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Built Development Ltd. Inspire Design & Development Ltd
Bury Old Road, Heywood.

1.0 INTRODUCTION

1.1 Instructions

1.1.1  This Drainage Strategy report has been prepared in accordance with instructions from
Bernard Taylor Partnership Architects, on behalf of Build Developments Ltd, to support
a planning application to Rochdale Borough Council for a residential development of
28no. dwellings over two sites. Site 1 is located to the south of Bury Old Road, and to
the east of Sutherland Road, Heywood. Site 2 is located to the north of Argyle Street,
Heywood. Both sites are located within the curtilage of Our Lady's and St Paul's Roman

Catholic Primary School, OL10 3PD.

1.1.2 The purpose of this report is to determine a drainage strategy for the proposed
development. It does not purport to be a detailed design for approval or construction

purposes.
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2.0

2.1

2.1.2

2.1.3

214

2.1.6

2.2

2.2.1

SITE INFORMATION

Existing Site

The site comprises of two sites (Site 1 (0.5ha) and Site 2 (0.1ha)), with a total site area of
0.6ha. Both sites comprise of unused land which forms part of the curtilage to Our Lady's
and St Paul’s Roman Catholic Primary School, off Sutherland Road, Heywood, OL10 3PD.
A Location Plan (BDL-1763-01-GA-001) is available within Appendix A of this report.

Site 1 is bound to the north by Old Bury Road, and to the west by Sutherland Road, and
is relatively rectangular in shape. Levels on the site are generally sloping, with +135.7m

AOD along the east boundary down to +132.2m AOD.

Site 2 is bound to the south by Argyle Street, and to the west and north by the curtilage
of Our Lady’s and St Paul’'s Roman Catholic Primary School. Levels on Site 2 is relatively

flat, with +133.1m AOD in the north, and +132.5m AOD in the south.

The nearest watercourse in the River Roch, 660m to the northwest of the site. The River
Roch is a main river, a tributary of the River Irwell, running east to west. The River Roch

joins the River Irwell, 4.5km to the southwest of the site.

According to sewer records from United Utilities (Appendix B), there is a 225mm
diameter public combined sewer located under Sutherland Road, and a 225mm

diameter public combined sewer under Argyle Street.

According to BGS data, the site is located within the Pennine Lower Coal Measures
formation comprising of mudstone, siltstone and sandstone. Superficial deposits of

Glaciofluvial Deposits are also present with sand and gravel.

Development Proposals

The proposed development is to construct 28no. residential dwellings over two plots of
land, complete with access, driveways, and associated landscaping. The total
impermeable area of the development is considered to be approximately 60% of the
total site area, with the remaining 40% to consist of public open space and private

gardens.
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3.0

3.1

3.2

3.2.1

3.2.2

3.3

3.3.1

34

3.4.1

FLOOD RISK

Potential for Fluvial Flood Risk

The Environment Agency'’s Flood Map for Planning shows the site is located within Flood
Zone 1 (low probability). Consequently, there is no significant risk of fluvial flooding and

therefore no need to consider the NPPF Sequential and Exception Tests.

As the site is located within Flood Zone 1, and has an area of less than 1ha, there is no
requirements in the NPPF for a site-specific flood risk assessment to accompany a

planning application.

Potential for Surface Water Flooding

According to the EA’'s Flood Risk form Surface Water shows a small area of low risk
surface water flooding in the centre of Site 1. However, the remainder of Site 1, and all

of Site 2, shows no risk of surface water flooding.

The proposed drainage system, described within Section 4, will utilise sustainable
drainage techniques to attenuate runoff to a low discharge rate, thereby reducing any

potential for surface water flooding at the site.

Potential for Reservoir Flooding

The EA’s Flood Risk from Reservoirs map shows no risk of reservoir flooding at or in the

vicinity of the site.

Potential for Groundwater Flooding

In view of the geological data from BGS, which identifies the site to be within coal

measure geology, flood risk from groundwater is considered to be low.
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4.1.1

4.2

4.2.1
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423

424

4.3

4.3.1

DRAINAGE STRATEGY

Existing Drainage

There is no known positive drainage from the site at present.
Sustainable Urban Drainage Systems (SUDS)

The proposed drainage system will be based on SUDS principles for the attenuation and
treatment of the surface water runoff, as shown on the drawing BDL-1763-01-DS-001
Drainage Strategy Site 1 and BDL-1763-01-DR-002 Drainage Strategy Site 2, and

described below.

The first consideration in the SUDS hierarchy is infiltration to ground. According to BGS
data, there is relatively impermeable Coal Measure geology present at or near the
surface of the site. There is also the possibility of Made Ground in some areas of the
site. Although infiltration would be the preferred option if the ground conditions were
favourable, in this case, it is considered unlikely that soakaways would prove feasible.

For this reason, infiltration has not been pursued further within this Drainage Strategy.

The second consideration in the SUDS hierarchy is disposal to watercourse. As the
nearest watercourse is approximately 650m to the northwest of the site, and crossing

third-party land, discharge to watercourse is not considered to be a feasible option.

The third consideration in the SUDS hierarchy is disposal to the sewer. The nearest
public sewer is the 225mm diameter public combined sewer which flows under
Sutherland Road, adjacent to the site entrance. Discharge to the public sewer is the
therefore considered to be feasible, and the only option available based on current

information. Consequently, this Drainage Strategy is based on discharge to the sewer.
Site 1 Proposed Drainage
Surface Water Drainage

The proposed surface water drainage system will collect future runoff from the site and
discharge the attenuated flow to the 225mm diameter public combined sewer under

Sutherland Road. A total surface water storage volume of 197m? is provided by the
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432

433

434

4.3.5

4.4

441

proposed 900mm pipes located under the access road and attenuation crates as shown
on the drawing BDL-1763-01-DR-001 Drainage Strategy. Permeable pacing located on
the proposed driveways and private roads will provide additional attenuation capacity

and provide appropriate treatment of surface water runoff.

The proposed attenuation will be sufficient to cater for the 1 in 100-year rainfall event
with 40% climate change allowance in accordance with the EA Guidance Flood Risk
Assessments: Climate Change Allowances, May 2022. Hydraulic calculations are available
within Appendix D. Surface water will be discharged at the greenfield runoff rate of

5.11/s.

The areas of open space and private gardens will be soft landscaped and offer a measure
of bioretention through shallow infiltration into topsoil and the evapotranspiration of

the vegetation.

The proposed drainage system will ensure that there will be no significant flooding
caused either within the site, or in the surrounding area by future site surface water

runoff.
Foul Sewerage

Foul sewerage for Site 1 will collect sewerage from various sanitary facilities and convey
the sewerage via a new foul sewer under the proposed access road before discharging
to the existing combined sewer under Sutherland Road, as shown on the drawing BDL-

1763-01-DR-001 Drainage Strategy.
Site 2 Proposed Drainage
Surface Water Drainage

The proposed surface water drainage system will collect future runoff from the site and
discharge the attenuated flow to the 225mm diameter public combined sewer under
Argyle Street. A total surface water storage volume of 40m?* is provided by the CGA
located underneath the permeable paving as shown in the drawing BDL-1763-01-DR-

001 Drainage Strategy. Permeable paving located within the driveways of each dwelling
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443

4.4.4

445

4.5

4.5.1

452

will provide an additional measure of attenuation and provide appropriate treatment

for surface water runoff.

The proposed attenuation will be sufficient to cater for the 1 in 100-year rainfall event
with 40% climate change allowance in accordance with the EA Guidance Flood Risk
Assessments: Climate Change Allowances, May 2022. Hydraulic calculations are available
within Appendix D. Surface water will be discharged at the greenfield runoff rate of

2.43l/s.

