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Executive Summary 
 

Client Michael Gore Architecture Ltd 
 

Location Okell Drive, Knowsley, Merseyside 

Description Demolition of the existing building and erection of 9 no. dwellings, including 
associated parking and landscaping.  

Report 
Objectives 

The aim of this report is to undertake the following: 
 

• Undertake an assessment of the existing and anticipated surface water 
discharging from the proposed development. 
 

• Produce preliminary sustainable drainage proposals and provide guidance as 
to the viability of infiltration or attenuation to facilitate the drainage feasibility 
for the proposed development.  

 

• Should source control be identified as unviable, to assess the proximity of 
existing drainage points to which the proposed development may connect. 
 

• Produce preliminary drainage proposals for the collection and discharge of 
foul water and trade effluent into local public sewer networks. 

 
 

Existing Runoff 
Rate 

The existing runoff rate has been calculated using the modified rational method to be 
40.5l/s 
 
QBar has been calculated as 1.2 l/s using the FEH methodology. 

Concept Surface 
Water 
Sustainability 
Strategy 

The site is a redevelopment of an existing public house with a large total impermeable 
area. 
 
Based on the limited information currently made available, the proposed strategy is to 
collect, convey and attenuate the surface water runoff before restricting the flow via a 
flow control and discharging into the United Utilities Surface Water Public Sewer.  
 
Based on the existing levels and invert levels of the surface water sewer, it may be 
unlikely to make a connection via gravity. Further investigations should be undertaken 
in detailed design to confirm the requirement for a pump. 
 
These strategies are subject to Knowsley MBC and Lead Local Flood Authority 
acceptance and approval, agreement from relevant authorities and detailed design. 
 

Concept Foul 
Water Strategy 

The foul water strategy identifies the collection and conveyance of foul water waste 
before discharge to the local United Utilities public sewer. 
 
Based on the existing levels and invert levels of the foul water / combined sewer, it 
may be unlikely to make a connection via gravity. Further investigations should be 
undertaken in detailed design to confirm the requirement for a pump. 
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Introduction 

1.1 Terms of Reference 

1.1.1 Clancy Consulting Limited (CCL) have been commissioned by Michael Gore Architecture 
Ltd, to produce a Sustainable Drainage Strategy in support of the redevelopment at Okell 
Drive, Knowsley, Merseyside.  

 
1.1.2 The proposed redevelopment will replace an area which was previously a public house. 

1.2 General  

1.2.1 The Local Planning Authority (LPA), Local Highway Authority (LHA) & Lead Local Flood 

Authority (LLFA) is Knowsley Metropolitan Borough Council. 

 

1.2.2 The local incumbent potable water mains provider is United Utilities (UU). 

 

1.2.3 The local sewerage undertaker is United Utilities (UU). 

 

1.2.4 This report is prepared solely for the benefit of the Client. This report may not be assigned 

without prior written permission from Clancy Consulting Ltd.  

1.3 Scope of this Report 

1.3.1 The aim of this report is to identify the following to assist a sustained and viable drainage 
strategy for the proposed development: 

 

• Undertake an assessment of the existing and anticipated surface water discharging 
from the proposed development. 
 

• Produce preliminary sustainable drainage layout proposals and provide guidance as to 
the viability of any infiltration, attenuation, pumping, or existing drainage network 
improvements that may be required to facilitate the detailed drainage design for the 
proposed development. 

 

• Should source control be identified as unviable, assess the proximity of existing 
drainage points to which the proposed development may connect. 

 

• Produce preliminary drainage proposals for the collection and discharge of foul water 
into local public sewer networks. 
 

  
1.3.2 This report has been compiled using the following sources of information:  

 

• Water Framework Directive 

• Water Act 2014 

• National Planning Policy Framework 2023 (NPPF)  

• Ciria SuDS Manual C753   

• Statutory Sewerage Guidance (SSG) – Design Construction Guidance (DCG). 

