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Introduction 

Waterco Consultants have been commissioned to undertake a Drainage Strategy in relation to a 

proposed power generation compound at Harts Farm Way, Havant, PO9 1HS.  

The aim of this Drainage Strategy is to identify water management measures, including Sustainable 

Drainage Systems (SuDS), to provide surface water runoff reduction and treatment. This Drainage 

Strategy will inform detailed drainage design. 

The copyright in this document (including its electronic form) shall remain vested in Waterco Limited 

(Waterco) but the Client shall have a licence to copy and use the document for the purpose for which 

it was provided.  Waterco shall not be liable for the use by any person of the document for any purpose 

other than that for which the same was provided by Waterco. This document shall not be reproduced 

in whole or in part or relied upon by third parties for any use whatsoever without the express written 

authority of Waterco. 

Existing Conditions 

The 3,225m2 development site is located at National Grid reference (NGR): 470616, 105836. A location 

plan and an aerial image are included in Appendix A. 

Online imagery (accessed August 2018) and historical aerial imagery (Google Earth Pro) shows that 

the site comprises the remains of a former car park associated with nearby industrial land uses.   

The site is bordered by previously developed industrial land to the north and east, Harts Farm Way 

(road) to the south with industrial units beyond, and an unnamed watercourse, an access road and 

industrial units to the west.  

Local Topography 

A topographical survey has been prepared by Design Base Surveying in October 2018 and is included 

in Appendix B. The topographical survey shows that site levels are relatively flat with levels varying 

from approximately 3.57 metres Above Ordnance Datum (m AOD) to 3.94m AOD.  

Topographic levels have also been derived from a 1m resolution Environment Agency (EA) composite 

‘Light Detecting and Ranging’ (LiDAR) Digital Terrain Model (DTM). A review of LiDAR data shows that 

site levels corroborate with levels on the proposed development plan. A LiDAR extract is included in 

Appendix B. 
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Ground Conditions 

Reference to the British Geological Survey online mapping (1:50,000 scale) indicates that the site is 

underlain by superficial deposits of Alluvium generally comprising clay, silt, sand and gravel. The 

superficial deposits are identified as being underlain by chalk. Given the resolution of the BGS 

mapping, the actual underlying conditions may vary. 

A review of BGS online borehole scans shows that there is a borehole (ref: SU70NW99) located 

immediately south-east of the site. The borehole was advanced to 4.57m below ground level (m.bgl) 

and identified medium shingle and flint found to a depth of 1.5m. bgl. The shingle and flint are shown 

to be underlain by chalk and flint to the base of the borehole at 4.57m. bgl. No groundwater was 

recorded. A borehole scan is included in Appendix C.  

According to the EA’s online Groundwater Vulnerability data, accessed via MAGIC’s online mapping, 

the superficial Alluvium is classified as a Secondary A Aquifer. These are permeable layers capable of 

supporting water supplies at a local rather than strategic scale and in some cases form an important 

source of base flow to rivers. The underlying bedrock is classified as a Principal Aquifer. These are 

layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning 

they usually provide a high level of water storage. They may support water supply and/or river base 

flow on a strategic scale. 

The Environment Agency’s designated ‘Groundwater Source Protection Zones’, accessed via MAGIC’s 

online mapping, indicates that the site is not located within a Groundwater Source Protection Zone. 

The Cranfield University ‘Soilscapes’ map indicates that the site is underlain by clayey floodplain soils 

with naturally high groundwater.  

Local Drainage 

Public sewer records have been obtained from Southern Water and are included in Appendix D. The 

Southern Water sewer records show that there is a public foul sewer (of an undefined diameter) 

flowing south-east through the centre of the site. Public foul manhole 6802, located in the centre of 

the site, has an identified cover level of approximately 3.65m AOD and an invert level of -0.02m AOD. 