The areas of open space and private gardens will be soft landscaped and offer a measure
of bioretention through shallow infiltration into topsoil and the evapotranspiration of

the vegetation.

The proposed drainage system will ensure that there will be no significant flooding
caused either within the site, or in the surrounding area by future site surface water

runoff.
Foul Sewerage

Foul sewerage for Site 2 will collect sewerage from various sanitary facilities and convey
the sewerage via a new foul sewer under the proposed access road before discharging
to the existing combined sewer under Argyle Street, as shown on the drawing BDL-

1763-01-DR-001 Drainage Strategy.
Management and Maintenance
Treatment

Surface water will be collected via permeable paving and trapped gullies which will
provide adequate treatment prior to discharge, together with roof water, to the
combined sewer. Areas of soft landscaping will provide a significant degree of

bioretention and amenity value.

To ensure the appropriate SUDS measures used to treat surface water and prevent the

risk of pollution from the discharging runoff, the CIRIA SUDS Manual's Simple Index
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453

454

455

4.5.6

4.5.7

4.5.8

Approach has been used. A summary of the Simple Index Approach Tool by HR
Wallingford is supplied within Appendix E of this report.

Surface Water Approvals

At the detailed design stage, an application will be made to United Utilities under
Section 106 of the Water Industry Act 1991 for consent to discharge surface water from

the site to the public sewer system.

All relevant authorities will be kept fully informed regarding the detailed design of the
foul sewerage system. It is normal practice for detailed for detailed surface water
drainage design to be subject to the approval of the Local Planning Authority
subsequent to the granting of planning permission, and this will be sought from

Rochdale Borough Council at the appropriate time.
Foul Sewerage Approvals

At the detailed design stage, an application will be made to United Utilities under
Section 106 of the Water Industry Act 1991 for consent to discharge foul sewerage from

the site to the public sewer system.

All relevant authorities will be kept fully informed regarding the detailed design of the
foul sewerage system. It is normal practice for detailed foul water drainage design to be
the subject of approval by the Local Planning Authority subsequent to the grant of
planning permission. This will be sought from Rochdale Borough Council at the

appropriate time.
Maintenance

The completed development will be operated by the landowner, who may employ an
operation and maintenance team to maintain the proposed drainage system to a
standardised procedure and ensure that all features of the drainage system are regularly

and adequately managed and maintained.

In the event that the properties are transferred to private ownership, the properties will

be similarly managed and maintained by the owners.
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459 A detailed Management and Maintenance Plan may be provided at the detailed design

stage, as and when required.
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5.0

5.11

514

CONCLUSIONS

The site is not at risk of flooding from any source and there is no need to consider the

NPPF Sequential or Exception Tests.

The site will be drained via a new connection to the public sewer system using SUDS
techniques, principally permeable paving, which will provide flow attenuation to a

greenfield runoff rate and provide sufficient treatment of surface water runoff.

The proposed drainage system will be sufficient to cater for the 1 in 100-year rainfall
event with 40% climate change allowance in accordance with the EA Guidance Flood

Risk Assessments: Climate Change Allowances, May 2022.

Following implementation of the surface water drainage system, there will be no

significant risk of surface water flooding at the site.

Foul sewerage will be disposed of the public combined sewer in Sutherland Road (Site

1), and Argyle Street (Site 2).

With regard to flood risk and drainage, therefore, the site is suitable for the proposed
use. Subject to the implementation of this Drainage Strategy, the development may be

occupied safely and adequately drained while reducing flood risk overall.
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United
Utilities

Water for the North West
How to contact us:
United Utilities Water Limited
Property Searches
Inspire Design And Development Haweswater House
Lingley Mere Business Park
Unit 2a, Church View Business Park Grea.t Sankey
Coney Green Rd, Inspire Design And Development Warrington
Clay Cross, Chesterfield, WAS 3LP
S45 9HA
Telephone: 0370 7510101
FAO: E-mail: propertysearches@uuplc.co.uk
Your Ref: 1763
Our Ref: UUPS-ORD-580703
Date: 24/06/2024
Dear Sirs

Location: 105 SUTHERLAND ROAD, HEYWOOD, OL10 3PD

| acknowledge with thanks your request dated 20/06/2024 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,

-, O B

Py 7 A
(e -

KarenMcCormack
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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6205 12746 CO 12554 150 vC 4123106 1in 32 1 CSU Concrete Segment Unbolted
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Aanspire

Inspire Design & Development

File: Plots 1-16 & 19-22 Draina,
Network: Storm Network
Nicholas Patsalos

28/06/2024

Page 1

Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00

Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0

Additional Flow (%) 0 Minimum Velocity (m/s) 1.00

FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 2.000
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv 1.000 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Circular Link Type
Shape Circular Auto Increment (mm) 75
Barrels Follow Ground x
Available Diameters (mm)
100 150
Nodes

Name Area TofE Cover Diameter Easting Northing  Depth

(ha) (mins) Level (mm) (m) (m) (m)

(m)

P1 0.045 133.000 383474.884 410394.195 0.610
P2 0.006 133.000 383477.677 410398.950 0.610
P3 0.007 133.000 383477.403 410400.635 0.610
P4 0.008 133.300 450 383487.190 410417.810 0.560
P5 0.005 133.300 450 383482.676 410420.869 0.560
P6 0.006 133.300 450 383480.944 410420.625 0.560
P7 0.018 133.000 450 383471.267 410419.265 0.560
P8 0.008 132.850 450 383457.237 410407.700 0.560
P9 0.006 132.850 450 383458.236 410417.434 0.560
P10 0.006 132.850 450 383462.559 410418.042 0.560
P11 0.007 132.850 450 383452.331 410407.010 0.560
P12 0.007 132.850 450 383449.998 410406.683 0.560
P13 0.008 132.850 450 383449.216 410416.166 0.560
P14 0.006 132.600 450 383444.681 410415.529 0.560
P15 0.008 132.600 383438.358 410414.640 0.710
P16 0.008 132.600 383441.019 410404.659 0.510
1 0.000 132.800 1350 383473.964 410400.069 2.285
2 0.000 133.100 1350 383481.453 410417.004 2.600
3 0.011 132.800 1350 383471.776 410415.644 2.324
4 0.026 132.600 450 383439.438 410404.879 0.950
5 0.029 132.300 1500 383438.711 410410.997 1.958
Cc2 0.000 132.100 450 383436.289 410408.114 2.000
JUNCTION 1 132.650 383449.132 410412.462 2.230
JUNCTION 2 132.700 383458.691 410413.805 2.257

