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INTRODUCTION

11

1.2

11610

This surface water and foul water drainage strategy, including an assessment of flood
risk, has been prepared on behalf of Cityside UK Ltd in support of a planning
application for a proposed residential care home development at Sparth House,

185 Manchester Road, Rochdale, OL11 3QY. A location plan is provided in Appendix A.

This drainage strategy outlines the existing site conditions and details the proposed
development. It assesses the potential impacts on the current drainage infrastructure
and sets out a strategy for the design and implementation of new drainage systems to

serve the development.
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BASE INFORMATION

2.1

2.2

2.3
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2.5

2.6

2.7

Existing site

The proposal concerns a roughly rectangular parcel of land, approximately 1,868 m?
in area, located within Rochdale in the vicinity of The Highfield Hospital. The site is

currently a domestic property with a large rear garden.

The site is bounded by Manchester Road to the west, domestic properties to the north
and south and a private road / land to the east, which in turn is bordered by Castleton

Bowling Club.
Understanding of existing drainage local to the site

The nearest Main River is the River Roch that is located approx. 1km to the west of

the site.

The nearest off-site surface water feature is an unnamed ordinary watercourse

located 118m to the northwest of the site within third party land.

Sewer records obtained from United Utilities, included in Appendix B, indicate the
presence of a 300mm diameter public combined sewer located within Manchester
Road. The sewer flows southward beneath Manchester Road and conveys both foul

water and surface water runoff from the surrounding urban area.
Site geology

The Soilscapes online viewer identifies the geology of the site as freely draining slightly

acidic sandy soils.
Flood risk

The Flood Map for Planning identifies the site lying within Flood Zone 1, the lowest
risk, and is identified as land assessed as having a less than 0.1% annual probability of

river or sea flooding.
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The Long Term Flood Risk map on the GOV.uk website shows the site is at a very low
risk of surface water flooding. A very low risk means that each year, this area has a
chance of flooding of less than 0.1%. Flooding from surface water is difficult to predict
as rainfall location and volume are difficult to forecast. In addition, local features can

greatly affect the chance and severity of flooding.
The Rochdale Canal lies approx. 750m to the southeast of the site.

The Environment Agency risk of flooding from reservoirs map identifies the site is not

at risk.

United Utilities sewer mapping indicates the presence of a 300mm diameter public
combined sewer located within Manchester Road flowing to the south. If the sewer

were to surcharge, then it would flow along Manchester Road and not affect the site.
Groundwater flooding is not considered to be a significant flood risk factor.

Surface water runoff from the development will be controlled prior to discharge from
the developed site and attenuation provided. As such there will be no change to the

flood risk upstream or downstream of this location.
Proposed development

The proposal involves the development of a low-rise residential care home on a site

that is currently in use as a private domestic property.
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PROPOSED DRAINAGE STRATEGY

3.1

3.2

3.3

34

3.5

3.6

The proposed drainage layout is included within Appendix C.
Surface water drainage

In accordance with the National Standards for Sustainable Drainage, the drainage
strategy should incorporate the use of Sustainable Drainage (SUDS) where possible.
The approach promotes the use infiltration features in the first instance. If drainage
cannot be achieved solely through infiltration due to site conditions or contamination

risks, the preferred options are (in order of preference):

(i) a controlled discharge to a local waterbody or watercourse, or
(ii) a controlled discharge into the public sewer network (depending on availability

and capacity).

The rates and volume of discharge should be restricted to the pre-development values

as far as practicable.

The online Soilscapes viewer identifies the geology of this site as freely draining slightly
acidic sandy soils. The ground conditions may be suitable for discharging surface water
runoff via infiltration. However, due to the size of the soakaway that will be needed
to drain a development of this size, it will not be possible to install soakaways within
the development site area as there is insufficient available space within the site in

order to comply with Building Regulations.

The nearest off-site surface water feature is an unnamed ordinary watercourse
located 118m to the northwest of the site within third party land, and it will not be
possible to make a connection for a discharge of surface water runoff from the site to

be made.