There are no other public sewers in the immediate vicinity of the site. The topographical survey 

indicates that the foul sewer crossing the site is approximately 600mm in diameter.  
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The topographical survey indicates that the existing (disused) car park is served by a surface water 

drainage system. Surface water gullies and manholes on site are identified as being silted. Drainage 

gullies in the eastern extent of the site are shown to drain to a 600mm sewer immediately south of 

the site and north of Harts Farm Way. The 600mm sewer is not identified on Southern Water sewer 

plans and is orientated south-west. It is likely that the sewer discharges into a watercourse 

immediately west of the site. 

An existing manhole on the 600mm sewer south of the site is identified on the topographical survey. 

The manhole, where surface water from the site is discharged, has an identified cover level of 3.71m 

AOD and an invert level of 2.23m AOD.  

Existing gullies in the western extent of the site are shown to drain to a manhole located near the 

western site boundary. The manhole is described as ‘badly silted’ and onward drainage from the 

manhole is not identified. Based on the location of the manhole and orientation of the drains on site, 

it is likely that surface water from the western extent of the site is discharged directly to the 

watercourse immediately west of the site. 

Development Proposals 

The proposed development is for a power generation compound comprising 10No. containerised 

generators, a switch room, workshop, welfare office, transformers, meter kiosk and Distribution 

Network Operator (DNO) substation.  A new access road will be formed, and gravel surfacing is 

proposed throughout.   A proposed development plan is included in Appendix E.  

The development has an estimated design life of 25 years.  

 

Planning Policy 

The Havant Borough Council Core Strategy (adopted March 2011) contains the following policy 

relating to drainage. 

Policy CS15 Flood and Coastal Erosion Risk 

…All development will be required to ensure that there is no net increase in surface water run off. 

Priority should be given to incorporating Sustainable Drainage Systems (SuDS) to manage surface 
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water drainage, unless it is proven that SuDS are not appropriate. Where SuDs are provided 

arrangements must be put in place for their whole life management and maintenance.  

The Hampshire County Council ‘Surface Water and Sustainable Drainage Guidance for Developers, 

Designers and Planners’ has been reviewed and informs this Drainage Strategy.  

 

Surface Water Management  

The site is currently occupied by hardstanding from the previous use as a car park. Surface water runoff 

currently drains at an unrestricted rate to a 600mm sewer south of the site and to watercourse west 

of the site. It is assumed that the 600mm sewer discharges to the watercourse located immediately 

west of the site.  

In accordance with the DEFRA ‘Non-statutory technical standards for sustainable drainage systems’ 

(March 2015), 'for developments which were previously developed, the peak runoff rate from the 

development to any drain, sewer or surface water body for the 1 in 1 year rainfall event and the 1 in 

100 year rainfall event must be as close as reasonably practicable to the greenfield runoff rate from 

the development for the same rainfall event, but should never exceed the rate of discharge from the 

development prior to redevelopment for that event’. 

Greenfield and brownfield runoff rates have been estimated using the Revitalised Flood Hydrograph 

Model (ReFH2) method with a summary of the runoff rates included in Appendix F. The 1 in 1 year 

greenfield runoff rate for the 3,225m² development site is 0.5 l/s.  The existing 1 in 100 year greenfield 

runoff rate is 1.6 l/s. The existing 1 in 1 year brownfield runoff rate is 4.7 l/s. 

A discharge rate of 2 l/s is proposed to ensure that the drainage system is self-cleansing. A discharge 

rate of 2 l/s provides 57.4% betterment over the existing 1 in 1 year brownfield runoff rate.  

Attenuation Storage  

In order to achieve a discharge rate of 2 l/s, attenuation storage will be required. A storage estimate 

is included in Appendix G. 

In accordance with the EA ‘Flood risk assessments: climate change allowances’ guidance (February 

2016), for developments with a design life of up to 25 years, a 20% climate change (CC) allowance 

should be considered. 
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An estimated storage volume of 172m³ will be required to accommodate the 1 in 100 year plus 20% 

CC event. The storage estimate is based on storage within a tank or pond structure, an impermeable 

drainage area of 3,225m2 (the whole site area), a design head of 0.3m and hydro-brake flow control. 