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd




Aanspire

Inspire Design & Development

File: Plots 1-16 & 19-22 Draina,
Network: Storm Network
Nicholas Patsalos

Page 2
Sutherland Road
Plots 1-16 & 19-22

28/06/2024 Drainage Strategy
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)
P1 1 132.390 130.865 100
P2 1 132.390 130.865
P3 1 132.390 130.865
P4 2 132.740 130.850
P5 2 132.740 130.850
P6 2 132.740 130.850
P7 3 132.440 130.826
P8 JUNCTION 2 132.290 130.793
P9 JUNCTION 2 132.290 130.793
P10 JUNCTION 2 132.290 130.793
P11 JUNCTION 1 132.290 130.770
P12 JUNCTION 1 132.290 130.770
P13 JUNCTION 1 132.290 130.770
P14 5 132.040 130.742
P15 5 131.890 130.742
P16 4 132.090 131.700
1 3 130.515 130.476 450
2 3 130.500 130.476 450
3 JUNCTION 2 130.476 130.443 450
JUNCTION 2 JUNCTION 1 130.443 130.420 450
JUNCTION1 5 130.420 130.392 450
4 5 131.650 130.692 450
5 Cc2 130.342 130.100 150
Name Vel Cap Flow us DS X Area ZAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
31.0 8.1 1.835 0.045 0.0 35 3.318
384 1.1 1.835 0.006 0.0 11 2.096
40.5 13 1.835 0.007 0.0 12 2.311
35.0 1.4 2.150 0.008 0.0 14 2.157
41.8 0.9 2.150 0.005 0.0 11 2.179
44.0 1.1 2.150 0.006 0.0 11 2.294
40.7 3.3 1.874 0.018 0.0 19 3.099
29.9 1.4 1.807 0.008 0.0 15 1.974
39.2 1.1 1.807 0.006 0.0 11 2.139
31.2 1.1 1.807 0.006 0.0 13 1.855
2.544 20.0 1.3 1.780 0.007 0.0 17 1.402
2.758 21.7 1.3 1.780 0.007 0.0 17 1.521
2.802 22.0 1.4 1.780 0.008 0.0 18 1.589
30.0 1.1 1.458 0.006 0.0 13 1.779
2.512 19.7 1.4 1.458 0.008 0.0 18 1.463
1.442 11.3 1.4 0.008 0.0 24 0.981
1.006 160.0 105 1.835 1.874 0.058 0.0 77 0.574
1.001 159.2 34 2150 1.874 0.019 0.0 45 0.412
1.010 160.6 19.2 1.874 1.807 0.106 0.0 104 0.687
156.8 22.8 1.807 1.780 0.126 0.0 115 0.708
1.042 165.8 26.7 1.780 1.458 0.148 0.0 122 0.774
1280.9 6.1 0.034 0.0 22 2.144
2.566 454 40.7 1.808 1.850 0.225 0.0 111 2.893

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd




Inspire Design & Development

Aanspire

File: Plots 1-16 & 19-22 Draina,
Network: Storm Network
Nicholas Patsalos

28/06/2024

Page 3

Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Pipeline Schedule

Link Length Slope Dia Link USCL
(m)  (1:X) (mm) Type (m)
100 133.000
133.000
133.000
133.300
133.300
133.300
133.000
132.850
132.850
132.850
132.850
132.850
132.850
132.600
132.600
132.600
450 132.800
450 133.100
450 132.800
450 132.700
450 132.650
450 132.600
150 132.300
Link us Dia Node MH
Node (mm) Type Type
P1 Junction
P2 Junction
P3 Junction
P4 450 Manhole
P5 450 Manhole
P6 450 Manhole
P7 450 Manhole
P8 450 Manhole
P9 450 Manhole
P10 450 Manhole
P11 450 Manhole
P12 450 Manhole
P13 450 Manhole
P14 450 Manhole
P15 Junction
P16 Junction
1 1350
2 1350
3 1350
JUNCTION 2 Junction
JUNCTION 1 Junction
4 450
5 1500

USIL US Depth DS CL DSIL DS Depth
(m) (m) (m) (m) (m)
132.390 132.800 130.865 1.835
132.390 132.800 130.865 1.835
132.390 132.800 130.865 1.835
132.740 133.100 130.850 2.150
132.740 133.100 130.850 2.150
132.740 133.100 130.850 2.150
132.440 132.800 130.826 1.874
132.290 132.700 130.793 1.807
132.290 132.700 130.793 1.807
132.290 132.700 130.793 1.807
132.290 132.650 130.770 1.780
132.290 132.650 130.770 1.780
132.290 132.650 130.770 1.780
132.040 132.300 130.742 1.458
131.890 132.300 130.742 1.458
132.090 132.600 131.700
130.515 1.835 132.800 130.476 1.874
130.500 2.150 132.800 130.476 1.874
130.476 1.874 132.700 130.443 1.807
130.443 1.807 132.650 130.420 1.780
130.420 1.780 132.300 130.392 1.458
131.650 132.300 130.692
130.342 1.808 132.100 130.100 1.850
DS Dia Node MH
Node (mm) Type Type

1 1350

1 1350

1 1350

2 1350

2 1350

2 1350

3 1350

JUNCTION 2 Junction

JUNCTION 2 Junction

JUNCTION 2 Junction

JUNCTION 1 Junction

JUNCTION 1 Junction

JUNCTION 1 Junction

5 1500

5 1500

4 450

3 1350

3 1350

JUNCTION 2 Junction

JUNCTION 1 Junction

5 1500

5 1500

Cc2 450

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd
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Inspire Design & Development

File: Plots 1-16 & 19-22 Draina,
Network: Storm Network
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Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Node Easting

(m)
P1 383474.884

P2 383477.677

P3 383477.403

P4 383487.190

P5 383482.676

P6 383480.944

P7 383471.267

P8 383457.237

P9 383458.236

P10 383462.559

P11 383452.331

P12 383449.998

P13 383449.216

Northing

(m)
410394.195

410398.950

410400.635

410417.810

410420.869

410420.625

410419.265

410407.700

410417.434

410418.042

410407.010

410406.683

410416.166

CL

(m)
133.000

133.000

133.000

133.300

133.300

133.300

133.000

132.850

132.850

132.850

132.850

132.850

132.850

Depth

(m)
0.610

0.610

0.610

0.560

0.560

0.560

0.560

0.560

0.560

0.560

0.560

0.560

0.560

Manhole Schedule

Dia Connections Link IL Dia

(mm)

0
(1] \
0
06—
0
450
)
0
450
o@ 0
450
@o 0
450
@o 0
450 éO
0
450
@o 0
450
° 0
450 o’\§>
0
450 0&
0
450
o@ 0

(m)  (mm)

132.390 100

132.390

132.390

132.740

132.740

132.740

132.440

132.290

132.290

132.290

132.290

132.290

132.290
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Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Node

P14

P15

P16

C2

JUNCTION 1

JUNCTION 2

Easting

(m)
383444.681

383438.358

383441.019

383473.964

383481.453

383471.776

383439.438

383438.711

383436.289

383449.132

383458.691

Northing

(m)
410415.529

410414.640

410404.659

410400.069

410417.004

410415.644

410404.879

410410.997

410408.114

410412.462

410413.805

Manhole Schedule

CL Depth Dia Connections

(m) (m)  (mm)

132.600 0.560 450

o

0
132.600 0.710
Lo
132.600 0.510
0e—
0
132.800 2.285 1350 0 1
G
2 3
3 0
133.100 2.600 1350 12 1
0
132.800 2.324 1350 1 1
3 0
132.600 0.950 450 é\ 1
1
2

132.300 1.958 1500

132.100 2.000 450

°
- {;! w
i:—\
RO WNRKLRO

OP WNRPFRPROPMWNLPRL

132.650 2.230

A

N
@

132.700 2.257

o
wka
FS

Link IL
(m)

132.040

131.890

132.090
130.865
130.865
130.865
130.515
130.850
130.850
130.850
130.500
130.826
130.476
130.476
130.476
131.700

131.650
130.742
130.742
130.692
130.392
130.342
130.100

130.770
130.770
130.770
130.420
130.420
130.793
130.793
130.793
130.443
130.443

Dia
(mm)

100
450

450

450
450
450

450

450
450
150
150

450

450

450
450
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Sutherland Road
Plots 1-16 & 19-22

nspire

28/06/2024

Drainage Strategy

Simulation Settings

Rainfall Methodology FSR Analysis Speed Detailed
FSR Region England and Wales Skip Steady State x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 0.0
Summer CV  1.000 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
1 0 0 0
30 0 0 0
100 40 0 0
Node 1 Online Orifice Control
Flap Valve x Design Depth (m) 2.200 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 130.515 Diameter (m) 0.025