• Department for Environment, Food and Rural Affairs. (DEFRA) non-statutory 

technical standards for sustainable drainage 

• Building Research Establishment (BRE) Digest 365, 2016 edition 

• Environmental Agency (EA), Report – SC030219, Rainfall Runoff Management for 

developments 
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• The Knowsley MBC Plan 2022 - 2025 

• Knowsley MBC Core Strategy Policy CS24 

• Knowsley MBC New Residential Development SPD 

2.0 Site Description 

2.1 Location  

2.1.1 Figure 1 below identifies an illustrative site boundary (red line) for the proposed 
development. This can be found in Appendix A. 

 
2.1.2 The site extents cover circa 0.400 Ha and is located on brownfield land in Merseyside, as 

detailed below: 
 

OS X (Eastings)  344065 
 OS Y (Northings)  386113 
 Nearest Post Code  LS26 7AW 

Lat (WGS84)  N53:22:08 (53.368906) 
 Long (WGS84)  W2:50:32 (-2.8421081) 
 National Grid Ref  SJ440861 
 

Table 1: Site Location Approximate Land Parcel Centre 

 

 

 

Figure 1 – Site Location Plan  
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2.2 Site Observations 

2.2.1 The existing public house site is located within the Borough of Merseyside. 
 

2.2.2 The eastern boundary is defined by Okell Drive. 
 

2.2.3 The southern and western boundaries are defined by a woodland, with the northern 
boundary defined by a grass area and woodland. 

 
2.2.4 Opposite the existing public house to the east is an existing residential development, located 

on Harrier Drive. 
 

2.2.5 The site is almost entirely impermeable, with hardstanding and paving around the building 
footprint and a small grass verge area behind the building. 

 
2.2.6 A Topographical Survey was undertaken by Geospatial Engineering Services LTD in August 

2020 and can be found in Appendix B. 
 

2.3 Existing Public Sewerage Networks 
2.3.1 Existing sewerage asset location plans have been obtained from United Utilities. 

2.3.2 These existing sewer plans identify a surface water public sewerage network within the 
public footway on Okell Drive, located to the East of the site. 

2.3.3 The plans also identify a foul water / combined public sewerage network within Harrier Drive, 
which is locate further to the East of the site. 

2.3.4 The asset maps identify that United Utilities Public Sewers are not within the site boundary. 
 

 
2.3.5 Existing sewer asset maps obtained from United Utilities can be found in Appendix C.  
 
 

2.4 Existing Geotechnical & Geo-environmental Report Information 

2.4.1 At the time of writing this report, no ground investigations that assess the porosity of the sub 
strata have been made available. 

2.4.2 Based on the British Geological Survey maps available online, it can be expected that the 
site is underlain by Diamicton Till in the superficial layer, with Wilmslow Sandstone as the 
bedrock layer. 

2.4.3 According to Ciria document R113 Control of groundwater for temporary works 1986, Table 
7, soil that consists of a mix of silt, sand, boulder and clay have very low degrees of 
permeability, typically ranging from 0.001 – 0.1 m/s x 10-6. 

 

3.0 Development Proposals 

3.1 Development Masterplan 

3.1.1 Demolition of the existing building and erection of 9 no. dwellings, including associated 
parking and landscaping. 
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3.1.2 The proposed site plan is shown below in figure 2 and attached within Appendix D.  

Figure 2 - Proposed Site Plan 
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4.0 Surface Water Drainage 

4.1 Existing Surface Sewerage and Drainage Desktop Review 

4.1.1 Existing drainage has been identified within the site extents from the topographical survey. It 
is unclear whether these drainage networks serve foul water, surface water or a combination 
of the two. 
 

4.1.2 It is recommended that a CCTV survey and drainage connectivity survey are undertaken, to 
fully understand the routing and levels of the existing drainage network, as well as 
understanding the structural integrity of the network to assess suitability of re-use. 