The attenuation volume is provided for indicative purposes only and should be verified at the detailed 

design stage.    

 

Discharge Method 

Paragraph 080 of the NPPG: Flood Risk and Coastal Change sets out the following hierarchy of drainage 

options: into the ground (infiltration); to a surface water body; to a surface water sewer, highway 

drain or another drainage system; to a combined sewer. 

Infiltration   

The first consideration for the disposal of surface water is infiltration (permeable surfaces). As 

described above, the site is underlain by superficial deposits of Alluvium which is underlain by chalk. 

It can be concluded that infiltration techniques may be suitable for the discharge of surface water 

runoff.  

Infiltration tests should be undertaken to determine the suitability of infiltration techniques. 

Watercourse 

Where infiltration techniques are not suitable, a connection to watercourse is the next consideration.  

The nearest watercourse is an unnamed watercourse which is located immediately west of the site. A 

connection to the watercourse could be made via the 600mm sewer located immediately south of the 

site as per the existing situation. A manhole on the 600mm sewer immediately south of the site, where 

surface water is currently discharged, has an identified cover level of 3.71m AOD and an invert level 

of 2.23m AOD. A gravity connection therefore appears achievable. Discharge would be made at a 

limited rate of 2 l/s.  

Sewer 

As described above, a connection to the 600mm sewer south of the site is proposed to facilitate a 

connection to watercourse.   
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Sustainable Drainage Systems 

Attenuation storage should be provided in the form of Sustainable Drainage Systems (SuDS) where 

practical.  

Permeable gravel surfacing will be used throughout with the exception of the tarmac access road. It 

is proposed to accommodate attenuation storage within the gravel surfacing. Runoff from the tarmac 

access road and all buildings / containers will be directed onto adjacent gravel surfaces.   

Gravel surfacing will cover approximately 2,600m2. Based on a gravel surfacing depth of 300mm, a 

surface area of 2,600m² and a void ratio of 30%, the gravel surfacing could provide up to 234m3 of 

attenuation storage. The storage volume available within the gravel surfacing is in excess of the 172m³ 

required to accommodate the 1 in 100 year plus 20% CC event.    

A perforated pipe will be laid within the gravel material to direct surface water towards a flow control 

chamber.  

Concept Surface Water Drainage Scheme  

Surface water runoff will be directed to the 600mm sewer immediately south of the site as per the 

existing scenario. Surface water discharge will be limited to a rate of 2 l/s. Surface water runoff up to 

the 1 in 100 year plus 20% climate change allowance event will be attenuated on site. A total 

attenuation volume of 172m³ will be required to achieve the discharge rate and will be provided within 

the gravel surfacing. A gravel surfacing depth of 300mm over a surface area of 2,600m² (at a level 

gradient) will provide up to 234m3 of attenuation storage which is in excess of the 172m³ required to 

accommodate the 1 in 100 year plus 20% CC event. 

A concept drainage sketch is included in Appendix H.  

Exceedance Event 

Storage will be provided below ground for the 1 in 100 year plus 20% climate change event. A 

minimum sub-grade depth of 300mm provides additional storage, above that required for the 1 in 100 

year plus 20% climate change event and would minimise the likelihood of an exceedance event. It is 

recommended that all buildings / containers / inverters etc. are set on plinths raised a minimum of 

150mm above surrounding ground levels.  
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 Surface Water Treatment  

In accordance with the CIRIA C753 publication ‘The SuDS Manual’ (2015), low traffic roads (applicable 

to the access road) have a ‘low’ pollution hazard level. Table 1 shows the pollution hazard indices for 

low traffic roads. 

Table 1 – Pollution Hazard Indices 

Land Use 
Pollution Hazard 

Level 
Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Low Traffic Roads  Low  0.5 0.4 4 

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.2 

* Indices values range from 0-1.  