Flap Valve
Replaces Downstream Link

Node 5 Online Hydro-Brake® Control

X Objective
v Sump Available

Invert Level (m) 130.342 Product Number
Design Depth (m) 1.700 Min Outlet Diameter (m)
Design Flow (I/s) 4.0 Min Node Diameter (mm)

Node P4 Online Orifice Control

Flap Valve x Design Depth (m) 0.500
Replaces Downstream Link v/ Design Flow (I/s) 2.5
Invert Level (m) 132.740 Diameter (m) 0.041

Node P5 Online Orifice Control

Flap Valve x Design Depth (m) 0.500
Replaces Downstream Link v/ Design Flow (I/s) 2.5
Invert Level (m) 132.740 Diameter (m) 0.041

Node P6 Online Orifice Control

Flap Valve x Design Depth (m) 0.500
Replaces Downstream Link v/ Design Flow (I/s) 3.0
Invert Level (m) 132.740 Diameter (m) 0.045

Node P7 Online Orifice Control

Flap Valve x Design Depth (m) 0.500
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 132.440 Diameter (m) 0.037

(HE) Minimise upstream storage
v
CTL-SHE-0085-4000-1700-4000
0.100

1200

Discharge Coefficient 0.600

Discharge Coefficient 0.600

0.600

Discharge Coefficient

Discharge Coefficient 0.600
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Sutherland Road
Plots 1-16 & 19-22

Drainage Strategy

Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 1.0
Invert Level (m) 132.290 Diameter (m) 0.026
Node P9 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 1.5
Invert Level (m) 132.290 Diameter (m) 0.032
Node P10 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 1.5
Invert Level (m) 132.290 Diameter (m) 0.032
Node P11 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 132.290 Diameter (m) 0.037
Node P12 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 132.290 Diameter (m) 0.037
Node P13 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.5
Invert Level (m) 132.290 Diameter (m) 0.041
Node P14 Online Orifice Control
Flap Valve x Design Depth (m) 0.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 132.040 Diameter (m) 0.037
Node P1 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 132.390
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins) 228
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 237.5 0.0 0.500 2375 0.0 0.501 0.0 0.0
Node P2 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 132.390
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins) 224

Node P8 Online Orifice Control
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m) (m?) (m?) (m) (m?) (m?)
0.000 125 0.0 0.500 125 0.0 0.501 0.0 0.0
Node P3 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.30 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 24.4 0.0 0.500 244 0.0 0.501 0.0 0.0
Node P4 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 25.0 0.0 0.225 25.0 0.0 0.226 0.0 0.0
Node P5 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 12.5 0.0 0.225 125 0.0 0.226 0.0 0.0
Node P6 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m? (m) (m?) (m?) (m) (m?) (m?)
0.000 125 0.0 0.225 125 0.0 0.226 0.0 0.0
Node P7 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 49.8 0.0 0.450 49.8 0.0 0.451 0.0 0.0
Node P8 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Time to half empty (mins)

132.390
224

132.740
21

132.740
13

132.740
13

132.440
67

132.290
60
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m) (m?) (m?) (m) (m?) (m?)
0.000 24.3 0.0 0.450 24.3 0.0 0.451 0.0 0.0
Node P9 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.30 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 11.9 0.0 0.450 11.9 0.0 0.451 0.0 0.0
Node P10 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 11.9 0.0 0.450 11.9 0.0 0.451 0.0 0.0
Node P11 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 12.2 0.0 0.450 12.2 0.0 0.451 0.0 0.0
Node P12 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m? (m) (m?) (m?) (m) (m?) (m?)
0.000 123 0.0 0.450 12.3 0.0 0.451 0.0 0.0
Node P13 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 12.1 0.0 0.450 12.1 0.0 0.451 0.0 0.0
Node P14 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Time to half empty (mins)

132.290
22

132.290
22

132.290
20

132.290
20

132.290
17

132.040
17
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Sutherland Road
Plots 1-16 & 19-22

28/06/2024 Drainage Strategy
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)
0.000 12.1 0.0 0.450 12.1 0.0 0.451 0.0 0.0

Node P15 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 131.890
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Time to half empty (mins) 0
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m)  (m?) (m?) (m) (m?) (m?)
0.000 245 0.0 0.450 245 0.0 0.451 0.0 0.0

Node P16 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 132.090
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins) 0
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m)  (m?) (m?) (m) (m?) (m?)
0.000 24.2 0.0 0.400 24.2 0.0 0.401 0.0 0.0

Node 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 130.850
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 67.0 0.0 1.200 67.0 0.0 1.201 0.0 0.0
Approval Settings
Node Size Minimum Full Bore Velocity (m/s)
Node Losses Vv Maximum Full Bore Velocity (m/s) 3.000
Link Size Vv Proportional Velocity v/
Minimum Diameter (mm) 150 Return Period (years)
Link Length Minimum Proportional Velocity (m/s) 0.750
Maximum Length (m) 100.000 Maximum Proportional Velocity (m/s) 3.000
Coordinates v Surcharged Depth Vv
Accuracy (m) 1.000 Return Period (years)
Crossings Vv Maximum Surcharged Depth (m) 0.100
Cover Depth Vv Flooding Vv
Minimum Cover Depth (m) Return Period (years) 30
Maximum Cover Depth (m) 3.000 Time to Half Empty  x
Backdrops v Discharge Rates Vv
Minimum Backdrop Height (m) Discharge Volume V

Maximum Backdrop Height (m) 1.500
Full Bore Velocity v/

100 year 360 minute (m?3)

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd




Aanspire

Inspire Design & Development

File: Plots 1-16 & 19-22 Draina,
Network: Storm Network
Nicholas Patsalos

28/06/2024

Page 11
Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Results for 1 year Critical Storm Duration. Lowest mass balance: 97.64%

Node Event us Peak
Node (mins)
30 minute summer P1 20
60 minute summer P2 45
60 minute summer P3 45
30 minute summer P4 21
15 minute summer P5 12
30 minute summer P6 20
60 minute summer P7 41
60 minute summer P8 41
30 minute summer P9 21
30 minute summer P10 21
15 minute summer P11 13
15 minute summer P12 13
30 minute summer P13 20
30 minute summer P14 20
15 minute summer P15 11
15 minute summer P16 11
60 minute summer 1 45
120 minute summer 2 114
120 minute summer 3 110
15 minute summer 4 10
120 minute summer 5 110
15 minute summer Cc2 1
120 minute summer JUNCTION 1 110
120 minute summer JUNCTION 2 110
Link Event uUs Link
(Upstream Depth) Node
30 minute summer P1 5.000
60 minute summer P2 6.000
60 minute summer P3 7.000
30 minute summer P4 Orifice
15 minute summer P5 Orifice
30 minute summer P6 Orifice
60 minute summer P7 Orifice
60 minute summer P8 Orifice
30 minute summer P9 Orifice
30 minute summer P10 Orifice
15 minute summer P11 Orifice
15 minute summer P12 Orifice
30 minute summer P13 Orifice
30 minute summer P14 Orifice
15 minute summer P15 16.000
15 minute summer P16 17.000
60 minute summer 1 Orifice
120 minute summer 2 8.001
120 minute summer 3 5.002
15 minute summer 4 1.000
120 minute summer 5 Hydro-Brake®
120 minute summer JUNCTION1 1.004