United Utilities sewer records indicate a 300mm diameter public combined sewer
located within Manchester Road flowing southward. This sewer conveys both foul

water and surface water runoff from the surrounding urban area.
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3.8
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It is therefore intended that new surface water drainage will be constructed,
appropriately sized to take all surface water runoff from the new roofs and
hardstanding areas, be controlled to the existing pre-development Greenfield runoff
rate, Qbar, or 2.0 I/s whichever is the greater, allowing surface water runoff generated
by all rainfall events up to the 100 year critical rain storm plus 45% on stored volumes
to discharge into the public combined sewer located within Manchester Road. The
additional 45% is to allow for climate change and has been included in the surface

water volume.

To determine the restricted surface water discharge rate from the developed site, the
pre-development Greenfield runoff rates have been calculated using the ‘Causeway
Flow’ programme. The calculations are based upon the area of the development site
and this has been measured as 0.187ha. The existing pre-development Greenfield

runoff rates have been calculated as below:

Pre-development discharge

Site Makeup Brownfield v
Brownfield Method Greenfield v
Greenfield Method IH124 v

Positively Drained Area (ha) |0.187

SAAR (mm) 1129
Soil Index 5 ;
SPR 0.53
Region 10 _
Betterment (%) 0
Calc
QBar (I/s) 2.1
Re“(";gat:)r iod  Growth Factor Q (I’s)
1 0.85
30 1.95
100 2.48
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As the existing pre-development Greenfield runoff rate, Qbar, has been calculated as
2.11/s, it is intended that new surface water drainage will therefore be constructed,
appropriately sized to take surface water runoff from the proposed development and
be attenuated to 2.1 I/s prior to a controlled discharge into the public combined sewer

located within Manchester Road.

The proposed surface water drainage for the development will take runoff from the

building roofs and hardstanding areas.

A surface water drainage design has been carried out for the proposed development
for all events up to the 100 year critical rain storm plus 45% for climate change on
stored volumes. Attenuation is provided within underground storage located beneath

hardstanding areas. The surface water drainage design is included within Appendix D.
Foul Water Drainage

United Utilities sewer records indicate a 300mm diameter public combined sewer
located within Manchester Road flowing southward. This sewer conveys both foul

water and surface water runoff from the surrounding urban area.

Foul water from the developed site is to discharge into the public combined sewer

within Manchester Road.
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4.4
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This surface water and foul water drainage strategy, along with an assessment of flood
risk, has been prepared on behalf of Cityside UK Ltd in support of a planning
application for a proposed residential care home development at Sparth House,

185 Manchester Road, Rochdale, OL11 3QY.
The risk of flooding to the development site is low.

New surface water drainage will be constructed, appropriately sized, to take surface
water runoff from the proposed building roofs and hardstanding areas and be
attenuated to 2.1 I/s prior to a controlled discharge being made into the public

combined sewer located within Manchester Road.

Foul water from the developed site is to discharge into the public combined sewer

within Manchester Road.
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LOCATION PLAN
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United
Utilities

Water for the North West
How to contact us:
United Utilities Water Limited
Property Searches
Kaye Harrison Haweswater House
Lingley Mere Business Park
6 Great Sankey
Longbrook, Warrington
Shevington, WAS 3LP
WNG6 8DB
Telephone: 0370 7510101
FAO: E-mail: propertysearches@uuplc.co.uk
Your Ref: Sparth House
Our Ref: UUPS-ORD-527886
Date: 31/10/2023
Dear Sirs

Location: 185 MANCHESTER ROAD, ROCHDALE, OL11 3QY

| acknowledge with thanks your request dated 30/10/2023 for information on the location of our services.
Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

Karen McCormack
Property SearchesManager

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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United
Utilities
Water for the North West

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 2 Maximum Rainfall (mm/hr) 75.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 19.000 Minimum Backdrop Height (m) 2.000
Ratio-R  0.280 Preferred Cover Depth (m) 0.800
Ccv 1.000 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules v
Nodes