Runoff will be directed to the gravel surface. Table 2 below demonstrates that permeable paving 

(applicable to the gravel surface) provides sufficient treatment. 

Table 2 – SuDS Mitigation Indices 

 Mitigation Indices 

Type of SuDS 
Total Suspended Solids 

(TSS) 
Metals Hydrocarbons 

Permeable paving  0.7 0.6 0.7 

 Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.3 

 

Maintenance 

Maintenance of on-site private drainage features such as the gravel surface and flow control chamber 

will be the responsibility of the site owner. Maintenance will be arranged by the site owner with a 

maintenance schedule adopted.  

A maintenance schedule for permeable paving (applicable to the gravel surfacing) is included in 

Appendix I. 
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Foul Drainage 

A public foul sewer is shown to cross through the site from north-west to south-east. The development 

proposal includes a minimum 3m standoff (from buildings / containers) either side of the sewer.  

A build over agreement has been considered and discounted based on Anglian Water comment: 

“Although we will consider every case sympathetically, it is probable that permission to build over a 

sewer which is greater than 225mm diameter and/or three metres deep will not be given.” It is 

understood that the foul sewer crossing the site is approximately 600mm in diameter. The invert level 

of the sewer is 3.67m below ground level.  

Foul flows from the on-site welfare facilities (small canteen and WC) will be discharged to the public 

foul sewer. Public foul manhole 6802, located in the centre of the site has an identified cover level of 

3.65m AOD and an invert level of -0.02m AOD. A gravity connection is therefore feasible.  
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Conclusions 

The proposed development is for approximately 10No. containerised generators, a switch room, 

workshop, welfare office, transformers, meter kiosk and Distribution Network Operator substation.  

Gravel surfacing is proposed throughout. 

In order to comply with local and national guidance, surface water runoff from the development will 

be controlled and attenuation storage provided to accommodate the 1 in 100 year plus 20% climate 

change allowance event.  

All methods of surface water discharge have been assessed. Where infiltration is not possible, surface 

water will be discharged to the watercourse immediately west of the site via an existing 600mm sewer 

located immediately south of the site. A discharge rate of 2 l/s is proposed. A gravity connection can 

be achieved. Flow control will be provided in the form of a hydro-brake or an orifice plate.  

Attenuation will be provided within the gravel surfacing. Runoff from the tarmac access road and all 

buildings / containers will be directed to adjacent gravel surfacing. A gravel surface area of 2,600m2 

with a depth of 0.3m and a void ratio of 30% will provide up to 234m³ of storage. The storage volume 

available within the gravel surfacing is in excess of the 172m³ required to accommodate the 1 in 100 

year plus 20% climate change event. 

A public foul sewer is shown to cross through the site from north-west to south-east. A 3m standoff 

either side of the sewer will be provided.  

Foul flows from the on-site welfare facilities (small canteen and WC) will be discharged to the public 

foul sewer which crosses the site.  

 

Recommendations 

1. Verify the attenuation volumes included in this report when undertaking detailed 

drainage design and upon receipt of ground investigations. 
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ST12      470554.545     105849.627       4.684

ST11      470569.348     105793.674       3.778

Station Easting Northing Level

ST01      470618.914     105849.955       4.954

ST02      470658.377     105881.798       4.147

ST03      470730.430     105903.223       4.171

ST04      470743.684     105827.666       3.734

ST05      470692.085     105835.571       3.708

ST06      470632.323     105787.579       3.697

ST07      470588.723     105777.981       3.664

AutoCAD SHX Text
Station 01 is marked with a peg. 