120 minute summer

JUNCTION 2 5.003

Level Depth Inflow Node Flood Status
(m) (m) (i/s) Vol (m?) (m?)
132.418 0.028 7.2 1.9612 0.0000 OK
132.415 0.024 0.8 0.0918 0.0000 OK
132.415 0.025 0.8 0.1808 0.0000 OK
132.794 0.054 13 0.4131 0.0000 OK
132.787 0.047 0.9 0.1838 0.0000 OK
132.792  0.052 1.0 0.2048 0.0000 OK
132.525 0.085 2.2 1.2805 0.0000 OK
132.362 0.072 1.0 0.5346 0.0000 OK
132.363 0.073 1.0 0.2719 0.0000 OK
132.363 0.073 1.0 0.2719 0.0000 OK
132.363 0.073 1.3 0.2777 0.0000 OK
132.362 0.072 13 0.2785 0.0000 OK
132.367 0.077 13 0.2903 0.0000 OK
132.103 0.063 1.0 0.2385 0.0000 OK
131.908 0.018 1.4 0.1323 0.0000 OK
132.113  0.023 1.4 0.1671 0.0000 OK
132.414 1.899 5.8 2.7179 0.0000
130.906 0.406 8.4 4.3739 0.0000 OK
130.907 0.431 5.9 0.6161 0.0000 OK
131.673 0.023 5.8 0.0036 0.0000 OK
130.909 0.567 6.0 1.0023 0.0000
130.100 0.000 3.4 0.0000 0.0000 OK
130.908 0.488 4.0 0.0000 0.0000
130.908 0.465 4.1 0.0000 0.0000
DS Outflow Velocity Flow/Cap Link Discharge

Node (1/s) (m/s) Vol (m3) Vol (m3)
1 5.2 2.254 0.166 0.0285
1 1.9 1.638 0.050 0.0180
1 1.8 1.676 0.043 0.0162
2 0.6
2 0.6
2 0.7
3 0.7
JUNCTION 2 0.3
JUNCTION 2 0.5
JUNCTION 2 0.5
JUNCTION 1 0.7
JUNCTION 1 0.7
JUNCTION 1 0.8
5 0.6
5 1.4 1.429 0.069 0.0266
4 13 0.949 0.113 0.0152
3 1.6
3 -7.3 0.117 -0.046 1.4981
JUNCTION 2 4.0 0.290 0.025 2.0781
5 5.8 2.021 0.005 0.0910
Cc2 34 36.3
5 3.9 0.318 0.023 1.6673
JUNCTION 1 3.9 0.295 0.025 1.5295
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Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Results for 30 year Critical Storm Duration. Lowest mass balance: 97.64%

Node Event us Peak
Node (mins)
120 minute summer P1 98
120 minute summer P2 96
120 minute summer P3 96
30 minute summer P4 22
30 minute summer P5 21
15 minute summer P6 13
60 minute summer P7 43
60 minute summer P8 43
30 minute summer P9 22
30 minute summer P10 22
30 minute summer P11 22
30 minute summer P12 22
30 minute summer P13 21
30 minute summer P14 21
15 minute summer P15 10
15 minute summer P16 11
120 minute summer 1 96
180 minute winter 2 184
180 minute winter 3 184
15 minute summer 4 9
180 minute winter 5 184
15 minute summer Cc2 1
180 minute winter JUNCTION 1 184
180 minute winter JUNCTION 2 184
Link Event uUs Link
(Upstream Depth) Node
120 minute summer P1 5.000
120 minute summer P2 6.000
120 minute summer P3 7.000
30 minute summer P4 Orifice
30 minute summer P5 Orifice
15 minute summer P6 Orifice
60 minute summer P7 Orifice
60 minute summer P8 Orifice
30 minute summer P9 Orifice
30 minute summer P10 Orifice
30 minute summer P11 Orifice
30 minute summer P12 Orifice
30 minute summer P13 Orifice
30 minute summer P14 Orifice
15 minute summer P15 16.000
15 minute summer P16 17.000
120 minute summer 1 Orifice
180 minute winter 2 8.001
180 minute winter 3 5.002
15 minute summer 4 1.000
180 minute winter 5 Hydro-Brake®
180 minute winter JUNCTION1 1.004

180 minute winter

JUNCTION 2 5.003

Level Depth
(m) (m)
132.517 0.127
132,515 0.125
132,515 0.125
132.878 0.137
132.862 0.121
132.877 0.136
132.661 0.221
132.481 0.191
132.490 0.200
132.490 0.200
132.494 0.204
132.493 0.203
132.507 0.217
132.211 0.171
131.918 0.028
132.128 0.038
132.515 2.000
131.364 0.864
131.364 0.888
131.684 0.034
131.364 1.022
130.100 0.000
131.364 0.944
131.364 0.921
DS
Node

1

1

1

2

2

2

3
JUNCTION 2
JUNCTION 2
JUNCTION 2
JUNCTION 1
JUNCTION 1
JUNCTION 1
5

5

4

3

3
JUNCTION 2
5

Cc2

5
JUNCTION 1

Inflow
(1/s)

8.4
1.4
1.5
3.1
2.0
2.6
5.2
2.3
2.4
2.4
2.7
2.7
3.1
2.4
3.5
3.5
5.7
12.7
11.0
14.6
7.4
3.4
6.1
7.5

(1/s)

4.1
1.3
1.8
1.2
1.1
14
13
0.6
0.9
0.9
1.2
1.2
1.6
1.1
34
33
1.6
-11.3
-7.8
14.5
3.4

-4.1
-6.1

Node
Vol (m3)
9.0646
0.4688
0.9150
1.0528
0.4748
0.5336
3.3382
1.4225
0.7452
0.7452
0.7798
0.7821
0.8209
0.6486
0.2073
0.2744
2.8619
35.7252
1.2711
0.0054
1.8061
0.0000
0.0000
0.0000

1.760
1.276
1.335

1.769
1.239

0.110
0.291
2.564

0.306
0.295

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
0.0000

Outflow Velocity Flow/Cap
(m/s)

0.133
0.034
0.044

0.172
0.293

-0.071
-0.049
0.011

-0.025
-0.039

Status

OK
OK

OK

OK

Link
Vol (m?)
0.0465
0.0303
0.0273

0.0529
0.0301

1.5483
2.0937
0.4331

1.6673
1.5295

Discharge

Vol (m3)

73.5
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Sutherland Road
Plots 1-16 & 19-22
Drainage Strategy

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 97.64%

Node Event us Peak
Node (mins)
180 minute winter  P1 176
180 minute winter P2 176
180 minute winter  P3 176
30 minute summer P4 22
30 minute summer P5 21
30 minute summer P6 21
60 minute summer P7 45
60 minute summer P8 44
30 minute summer P9 23
30 minute summer P10 23
30 minute summer P11 22
30 minute summer P12 22
30 minute summer P13 22
30 minute summer P14 22
240 minute winter P15 240
15 minute summer P16 11
180 minute winter 1 176
240 minute winter 2 240
240 minute winter 3 240
240 minute winter 4 240
240 minute winter 5 240
15 minute summer C2 1
240 minute winter  JUNCTION 1 240
240 minute winter  JUNCTION 2 240
Link Event us Link
(Upstream Depth) Node
180 minute winter  P1 5.000
180 minute winter P2 6.000
180 minute winter  P3 7.000
30 minute summer P4 Orifice
30 minute summer P5 Orifice
30 minute summer P6 Orifice
60 minute summer P7 Orifice
60 minute summer P8 Orifice
30 minute summer P9 Orifice
30 minute summer P10 Orifice
30 minute summer P11 Orifice
30 minute summer P12 Orifice
30 minute summer P13 Orifice
30 minute summer P14 Orifice
240 minute winter P15 16.000
15 minute summer P16 17.000
180 minute winter 1 Orifice
240 minute winter 2 8.001
240 minute winter 3 5.002
240 minute winter 4 1.000
240 minute winter 5 Hydro-Brake®
240 minute winter JUNCTION 1 1.004
240 minute winter  JUNCTION 2 5.003