 
4.1.3 A United Utilities Surface Water Public Sewer has been identified running adjacent to the site 

to the east, within the public footway. 
 
4.1.4 The sewer is recorded to be 225m diameter and vitrified clay. 

 
4.1.5 Existing public sewer asset maps obtained from United Utilities can be found in Appendix C. 

 
4.2 Lead Local Flood Authority Pre-Application Consultation. 
 

4.2.1 A pre-application consultation has not been undertaken at the time of writing this report.  
 
4.2.2 Reference has been made to the following guidance published and highlighted by Knowsley 

Council: 
 

• Knowsley Council Local Plan 2022-2025 

• Knowsley Council Residential Development SPD 2018 

• Knowsley Local Flood Risk Management Strategy 

• Knowsley Council Local Plan Core Strategy CS24 – Managing Flood Risk 

 

4.2.3 The requirements of the Lead Local Flood Authority are discussed within the following 
sections.  

 
4.3 United Utilities Pre-Development Enquiry 
 

4.3.1 A pre-development sewerage enquiry with United Utilities has been submitted to assess 
capacity of the existing combined public sewer and suitability to connect with the proposed 
surface water drainage from the development. 
 

4.3.2 United Utilities have responded to state “United Utilities will consider a connection to the 
225mm diameter public surface water sewer within Okell Drive located East of the proposed 
site at a pass forward flow to be agreed by the Lead Local Flood Authority. United Utilities 
request that any agreed rate does not exceed 5l/s”. 

 
4.3.3 United Utilities have also stated “In accordance with the hierarchy of drainage options within 

the National Planning Practice Guidance, both discharge to ground via infiltration and 
discharge to a waterbody should be discounted prior to consideration of discharging surface 
water to the public sewer system. Evidence should be provided to demonstrate how these 
have been discounted.” 

 
4.3.4 The rate of discharge is subject to review and confirmation by United Utilities & Knowsley 

MBC LLFA. It is expected that 1.2l/s would be deemed appropriate and a reduction from the 
current existing connection. 
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4.4 Existing Surface Water Assessment 
 
Modified Rationale Method 
 

4.4.1 The existing site land parcel is approximate 0.291 Ha in plan. 
 
4.4.2 Based on the Modified Rational Method, the existing site runoff rate can be calculated as 

follows: 
Q = 2.78 x A x i x Cv x Cr 

             
            Where: 
 
            Q = Flow Rate (l/s) 
 
            A = Impermeable Area (Ha) = 0.291 Ha estimated  
 
            i  =  Design Rainfall Intensity (mm/hr) = 50mm/hr  
 
            Cv & Cr = Run-off and Routing coefficient ~ 1.0 
 
            Therefore Q = circa 40.5 l/s 
 

Greenfield Runoff - QBar 
 
 

4.4.3 The existing 1 in 100-year runoff rate and the greenfield run off rate, QBar, has been 
calculated using Flow+ source control software. The 1 in 100-year surface water runoff 
equates to approximately 1.2 litres per second (l/s). 

 
4.4.4 QBar has been calculated as 1.2 l/s using the FEH methodology. 

 
4.4.5 The Flow+ calculations for QBar can be found in Appendix E. 

 
4.4.6 It is considered that the flow is restricted down to QBar, as 1.2l/s to hold and store the runoff 

onsite, before slowly discharging into the existing United Utilities Combined Public Sewer. This 
will help to alleviate flooding on the proposed development and also further downstream. 
 

4.4.7 Restricting the flow down to 1.2l/s will see the maximum runoff decreased by approximately 
97.5%. 

4.5 Climate Change Allowance 

4.5.1 With respect to future development, it is recommended that the surface water drainage 
design parameters should be assessed for sensitivity to climate change and to cater for an 
allowance of 45% increase in peak rainfall intensity within the surface water runoff. 
 

4.5.2 The Environment Agency published Flood Risk Assessment climate change allowances in 
February 2016. The latest update to this guidance was issued on the 27th May 2022. 