AutoCAD SHX Text
Stations 02; 03; 04; 05; 06; 07; 11; 12 are marked with a PK nail. 
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Appendix C – BGS Borehole Scan   
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Appendix D – Southern Water Sewer Plan  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Southern Water Southern House Capstone Road Chatham Kent ME5 7QA     www.southernwater.co.uk   
 
Southern Water Services Ltd    Registered Office: Southern House Yeoman Road Worthing BN13 3NX   Registered in England No. 2366670 

   

 Your ref 
 
Our ref 
 
Date 
 
Contact 

 
 
 
 
 
 
searches@southernwater.co.uk 

Tel  0845 272 0845 
       0330 303 0276 
Fax 01634 844514 

Attention:   
 
Dear Customer 

  

 
Re:  
 
Location:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Centara Bureau Services Ltd
Office 9 and 10 Normanton Business Park
Ripley Drive
Normanton
West Yorkshire
WF6 1QT

Harts Farm way

248677

14 June 2017

Gillian Paterson

Provision of public sewer record extract

Harts Farm Way, PO9 1HS

Thank you for your order regarding the provision of extracts of our sewer and/or water main
records. Please find enclosed the extracts from Southern Water’s records for the above
location.

We confirm payment of your fee in the sum of £49.92 and enclose a VAT receipt for your
records.

Customers should be aware that there are areas within our region in which there are neither
sewers nor water mains. Similarly, whilst the enclosed extract may indicate the approximate
location of our apparatus in the area of interest, it should not be relied upon as showing that
further infrastructure does not exist and may subsequently be found following site
investigation. Actual positions of the disclosed (and any undisclosed) infrastructure should
therefore be determined on site, because Southern Water does not accept any responsibility
for inaccuracy or omission regarding the enclosed plan. Accordingly it should not be
considered to be a definitive document.

Should you require any further assistance regarding this matter, please contact the
LandSearch team.

Yours faithfully

LandSearch

mailto:searches@southernwater.co.uk
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Appendix E – Proposed Development Plan  
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Appendix F – ReFH2 Runoff Estimates 
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Appendix G – MicroDrainage Storage Estimates  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Waterco Ltd Page 1
Eden Court W10748
Lon Parcwr Business Park Harts Farm Way, Havant
Denbighshire  LL15 1NJ 1 in100 + 20% CC
Date 10/09/2018 Designed by HW
File W10748-1 IN100+20% - CO... Checked by AW
XP Solutions Source Control 2018.1

Summary of Results for 100 year Return Period (+20%)

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 9.821 0.121 2.0 70.1 Flood Risk
30 min Summer 9.859 0.159 2.0 92.4 Flood Risk
60 min Summer 9.900 0.200 2.0 115.7 Flood Risk
120 min Summer 9.927 0.227 2.0 131.6 Flood Risk
180 min Summer 9.942 0.242 2.0 140.1 Flood Risk
240 min Summer 9.950 0.250 2.0 145.1 Flood Risk
360 min Summer 9.958 0.258 2.0 149.8 Flood Risk
480 min Summer 9.960 0.260 2.0 150.6 Flood Risk
600 min Summer 9.958 0.258 2.0 149.4 Flood Risk
720 min Summer 9.955 0.255 2.0 147.8 Flood Risk
960 min Summer 9.949 0.249 2.0 144.4 Flood Risk
1440 min Summer 9.936 0.236 2.0 136.7 Flood Risk
2160 min Summer 9.914 0.214 2.0 124.0 Flood Risk
2880 min Summer 9.893 0.193 2.0 112.2 Flood Risk
4320 min Summer 9.860 0.160 2.0 93.0 Flood Risk
5760 min Summer 9.835 0.135 2.0 78.6 Flood Risk
7200 min Summer 9.818 0.118 2.0 68.3 Flood Risk
8640 min Summer 9.805 0.105 2.0 61.0 Flood Risk
10080 min Summer 9.796 0.096 2.0 55.6 Flood Risk