Level Depth Inflow Node Flood Status
(m) (m) (I/s) Vol (m?) (m?)
132.729 0.339 7.8 24.1302 0.0000
132.727 0.337 1.0 1.2648 0.0000
132.727 0.337 1.2 2.4693 0.0000
133.221 0.481 5.7 1.7677 0.0000
133.047 0.307 3.6 0.8945 0.0000
133.126 0.386 4.3 0.9070 0.0000
132.878 0.438 9.6 6.6094 0.0000
132.678 0.388 4.3 2.8867 0.0000
132.695 0.405 4.3 1.5097 0.0000
132.695 0.405 4.3 1.5097 0.0000
132.716  0.426 5.0 1.6275 0.0000
132.714 0.424 5.0 1.6309 0.0000
132.746 0.456 5.7 1.7079 0.0000
132.392 0.352 4.3 1.3343 0.0000
132.030 0.140 1.1 1.0280 0.0000
132.144 0.054 6.4 0.3926 0.0000 OK
132.727  2.212 4.1 3.1658 0.0000
132.030 1.530 17.4 81.2757 0.0000
132.030 1.554 154  2.2236 0.0000
132.030 0.380 4.7 0.0604 0.0000 OK
132.030 1.688 10.7 2.9824 0.0000
130.100 0.000 3.4 0.0000 0.0000 OK
132.030 1.610 9.6 0.0000 0.0000
132.030 1.587 114 0.0000 0.0000
DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m3) Vol (m3)
1 3.1 1.844 0.099 0.0465
1 0.7 1.283 0.018 0.0303
1 2.6 1.336 0.063 0.0273
2 2.4
2 1.9
2 2.5
3 1.9
JUNCTION 2 0.9
JUNCTION 2 1.3
JUNCTION 2 1.3
JUNCTION 1 1.8
JUNCTION 1 1.8
JUNCTION 1 2.3
5 1.7
5 11 0.963 0.056  0.0860
4 6.2 1.450 0.544 0.0479
3 1.6
3 -15.0 0.113 -0.094 1.5483
JUNCTION 2 -11.1 0.274 -0.069 2.0937
5 4.7 1.314 0.004 0.9278
Cc2 4.0 101.1
5 -6.8 0.279 -0.041 1.6673
JUNCTION 1 -9.4 0.244 -0.060 1.5295
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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 2.000
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv 1.000 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Circular Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x
Available Diameters (mm)
100 150
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
9 0.008 131.750 450 383449.287 410366.189 0.750
P17 0.000 131.300 383445.565 410365.190 0.610
10 0.005 131.750 600 383443.984 410376.437 1.260
Cc1 0.000 131.700 450 383442.525 410376.804 1.240
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)
9 P17 131.000 130.690
P17 10 130.690 130.490
10 Cc1 130.490 130.460
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.203 17.3 14 0.008 0.0 20 1.348
1.024 8.0 14 0.008 0.0 29 0.772
1.091 8.6 2.3 0.013 0.0 36 0.927
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Plots 17-18
Drainage Strategy

Link Length Slope Dia
(m)  (1:X) (mm)
Link us Dia
Node (mm)
9 450
P17
10 600
Node Easting Northing
(m) (m)
9 383449.287 410366.189
P17 383445.565 410365.190
10 383443.984 410376.437
Cc1 383442.525 410376.804
Rainfall Methodology
FSR Region
M5-60 (mm)
Ratio-R
Summer CV
Winter CV
15 30 60 120

Return Period
(years)

30
100

Pipeline Schedule

Climate Change Additional Area

(cC %) (A %) (Q %)
0 0
0 0
40 0

Link UsSCL UsSIL US Depth  DSCL DSIL DS Depth
Type (m) (m) (m) (m) (m) (m)
131.750 131.000 131.300 130.690
131.300 130.690 131.750 130.490
131.750 130.490 131.700 130.460

Node MH DS Dia Node MH
Type Type Node (mm) Type Type
P17 Junction
Junction 10 600
C1 450
Manhole Schedule
CL Depth Dia Connections Link IL Dia
(m) (m)  (mm) (m)  (mm)
131.750 0.750 450
0 K@
0 131.000
131.300 0.610 0 1 130.690
L
0 130.690
131.750 1.260 600 1 130.490
0 &@
1 0 130.490
131.700 1.240 450 1 130.460
®\1
Simulation Settings
FSR Analysis Speed Normal
England and Wales Skip Steady State  x
20.000 Drain Down Time (mins) 240
0.400 Additional Storage (m¥ha) 0.0
1.000 Check Discharge Rate(s) x
1.000 Check Discharge Volume  x
Storm Durations
180 240 360 480 600 720 960 1440

Additional Flow

0
0
0
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Nicholas Patsalos Plots 17-18
28/06/2024 Drainage Strategy

Node 10 Online Orifice Control

Flap Valve x Design Depth (m) 0.700 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 1.0
Invert Level (m) 130.490 Diameter (m) 0.024
Node P17 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 130.690
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins) 73
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m)  (m?)  (m?) (m)  (m?)  (m?)
0.000 26.8 0.0 0.500 26.8 0.0 0.501 0.0 0.0
Approval Settings
Node Size Minimum Full Bore Velocity (m/s)
Node Losses Vv Maximum Full Bore Velocity (m/s) 3.000
Link Size Vv Proportional Velocity Vv
Minimum Diameter (mm) 150 Return Period (years)
Link Length v Minimum Proportional Velocity (m/s) 0.750
Maximum Length (m) 100.000 Maximum Proportional Velocity (m/s) 3.000

Coordinates v/

Accuracy (m)

Crossings v

Cover Depth Vv

Minimum Cover Depth (m)
Maximum Cover Depth (m)
Backdrops v

Minimum Backdrop Height (m)
Maximum Backdrop Height (m)
Full Bore Velocity v/

Surcharged Depth Vv
Return Period (years)

Maximum Surcharged Depth (m) 0.100
Flooding Vv
Return Period (years) 30
Time to Half Empty  x
Discharge Rates Vv
Discharge Volume v

100 year 360 minute (m?3)
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Sutherland Road
Plots 17-18
Drainage Strategy

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute summer
30 minute summer
30 minute summer
15 minute summer

Link Event
(Upstream Depth)
15 minute summer
30 minute summer
30 minute summer

us
Node
9
P17
10
C1

us
Node

P17
10

Peak
(mins)
9
23
24
1

Link
1.000

1.001
Orifice

Level Depth Inflow Node Flood
(m) (m) (I/s) Vol (m?) (m?)
131.020 0.020 1.4  0.0031 0.0000
130.740 0.050 1.3 0.3998 0.0000
130.741 0.251 1.7 0.0710 0.0000

Status

OK
OK

130.460 0.000 0.6 0.0000 0.0000 OK

DS Outflow Velocity Flow/Cap Link Discharge

Node (1/s) (m/s) Vol (m3) Vol (m3)
P17 1.4 1.368 0.081 0.0070

10 0.9 0.163 0.112 0.0665

C1 0.6 1.3
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Drainage Strategy

Results for 30 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute summer
60 minute summer
60 minute summer
15 minute summer

Link Event
(Upstream Depth)
15 minute summer
60 minute summer
60 minute summer

us
Node
9
P17
10
C1

us
Node

P17
10

Peak
(mins)
10
45
45
1

Link
1.000

1.001
Orifice

Level
(m)
131.031
130.908
130.907
130.460

DS
Node
P17
10
C1

Depth Inflow Node Flood
(m) (I/s) Vol (m?) (m?)