Name Area TofE Cover Diameter Depth

(ha) (mins) Level (mm) (m)
(m)
1 0.021 5.00 141.700 450 0.950
2 0.009 5.00 141.700 450 1.287
3 0.004 5.00 141.700 450 1.388
4 0.031 5.00 141.700 450 1.641
5 141.600 450 1.608
6 0.015 5.00 141.700 450 1.000
att1  0.019 5.00 141.500 450 1.800
7 0.016 5.00 141.700 450 0.950
8 0.016 5.00 141.700 450 1.000
9 0.004 5.00 141.700 450 1.337
10 141.600 450 1.540
11 0.014 5.00 141.700 450 1.000
att2  0.019 5.00 141.500 450 1.800
12 141.300 1200 1.620
13 141.300 1200 1.700
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Links

Name US DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 1 2 20.000 0.600 140.750 140.413 0.337 59.3 150 5.25 54.5
1.001 2 3 6.000 0.600 140.413 140.312 0.101 59.4 150 5.33 54.2
1.002 3 4 15.000 0.600 140.312 140.059 0.253 59.3 150 5.52 53.5
1.003 4 5 4.000 0.600 140.059 139.992 0.067 59.7 150 5.57 53.3
1.004 5 att 1 1.000 0.600 139.992 139.952 0.040 25.0 150 5.58 53.3
2.000 6 att 1 1.000 0.600 140.700 140.400 0.300 3.3 100 5.00 55.5
1.005 att1 12 1.000 0.600 139.700 139.680 0.020 50.0 150 5.59 53.2
3.000 7 9 23.000 0.600 140.750 140.363 0.387 594 150 5.29 54.4
4.000 8 9 6.000 0.600 140.700 140.413 0.287 20.9 100 5.06 55.3
3.001 9 10 18.000 0.600 140.363 140.060 0.303 59.4 150 5.52 53.5
3.002 10 att 2 1.000 0.600 140.060 140.020 0.040 25.0 150 5.53 53.5
5.000 11 att 2 1.000 0.600 140.700 140.400 0.300 33 100 5.00 55.5
3.003 att2 12 1.000 0.600 139.700 139.680 0.020 50.0 150 5.54 534
1.006 12 13 3.000 0.600 139.680 139.600 0.080 37.5 150 5.62 53.1

Name Vel Cap Flow us DS I Area ZAdd

(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow

(m) (m) (1/s)

1.000 1.308 23.1 41 0800 1.137 0.021 0.0

1.001 1.307 23.1 5.9 1.137 1.238 0.030 0.0

1.002 1.308 23.1 6.6 1.238 1491 0.034 0.0

1.003 1.304 23.0 125 1491 1.458 0.065 0.0

1.004 2.022 357 125 1.458 1.398 0.065 0.0

2.000 4.267 335 3.0 0900 1.000 0.015 0.0

1.005 1.426 25.2 190 1.650 1.470 0.099 0.0

3.000 1.307 231 3.1 0800 1.187 0.016 0.0

4.000 1.696 13.3 3.2 0.900 1.187 0.016 0.0

3.001 1307 23.1 7.0 1.187 1390 0.036 0.0

3.002 2.022 35.7 70 1390 1.330 0.036 0.0

5.000 4.267 335 28 0900 1.000 0.014 0.0

3.003 1.426 25.2 133 1.650 1.470 0.069 0.0

1.006 1.648 29.1 322 1470 1.550 0.168 0.0

Flow v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




()

Causeway

Reford Consulting Engineers Ltd

Bob Ford
04/07/2025

File: sparth house cv 1 v2.pfd
Network: Storm Network

Page 3

Node CL
(m)
1 141.700
2 141.700
3 141.700
4 141.700
5 141.600
6 141.700

attl  141.500

7 141.700

Depth

(m)
0.950

1.287

1.388

1.641

1.608

1.000

1.800

0.950

Manhole Schedule

Dia
(mm)
450

450

450

450

450

450

450

450

Connections Link

0 | 1.000

1| 1.000

0 | 1.001
1| 1.001

0 | 1.002
1| 1.002

1.003
1 1.003

0 | 1.004

0 | 2.000
2.000
2 | 1.004

[EEY

0 | 1.005

o o O o0 OO0 OO0

0 | 3.000

I
(m)

140.750
140.413

140.413
140.312

140.312
140.059

140.059
139.992

139.992

140.700
140.400
139.952

139.700

140.750

Dia
(mm)