15 min Winter 9.836 0.136 2.0 78.6 Flood Risk
30 min Winter 9.879 0.179 2.0 103.7 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 117.516 0.0 65.3 16
30 min Summer 78.139 0.0 87.2 31
60 min Summer 49.659 0.0 118.2 62
120 min Summer 29.025 0.0 138.0 122
180 min Summer 21.158 0.0 150.8 182
240 min Summer 16.883 0.0 160.3 240
360 min Summer 12.244 0.0 174.1 360
480 min Summer 9.724 0.0 184.0 480
600 min Summer 8.123 0.0 191.8 572
720 min Summer 7.008 0.0 198.2 620
960 min Summer 5.545 0.0 208.2 740
1440 min Summer 3.984 0.0 221.8 1008
2160 min Summer 2.870 0.0 249.8 1408
2880 min Summer 2.287 0.0 265.0 1812
4320 min Summer 1.683 0.0 290.6 2552
5760 min Summer 1.371 0.0 318.6 3288
7200 min Summer 1.185 0.0 344.3 4032
8640 min Summer 1.061 0.0 370.0 4672
10080 min Summer 0.974 0.0 394.3 5352

15 min Winter 117.516 0.0 73.3 16
30 min Winter 78.139 0.0 97.6 31



Waterco Ltd Page 2
Eden Court W10748
Lon Parcwr Business Park Harts Farm Way, Havant
Denbighshire  LL15 1NJ 1 in100 + 20% CC
Date 10/09/2018 Designed by HW
File W10748-1 IN100+20% - CO... Checked by AW
XP Solutions Source Control 2018.1

Summary of Results for 100 year Return Period (+20%)

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 9.924 0.224 2.0 130.0 Flood Risk
120 min Winter 9.955 0.255 2.0 148.1 Flood Risk
180 min Winter 9.972 0.272 2.0 157.8 Flood Risk
240 min Winter 9.982 0.282 2.0 163.7 Flood Risk
360 min Winter 9.993 0.293 2.0 169.7 Flood Risk
480 min Winter 9.995 0.295 2.0 171.3 Flood Risk
600 min Winter 9.994 0.294 2.0 170.7 Flood Risk
720 min Winter 9.991 0.291 2.0 168.8 Flood Risk
960 min Winter 9.982 0.282 2.0 163.5 Flood Risk
1440 min Winter 9.964 0.264 2.0 153.4 Flood Risk
2160 min Winter 9.935 0.235 2.0 136.1 Flood Risk
2880 min Winter 9.903 0.203 2.0 117.5 Flood Risk
4320 min Winter 9.850 0.150 2.0 87.0 Flood Risk
5760 min Winter 9.813 0.113 2.0 65.6 Flood Risk
7200 min Winter 9.791 0.091 2.0 52.7 Flood Risk
8640 min Winter 9.781 0.081 1.9 46.8 Flood Risk
10080 min Winter 9.775 0.075 1.8 43.3 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 49.659 0.0 132.3 62
120 min Winter 29.025 0.0 154.5 120
180 min Winter 21.158 0.0 168.8 178
240 min Winter 16.883 0.0 179.3 236
360 min Winter 12.244 0.0 194.7 352
480 min Winter 9.724 0.0 205.7 464
600 min Winter 8.123 0.0 214.4 572
720 min Winter 7.008 0.0 221.4 678
960 min Winter 5.545 0.0 232.4 778
1440 min Winter 3.984 0.0 246.7 1080
2160 min Winter 2.870 0.0 279.7 1536
2880 min Winter 2.287 0.0 296.7 1960
4320 min Winter 1.683 0.0 325.8 2724
5760 min Winter 1.371 0.0 356.9 3400
7200 min Winter 1.185 0.0 385.6 4032
8640 min Winter 1.061 0.0 414.4 4672
10080 min Winter 0.974 0.0 442.1 5352



Waterco Ltd Page 3
Eden Court W10748
Lon Parcwr Business Park Harts Farm Way, Havant
Denbighshire  LL15 1NJ 1 in100 + 20% CC
Date 10/09/2018 Designed by HW
File W10748-1 IN100+20% - CO... Checked by AW
XP Solutions Source Control 2018.1