Status

0.031 3.5 0.0049 0.0000 OK
0.218 2.8 1.7491 0.0000
0.417 1.5 0.1180 0.0000
0.000 0.7 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)
3.5 1.527 0.201 0.0188
0.7 0.117 0.082 0.0889
0.8 4.0
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Plots 17-18
Drainage Strategy

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance:

Node Event

60 minute summer
60 minute summer
60 minute summer
15 minute summer

Link Event
(Upstream Depth)
60 minute summer
60 minute summer
60 minute summer

us
Node
9
P17
10
C1

us
Node

P17
10

Peak
(mins)
51
51
51
1

Link
1.000

1.001
Orifice

Level Depth Inflow Node Flood
(m) (m) (I/s) Vol (m?) (m?)
131.178 0.178 4.3 0.0282 0.0000
131.177 0.487 5.5 3.9168 0.0000
131.176  0.686 2.7 0.1941 0.0000

100.00%

Status

130.460 0.000 0.9 0.0000 0.0000 OK

DS Outflow Velocity Flow/Cap Link Discharge

Node (1/s) (m/s) Vol (m3) Vol (m3)
P17 4.3 1.373 0.248 0.0302

10 -1.2 -0.154 -0.150 0.0889

C1 1.0 7.4
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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 2.000
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv 1.000 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Circular Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x
Available Diameters (mm)
100 150
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
P18 0.009 133.800 450 383622.218 410284.373  0.560
P19 0.007 133.400 450 383616.659 410284.403 0.760
P20 0.007 133.200 450 383609.013 410282.708 0.760
P21 0.008 132.890 450 383606.049 410281.717 0.760
P22 0.009 132.500 450 383596.473 410279.450 0.660
P23 0.009 132.200 450 383590.826 410278.369 0.910
6 0.000 133.500 450 383617.044 410283.090 1.000
7 0.000 133.000 450 383606.345 410280.486 1.350
8 0.000 132.300 1200 383592.246 410277.056 1.600
OUTFALL 132.000 383595.540 410262.640 2.506
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)
P18 6 133.240 132.500
P19 6 132.640 132.500
P20 7 132.440 132.000
P21 7 132.130 132.000
P22 8 131.840 131.050
P23 8 131.290 131.050
6 7 132.500 132.000 100
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.898 22.8 1.6 0.009 0.0 18 1.689
2.487 19.5 13 0.007 0.0 18 1.410
2.769 21.7 1.3 0.007 0.0 16 1.481
2.491 19.6 14 0.008 0.0 18 1.451
24.6 1.6 0.009 0.0 18 1.780
2.740 21.5 1.6 0.009 0.0 18 1.596
1.652 13.0 2.9 0.016 0.0 32 1.338

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd




- Inspire Design & Development | File: Argyle Road Drainage Stra | Page 2
n S I re Network: Storm Network Argyle Road
Nicholas Patsalos Drainage Strategy
28/06/2024
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)
7 8 131.650 130.750 450
8 OUTFALL 130.700 129.494 150
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
808.2 5.6 0.031 0.0 26 1.485
2.892 51.1 89 1450 2.356 0.049 0.0 42 2.169
Pipeline Schedule
Link Length Slope Dia Link US CL USIL US Depth DS CL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
133.800 133.240 133.500 132.500
133.400 132.640 133.500 132.500
133.200 132.440 133.000 132.000
132.890 132.130 133.000 132.000
132.500 131.840 132.300 131.050
132.200 131.290 132.300 131.050
100 133.500 132.500 133.000 132.000
450 133.000 131.650 132.300 130.750
150 132.300 130.700 1.450 132.000 129.494 2.356
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
P18 450 6 450
P19 450 6 450
P20 450 7 450
P21 450 7 450
P22 450 8 1200
P23 450 8 1200
6 450 7 450
7 450 8 1200
8 1200 OUTFALL Junction
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
P18 383622.218 410284.373 133.800 0.560 450
0 (@
0 133.240
P19 383616.659 410284.403 133.400 0.760 450
Qg 0 132.640
P20 383609.013 410282.708 133.200 0.760 450
’ 0 132.440
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Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
P21 383606.049 410281.717 132.890 0.760 450
Qug 0 132.130
P22 383596.473 410279.450 132.500 0.660 450
L
0 131.840
P23 383590.826 410278.369 132.200 0.910 450
0 131.290
6 383617.044 410283.090 133.500 1.000 450 1 1 132.500
Ké/z 2 132.500
0
0 132.500 100
7 383606.345 410280.486 133.000 1.350 450 1 1 132.000
K@&; 2 132.000
0 3 132.000 100
0 131.650 450
8 383592.246 410277.056 132.300 1.600 1200 , 1 131.050
3 2 131.050
\% 3 130.750 450
0 0 130.700 150
OUTFALL 383595.540 410262.640 132.000 2.506 1\ 1 129.494 150

Simulation Settings

Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 0.0
Summer CV  1.000 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x

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

Return Period Climate Change Additional Area Additional Flow

(years) (CC %) (A %) (Q%)
1 0 0 0
30 0 0 0
100 40 0 0

Node 8 Online Orifice Control

Flap Valve x Design Depth (m) 1.500 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.4
Invert Level (m) 130.700 Diameter (m) 0.030
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Flap Valve
Replaces Downstream Link
Invert Level (m)

Flap Valve
Replaces Downstream Link
Invert Level (m)

Flap Valve
Replaces Downstream Link
Invert Level (m)

Flap Valve
Replaces Downstream Link
Invert Level (m)

Flap Valve
Replaces Downstream Link
Invert Level (m)

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

Depth Area
(m) (m?)
0.000 35.9

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

Depth Area
(m)  (m?)
0.000 11.9

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

Depth Area
(m)  (m?)
0.000 11.9

Node P18 Online Orifice Control

Node P20 Depth/Area Storage Structure

X Design Depth (m) 0.600 Discharge Coefficient 0.600
v Design Flow (I/s) 0.5
133.240 Diameter (m) 0.017
Node P19 Online Orifice Control
X Design Depth (m) 0.700 Discharge Coefficient 0.600
v Design Flow (I/s) 1.0
132.640 Diameter (m) 0.024
Node P20 Online Orifice Control
X Design Depth (m) 0.700 Discharge Coefficient 0.600
v Design Flow (I/s) 1.0
132.440 Diameter (m) 0.024
Node P21 Online Orifice Control
X Design Depth (m) 0.700 Discharge Coefficient 0.600
v Design Flow (I/s) 1.2
132.130 Diameter (m) 0.026
Node P22 Online Orifice Control
X Design Depth (m) 0.600 Discharge Coefficient 0.600
v Design Flow (I/s) 1.0
131.840 Diameter (m) 0.025
Node P18 Depth/Area Storage Structure
0.00000 Safety Factor 2.0 Invert Level (m) 133.240
0.00000 Porosity 0.30 Time to half empty (mins) 182
Inf Area Depth Area InfArea Depth Area InfArea
(m?) (m) (m?) (m?) (m)  (m?)  (m?)
0.0 0.450 35.9 0.0 0.451 0.0 0.0
Node P19 Depth/Area Storage Structure
0.00000 Safety Factor 2.0 Invert Level (m) 132.640
0.00000 Porosity 0.30 Time to half empty (mins) 43
Inf Area Depth Area Inf Area Depth Area InfArea
(m?) (m)  (m?) (m?) (m) (m?) (m?)
0.0 0.650 11.9 0.0 0.651 0.0 0.0