150
150

150
150

150
150

150
150

150

100
100
150

150

150
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Node

10

11

att 2

12

13

CL

(m)
141.700

141.700

141.600

141.700

141.500

141.300

141.300

Depth

(m)
1.000

1.337

1.540

1.000

1.800

1.620

1.700

Manhole Schedule

Dia
(mm)
450

450

450

450

450

1200

1200

Connections Link

0 | 4.000
1| 4.000
2 | 3.000

0 | 3.001
1| 3.001

0 | 3.002

0 | 5.000
1 5.000
2 | 3.002

0 | 3.003
1| 3.003
2 | 1.005

0 | 1.006
1 1.006

o o 0o 00 O 0

I
(m)

140.700
140.413
140.363

140.363
140.060

140.060

140.700
140.400
140.020

139.700
139.680
139.680

139.680
139.600

Dia
(mm)

100
100
150

150
150

150

100
100
150

150
150
150

150
150
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Causeway

Simulation Settings

Rainfall Methodology FSR Summer CV  1.000 Additional Storage (m¥ha) 20.0
Rainfall Events Singular Winter CV  1.000 Starting Level (m)
FSR Region England and Wales Analysis Speed Normal Check Discharge Rate(s)
M5-60 (mm) 19.000 Skip Steady State  x Check Discharge Volume  x
Ratio-R  0.280 Drain Down Time (mins) 240

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

Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area

(years) (CC %) (A %) (Q %) (years) (CC %) (A %)
2 0 0 0 100 0 0
30 40 0 0 100 45 0
Node 12 Online Hydro-Brake® Control
Flap Valve V Objective  (HE) Minimise upstream storage

Sump Available Vv
Product Number CTL-SHE-0062-2100-1600-2100
Min Outlet Diameter (m) 0.075
Min Node Diameter (mm) 1200

Replaces Downstream Link v/
Invert Level (m) 139.680
Design Depth (m) 1.600
Design Flow (I/s) 2.1

Node att 1 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 139.700
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 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 86.0 0.0 0.800 86.0 0.0 0.801 0.0 0.0
Node att 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 139.700
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)

Additional Flow

(Q%)

o
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 86.0 0.0 0.800 86.0 0.0 0.801 0.0 0.0
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.24%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3
15 minute summer 1 10 140.793 0.043 4.1 0.0256 0.0000 OK
15 minute summer 2 10 140.468 0.055 5.9 0.0165 0.0000 OK
15 minute summer 3 10 140.366 0.054 6.6 0.0118 0.0000 OK
15 minute summer 4 11 140.151 0.092 125 0.0492 0.0000 OK
15 minute summer 5 11 140.076 0.084 12.4 0.0134 0.0000 OK
15 minute summer 6 10 140.723 0.023 2.9 0.0107 0.0000 OK
480 minute summer att1 328 139.883 0.183 4.3 15.0292 0.0000 SURCHARGED
15 minute summer 7 10 140.787 0.037 3.1 0.0183 0.0000 OK
15 minute summer 8 10 140.735 0.035 3.1 0.0166 0.0000 OK
15 minute summer 9 10 140.421 0.058 7.0 0.0126 0.0000 OK
15 minute summer 10 11 140.118 0.058 6.9 0.0093 0.0000 OK
15 minute summer 11 10 140.722 0.022 2.7 0.0099 0.0000 OK
480 minute summer att 2 328 139.883 0.183 3.0 15.0066 0.0000 SURCHARGED
480 minute summer 12 328 139.884 0.204 2.6 0.2309 0.0000 SURCHARGED
15 minute summer 13 1 139.600 0.000 1.4 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3?) Vol (m3)
15 minute summer 1 1.000 2 4.1 0.816 0.176 0.0997
15 minute summer 2 1.001 3 5.8 0.995 0.250 0.0348
15 minute summer 3 1.002 4 6.5 0.763 0.280 0.1276
15 minute summer 4 1.003 5 12.4 1.154 0.537 0.0429
15 minute summer 5 1.004 att 1 12.4 1.468 0.347 0.0085
15 minute summer 6 2.000 att 1 2.9 2.334 0.086 0.0012
480 minute summer attl1  1.005 12 1.7 0.310 0.066 0.0176
15 minute summer 7 3.000 9 3.1 0.646 0.133 0.1104
15 minute summer 8 4.000 9 3.1 1.331 0.232 0.0139
15 minute summer 9 3.001 10 6.9 1.098 0.297 0.1126
15 minute summer 10 3.002 att 2 6.9 1.286 0.192 0.0054
15 minute summer 11 5.000 att 2 2.7 2.295 0.080 0.0012
480 minute summer att2  3.003 12 1.7 0.315 0.066 0.0176
480 minute summer 12 Hydro-Brake® 13 1.6 50.3
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Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance: 99.24%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)