 
4.5.3 The site is located within the Lower Mersey Management Catchment peak rainfall 

allowances. 
 
The updated guidance states an assessment should be made for a 2070s epoch for development with a 
lifetime between 2061 and 2125. As this is a proposed residential development, it is suggested that the 
2070s epoch upper end allowance is used within the return period events, meaning that 45% climate change 
is to be applied. 
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Figure 3 - Catchment Peak Rainfall Allowance 

4.5.4 It is considered that it will be necessary to design the proposed below ground surface water 
drainage infrastructure to cater for the 100-year return period event + Climate Change 
allowance, and to contain this within the perimeter of the site in below ground 
infrastructure. This is to ensure that there is no increase in the rate of runoff discharged 
from the site due to topography and local site constraints. 

 
4.5.5 Where onsite flooding for the upper end allowance presents a significant flood hazard (for 

example, where depths and velocities of surface water runoff cause a significant danger to 
people), it will be necessary to take measures to protect people and property. This could 
include, for example, raising floor levels. As a minimum, there should be no significant 
flood hazard to people from onsite flooding for the upper end allowance. 

 
4.5.6 In this instance the buildings in the vicinity of the carriageway are constructed so the 

proposed below ground drainage should not increase flood risk to these buildings.  
 

4.6 Overland Flow Routes 

4.6.1 A topographic survey has been undertaken in August 2020 by Geospatial Engineering 
Services LTD and has identified levels to the West of the development as circa 25.60m, with 
levels to the East as circa 25.00m, creating a fall of circa 1 in 50 over circa 30m. 

 
4.6.2 The Northern and Southern boundaries of the development both have levels of circa 25.40m, 

with the levels raising towards the centre of the site. 
 
4.6.3 The Western boundary appears to be the high point of the site, consistently along the edge. 

 
4.6.4 The topographic survey drawing ref Site Survey 2008 can be found in Appendix B. 
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4.7 Return Period Design 

4.7.1 It is required that no part of the site should flood in a 30-year rainfall event, as such the 
proposed drainage systems should be designed to accommodate this event within any 
drainage or below ground storage system as a minimum.  

 
4.7.2 In addition to the above, it is a requirement that no part of a building, utility plant or 

neighbouring site should flood in a 100-year event plus a suitable allowance for climate 
change impacts on rainfall intensities.  

 
4.7.3 The proposed surface water drainage system should be designed to cater for the 100-year 

return period storm with a 45% sensitivity allowance for climate change impact.  
 
4.7.4 Surface water associated with the proposed development is to be managed within the site 

perimeter and is not permitted to be passed through the drainage systems in an uncontrolled 
manner. As such, a restriction on discharge rate will need to be incorporated. 

4.8 Allowances for ‘Urban Creep’ 

4.8.1 In addition to the allowances to be made for climate change and a 100-year return 
period rainfall event, it is required to make allowance for ‘Urban Creep’, the process 
where impermeable areas can be added to residential development due to extension 
of properties, construction of conservatories or Sun Lounges and patio areas. 

 
4.8.2 As this will be a residential development consisting of 9 dwellings, it is deemed 

appropriate to apply 10% urban creep to the design. 
 

4.9 SuDs Hierarchy 

4.9.1 The Water Framework Act and NPPF requires that for major developments, the 
management of runoff is required to be put in place, unless demonstrated to be 
inappropriate. Major developments described as; 10 or more plots; or equivalent non-
residential or mixed developments (as set out in Article 2(1) of the Town and Country 
Planning (Development Management Procedure) (England) Order 2010) sustainable 
drainage systems.  

 
4.9.2 If it is not possible to discharge via source control, then surface water should be 

controlled with the use of Sustainable Drainage Systems (SuDS) and considered 
using the following SuDS Hierarchy (Figure 4). 
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4.10 Surface Water Disposal Hierarchy 

4.10.1 The disposal of surface water should be considered in the following order of priority; 
 

1. Source control, infiltration into source, evapotranspiration,  
2. Discharge to a water course or the sea 
3. Discharge to a surface water sewer 
4. Discharge to a combined sewer. 