0.00000 Safety Factor 2.0 Invert Level (m) 132.440
0.00000 Porosity 0.30 Time to half empty (mins) 43
Inf Area Depth Area InfArea Depth Area InfArea
(m?) (m)  (m?) (m?) (m) (m?) (m?)
0.0 0.650 11.9 0.0 0.651 0.0 0.0
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Node P21 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 11.9 0.0 0.650 11.9 0.0 0.651 0.0 0.0

Node P22 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 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 23.7 0.0 0.550 23.7 0.0 0.551 0.0 0.0

Node P23 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins)

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

0.000 29.1 0.0 0.800 29.1 0.0 0.801 0.0 0.0

Approval Settings

132.130
45

131.840
80

131.290
132

Node Size V Minimum Full Bore Velocity (m/s)
Node Losses Vv Maximum Full Bore Velocity (m/s) 3.000
Link Size Vv Proportional Velocity v
Minimum Diameter (mm) 150 Return Period (years)
Link Length v/ Minimum Proportional Velocity (m/s) 0.750
Maximum Length (m) 100.000 Maximum Proportional Velocity (m/s) 3.000
Coordinates Vv Surcharged Depth Vv
Accuracy (m) 1.000 Return Period (years)
Crossings Vv Maximum Surcharged Depth (m) 0.100
Cover Depth Vv Flooding Vv
Minimum Cover Depth (m) Return Period (years) 30
Maximum Cover Depth (m) 3.000 Time to Half Empty x
Backdrops Vv Discharge Rates Vv
Minimum Backdrop Height (m) Discharge Volume V
Maximum Backdrop Height (m) 1.500 100 year 360 minute (m?3)

Full Bore Velocity v/
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Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

120 minute summer
30 minute summer
30 minute summer
30 minute summer
60 minute summer
15 minute summer
60 minute summer
30 minute summer
120 minute summer
15 minute summer

Link Event
(Upstream Depth)
120 minute summer
30 minute summer
30 minute summer
30 minute summer
60 minute summer
15 minute summer
60 minute summer
30 minute summer
120 minute summer

us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3
P18 84 133.323 0.083 0.7 0.9077 0.0000 OK
P19 22 132.745 0.105 1.1 0.3928 0.0000
P20 22 132.545 0.105 1.1 0.3928 0.0000
P21 22 132.249 0.119 13 0.4448 0.0000
P22 40 131.926 0.086 1.1 0.6251 0.0000 OK
P23 11 131.309 0.019 1.6 0.1708 0.0000 OK
6 41 132.514 0.014 0.5 0.0022 0.0000 OK
7 23 131.664 0.014 1.3 0.0022 0.0000 OK
8 90 131.210 0.510 2.2 0.5770 0.0000
OUTFALL 1 129.494 0.000 1.1 0.0000 0.0000 OK
us Link DS Outflow Velocity Flow/Cap Link Discharge
Node Node (1/s) (m/s) Vol (m3) Vol (m3)
P18 Orifice 6 0.2
P19 Orifice 6 0.4
P20 Orifice 7 0.4
P21 Orifice 7 0.5
P22 Orifice 8 0.4
P23 6.000 8 1.5 1.485 0.069 0.0019
6 1.001 7 0.5 0.795 0.039 0.0071
7 1.002 8 1.3 0.629 0.002 1.0677
8 Orifice OUTFALL 1.3 8.2
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Argyle Road
Drainage Strategy

Results for 30 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

120 minute winter
60 minute summer
60 minute summer
30 minute summer
60 minute summer
120 minute winter
60 minute summer
60 minute summer
120 minute winter
15 minute summer

Link Event
(Upstream Depth)
120 minute winter
60 minute summer
60 minute summer
30 minute summer
60 minute summer
120 minute winter
60 minute summer
60 minute summer
120 minute winter

us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
P18 96 133.448 0.208 1.2 2.2749 0.0000
P19 41 132.936 0.296 2.0 1.1029 0.0000
P20 41 132.736 0.296 2.0 1.1029 0.0000
P21 24 132.456 0.326 3.1 1.2165 0.0000
P22 43 132.070 0.230 2.6 1.6722 0.0000
P23 120 131.641 0.351 1.5 3.1188 0.0000
6 43 132.518 0.018 0.9 0.0029 0.0000 OK
7 41 131.668 0.018 2.3 0.0028 0.0000 OK
8 120 131.641 0.941 3.1 1.0641 0.0000
OUTFALL 1 129.494 0.000 1.6 0.0000 0.0000 OK
us Link DS Outflow Velocity Flow/Cap Link Discharge
Node Node (1/s) (m/s) Vol (m3) Vol (m3)
P18 Orifice 6 0.3
P19 Orifice 6 0.6
P20 Orifice 7 0.6
P21 Orifice 7 0.8
P22 Orifice 8 0.6
P23 6.000 8 1.1 1.273 0.051 0.0151
6 1.001 7 0.9 0.937 0.069  0.0105
7 1.002 8 2.3 0.635 0.003 1.1642
8 Orifice OUTFALL 1.8 18.2
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Argyle Road
Drainage Strategy

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

120 minute winter
60 minute summer
60 minute summer
60 minute summer
60 minute summer
120 minute winter
60 minute summer
120 minute winter
120 minute winter
15 minute summer

Link Event
(Upstream Depth)
120 minute winter
60 minute summer
60 minute summer
60 minute summer
60 minute summer
120 minute winter
60 minute summer
120 minute winter
120 minute winter

us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
P18 112 133.653 0.413 2.1 4.5107 0.0000
P19 43 133.251 0.611 3.7 2.2766 0.0000
P20 43 133.051 0.611 3.7 2.2766 0.0000
P21 42 132.866 0.735 4.3 2.4392 0.0000
P22 45 132.298 0.458 4.8 3.3258 0.0000
P23 124 132.197 0.907 2.9 7.1326 0.0000
6 44 132.522 0.022 1.3 0.0035 0.0000 OK
7 126 132.197 0.547 3.1 0.0870 0.0000
8 124 132.198 1.498 3.7 1.6941 0.0000
OUTFALL 1 129.494 0.000 1.9 0.0000 0.0000 OK
us Link DS Outflow Velocity Flow/Cap Link Discharge
Node Node (1/s) (m/s) Vol (m3) Vol (m3)
P18 Orifice 6 0.4
P19 Orifice 6 0.9
P20 Orifice 7 0.9
P21 Orifice 7 1.2
P22 Orifice 8 0.9
P23 6.000 8 1.3 1.232 0.061 0.0151
6 1.001 7 1.3 1.042 0.099 0.0136
7 1.002 8 2.9 0.628 0.004 2.2990
8 Orifice OUTFALL 2.3 33.0

Flow+ v10.3 Copyright © 1988-2024 Causeway Technologies Ltd
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SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Residential parking

Pollution Hazard Level Low
Pollution Hazard Indices
TSS |05
Metals (0.4
Hydrocarbons (0.4

SuDS components proposed

Component 1

Pervious pavement (where the pavement is not
designed as an infiltration component)

Component 2

None

Component 3

None

$ub$ Poiiution Mitigation indices
TSS

Metals

Hydrocarbons

0.925
0.72
0.925

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also
checklists in Appendix B

Groundwater protection type

Groundwater protection
Pollution Mitigation
Indices

TSS

Metals

Hydrocarbons

None

=)

Combined Pollution Mitigation
Indices

TSS

Metals

Hydrocarbons

Acceptability of Pollution
Mitigation

TSS

Metals

Hydrocarbons

Sufficient
Sufficient
Sufficient

0.925
0.72
0.925

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within close
proximity to an area with an environmental designation, such
as a Site of Special Scientific Interest (SSSI), should be
considered via consultation with relevant conservation bodies
such as Natural England
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