15 minute summer 1 10 140.822 0.072 10.8 0.0431 0.0000 OK
15 minute summer 2 11 140.573 0.160 15.3  0.0479 0.0000 SURCHARGED
15 minute summer 3 11 140.519 0.207 15.7 0.0449 0.0000 SURCHARGED
15 minute summer 4 11 140.380 0.321 30.5 0.1724 0.0000 SURCHARGED
600 minute winter 5 570 140.321 0.329 3.9 0.0523 0.0000 SURCHARGED
15 minute summer 6 10 140.743 0.043 7.7 0.0197 0.0000 OK

600 minute winter  att1 570 140.319 0.619 6.0 50.7949 0.0000 SURCHARGED

15 minute summer 7 10 140.812 0.062 8.3 0.0306 0.0000 OK
15 minute summer 8 10 140.763 0.063 8.3 0.0302 0.0000 OK
15 minute summer 9 10 140.470 0.107 18.6 0.0235 0.0000 OK
600 minute winter 10 570 140.319 0.259 2.2 0.0411 0.0000 SURCHARGED
15 minute summer 11 10 140.741 0.041 7.2 0.0180 0.0000 OK
600 minute winter  att 2 570 140.319 0.619 5.2 50.7797 0.0000 SURCHARGED
600 minute winter 12 570 140.320 0.640 3.5 0.7239 0.0000 SURCHARGED
15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute summer 1 1.000 2 10.7 1.010 0.464  0.2571
15 minute summer 2 1.001 3 13.8 1.151 0.597 0.1056
15 minute summer 3 1.002 4 17.1 0.985 0.741 0.2641
15 minute summer 4 1.003 5 30.3 1.724 1.317 0.0704
600 minute winter 5 1.004 att 1 3.9 1.116 0.108 0.0176
15 minute summer 6 2.000 att 1 7.7 2.851 0.229 0.0027
600 minute winter att1  1.005 12 1.8 0.311 0.072 0.0176
15 minute summer 7 3.000 9 8.2 0.806 0.356 0.2336
15 minute summer 8 4.000 9 8.2 1.676 0.619 0.0295
15 minute summer 9 3.001 10 18.3 1.347 0.791 0.2443
600 minute winter 10 3.002 att 2 3.4 0.987 0.095 0.0176
15 minute summer 11 5.000 att 2 7.2 2.817 0.214 0.0026
600 minute winter att2  3.003 12 1.7 0.331 0.069 0.0176
600 minute winter 12 Hydro-Brake® 13 1.6 62.4
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Results for 100 year Critical Storm Duration. Lowest mass balance: 99.24%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3

15 minute summer 1 10 140.819 0.069 10.0 0.0412 0.0000 OK
15 minute summer 2 11 140.514 0.100 14.2 0.0300 0.0000 OK
15 minute summer 3 11 140.479 0.167 15.7 0.0363 0.0000 SURCHARGED
15 minute summer 4 11 140.346 0.287 290.1 0.1543 0.0000 SURCHARGED
480 minute winter 5 448 140.247 0.255 4.6 0.0406 0.0000 SURCHARGED
15 minute summer 6 10 140.741 0.041 7.1 0.0187 0.0000 OK