Rainfall Details

©1982-2018 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 470646 105861 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.323

Time
From:

(mins)
To:

Area
(ha)

0 1 0.323
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Eden Court W10748
Lon Parcwr Business Park Harts Farm Way, Havant
Denbighshire  LL15 1NJ 1 in100 + 20% CC
Date 10/09/2018 Designed by HW
File W10748-1 IN100+20% - CO... Checked by AW
XP Solutions Source Control 2018.1

Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 10.000

Tank or Pond Structure

Invert Level (m) 9.700

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 580.0 0.300 580.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0077-2000-0300-2000
Design Head (m) 0.300

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 77

Invert Level (m) 9.695
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.300 2.0
Flush-Flo™ 0.113 2.0
Kick-Flo® 0.228 1.8

Mean Flow over Head Range - 1.6

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

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

0.100 2.0 1.200 3.8 3.000 5.8 7.000 8.8
0.200 1.9 1.400 4.1 3.500 6.2 7.500 9.1
0.300 2.0 1.600 4.3 4.000 6.7 8.000 9.4
0.400 2.3 1.800 4.6 4.500 7.1 8.500 9.7
0.500 2.5 2.000 4.8 5.000 7.4 9.000 10.0
0.600 2.7 2.200 5.0 5.500 7.8 9.500 10.3
0.800 3.1 2.400 5.2 6.000 8.2
1.000 3.5 2.600 5.4 6.500 8.5
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XP Solutions Source Control 2018.1

Event: 360 min Summer

©1982-2018 Innovyze
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Event: 480 min Summer
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Event: 600 min Summer
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Appendix H – Concept Drainage Sketch   
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Appendix I – Maintenance Schedule   

 



SuDS Maintenance Schedule 

File Ref: Permeable Paving - SuDS Maintenance 

 

 

 

 
 
 
 

Op er a ti o n a nd Mai n t en an ce R e qui re m e nt s fo r P er m ea bl e P avi n g 
 
 

Maintenance 
Schedule 

Required Action Typical Frequency 

 
 
 
 

Regular 
maintenance 

 
 
 
 

Brushing and vacuuming (standard 
cosmetic sweep over whole surface) 

Once a year, after autumn leaf fall, or 

reduced frequency as required, based on 
site-specific observations of clogging or 
manufacturer’s recommendations – pay 
particular attention to areas where water 
runs onto pervious surface from adjacent 
impermeable areas as this area is most 
likely to collect the most sediment 

 

 
 

Occasional 
maintenance 

Stabilise and move contributing and 
adjacent areas 

 

As required 

Removal of weeds or management 
using glyphospate applied directly 
into the weeds by an applicator 
rather than spraying 

 
As required – once per year on less 
frequently used pavements 

 
 

 
Remedial 
actions 

Remediate any landscaping which, 
through vegetation maintenance or 
soil slip, has been raised to within 
50mm of the level or the paving 

 
 

As required 

 

Rehabilitation of surface and upper 
substructure by remedial sweeping 

Every 10 to 15 years or as required (if 
infiltration performance is reduced due 
to significant clogging) 

 
 
 
 

Monitoring 

Inspect for evidence of poor 
operation and / or weed growth – if 
required, take remedial action 

 

Three-monthly, 48hr after large storms in 
first six months 

Inspect silt accumulation rates and 
establish appropriate brushing 
frequencies 

 
Annually 

Monitor inspection chambers Annually 
 

Ref. Table 20.15, CIRIA C753 ‘The SuDS Manual



SuDS Maintenance Schedule 

File Ref: Permeable Paving - SuDS Maintenance 

 

 

 
 
 
 
 

The maintenance requirements detailed above are to be undertaken by the site owner. 
 
 

 
Name:                     ………………………………………………. 

 
 

 
Position:                 ………………………………………………. 

 

Date:                       ………………………………………………. 

Signed on behalf 
Of the site owner      ………………………………………………. 
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