480 minute winter att1 464 140.246 0.546 6.5 44.7982 0.0000 SURCHARGED

15 minute summer 7 10 140.809 0.059 7.6 0.0292 0.0000 OK
15 minute summer 8 10 140.759 0.059 7.6 0.0284 0.0000 OK
15 minute summer 9 10 140.463 0.100 17.0 0.0220 0.0000 OK
480 minute winter 10 464 140.246 0.186 2.3 0.0295 0.0000 SURCHARGED
15 minute summer 11 10 140.739 0.039 6.7 0.0172 0.0000 OK
480 minute winter att 2 464 140.246 0.546 4.8 44.7885 0.0000 SURCHARGED
600 minute summer 12 555 140.246 0.566 35 0.6400 0.0000 SURCHARGED
15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3?) Vol (m3)
15 minute summer 1 1.000 2 9.9 0.994 0.429 0.2018
15 minute summer 2 1.001 3 13.8 1.186 0.596 0.0904
15 minute summer 3 1.002 4 15.4 0.877 0.668 0.2641
15 minute summer 4 1.003 5 28.8 1.637 1.251 0.0704
480 minute winter 5 1.004 att 1 4.3 1.155 0.120 0.0176
15 minute summer 6 2.000 att 1 7.1 2.809 0.211 0.0025
480 minute winter attl1  1.005 12 2.1 0.344 0.083 0.0176
15 minute summer 7 3.000 9 7.5 0.795 0.327 0.2177
15 minute summer 8 4.000 9 7.6 1.649 0.567 0.0275
15 minute summer 9 3.001 10 16.8 1.326 0.727 0.2280
480 minute winter 10 3.002 att 2 3.2 0.998 0.089 0.0176
15 minute summer 11 5.000 att 2 6.7 2.779 0.199 0.0024
480 minute winter att2  3.003 12 1.9 0.310 0.076 0.0176
600 minute summer 12 Hydro-Brake® 13 1.6 61.5
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.24%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3)

720 minute winter 1 675 141.099 0.349 2.3 0.2099 0.0000 SURCHARGED
720 minute winter 2 675 141.099 0.686 2.1 0.2051 0.0000 SURCHARGED
720 minute winter 3 675 141.095 0.783 2.4 0.1700 0.0000 SURCHARGED
960 minute winter 4 750 141.098 1.039 5.9 0.5578 0.0000 SURCHARGED
480 minute winter 5 448 141.107 1.115 28.1 0.1772 0.0000 SURCHARGED
960 minute winter 6 735 141.105 0.405 14.4 0.1861 0.0000 SURCHARGED
480 minute winter attl 456 141.154 1.454 66.5 65.9387 0.0000 SURCHARGED
720 minute winter 7 645 141.093 0.343 1.1 0.1702 0.0000 SURCHARGED
960 minute winter 8 735 141.091 0.391 1.1 0.1873 0.0000 SURCHARGED
720 minute winter 9 630 141.091 0.728 3.0 0.1594 0.0000 SURCHARGED
960 minute winter 10 810 141.112 1.051 23.7 0.1672 0.0000 SURCHARGED
720 minute winter 11 585 141.099 0.399 3.9 0.1751 0.0000 SURCHARGED
480 minute winter  att 2 456 141.283 1.583 66.6 65.9865 0.0000 FLOOD RISK
960 minute winter 12 735 141104 1.424 63.5 1.6105 0.0000 FLOOD RISK
15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge

(Upstream Depth) Node Node (1/s) (m/s) Vol (m3?) Vol (m3)

720 minute winter 1 1.000 2 -2.0 0.635 -0.086 0.3521

720 minute winter 2 1.001 3 2.2 0.760 0.095 0.1056

720 minute winter 3 1.002 4 5.3 0.625 0.227 0.2641

960 minute winter 4 1.003 5 3.8 0.874 0.164 0.0704

480 minute winter 5 1.004 att 1 28.7 1.628 0.802 0.0176

960 minute winter 6 2.000 att 1 -14.2 -1.810 -0.423 0.0078

480 minute winter attl1  1.005 12 39.1 2.222 1.552 0.0176

720 minute winter 7 3.000 9 1.6 0.490 0.067 0.4049

960 minute winter 8 4.000 9 1.0 0.949 0.076  0.0469

720 minute winter 9 3.001 10 2.5 0.847 0.108 0.3169

960 minute winter 10 3.002 att 2 -16.0 0.941 -0.446 0.0176

720 minute winter 11 5.000 att 2 8.3 1.792 0.249 0.0078

480 minute winter att2  3.003 12 50.2 2.853 1.993 0.0176

960 minute winter 12 Hydro-Brake® 13 2.0 103.6
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