4.10.2 As mentioned previously in section 2.4,  no ground investigation that assesses the porosity 
of the sub strata has been made available. Based on the limited desktop information 
available, it is assumed that the degree of permeability of the soils will range from 0.001 – 
0.1 m/s x 10-6. 

4.10.3 As such, disposal of the surface water though infiltration techniques and into the ground via 
source control may be deemed unviable for the site. 

4.10.4 There are no records of a watercourse in the immediate vicinity of the site. 
 

4.10.5 EA main river maps show an ordinary watercourse situated within Halewood Triangle County 
park, located to the west and south of the proposed site approximately 110m away. 
 

4.10.6 It is currently unconfirmed whether a connection to the existing watercourse for surface 
water discharge is viable. 

 
4.10.7 There is an existing United Utilities Surface Water Public Sewer in the vicinity of the site, 

which runs adjacent to the site in Okell Drive. 
 

Figure 4 - Table of SuDS Hierarchy 
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4.10.8 Based on the above, priority 3 is deemed the most suitable approach for this residential 
development. Surface water will be collected, conveyed and attenuated onsite before 
discharge to the United Utilities Public Surface Water Sewer. 

 
4.10.9 This strategy is subject to review of the limited information available and is subject to 

acceptance by LLFA & relevant authorities at planning stage. 
 

4.11 Sustainable Drainage Provisions (SuDs) 

 
4.11.1 In accordance with Knowsley MBC Core Strategy CS24 and Knowsley MBC Planning 

Guidance (2018), developers should utilise SuDS on developments to manage surface 
water, in accordance with Building Regulations Part H and national legislation. 
 

4.11.2 The use of SuDS has been considered early in the design stage, to ensure that a suitable 
drainage system is developed. SuDS options may be updated or amended once detailed 
design is underway and further ground conditions and design information is available. 
 

4.11.3 Below is a summary of the typical SuDS measures, which may be suitable for installation 
within the car park development; 

 

• Permeable / Porous Paving 

• Filter Strip or Drain 

• Cellular attenuation Crates 

• Oversized Pipes 

• Rain Gardens 

• Green Roofs & Green Walls 

•  
 

4.11.4 These techniques are subject to the topography of the site as the storage provided by 
these techniques is practical when used in steep gradients. The depth of the existing 
drainage will also dictate the availability to utilise these techniques. 
 

4.11.5 The techniques listed above will be subject to confirmation on site prior to design / 
construction.  

 

Table 2: SuDS assessment overview 

Method Comment Suitability for the Development 

Green Roof & Green Wall Can be used on suitable low-rise 
buildings to provide retention, 
attenuation and treatment of 
rainwater.  Promotes evaporation 
and local biodiversity. 

Feasible  
Further investigations should be 
undertaken to assess the 
suitability of using green roofs / 
green walls on the development. 
 

Water Butts & Rainwater 
Harvesting 

Tanks placed at the base of 
rainwater down pipes to collect 
rainwater runoff from the roof 
areas. 

Feasible  
Subject to confirmation of 
positions of the rainwater pipes.  
Would require overflow runoff 
collection when tanks are full. 
No guarantee residents wouldn’t 
remove them. 
Further investigations should be 
undertaken to assess the viability 
of installing rainwater harvesting 
techniques. 
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Infiltration Reduces total run off volume 
from the development. 

Not Suitable 
Based on information provided, it 
is deemed that infiltration may be 
unviable.   

Permeable Surfacing (Infiltration) Reduces total run off volume 
from the development. 
Can be used to enhance water 
quality. 

Not Suitable 
Based on information provided, it 
is deemed that infiltration may be 
unviable.   

Permeable Surfacing (Standard) Can be used to enhance quality 
of runoff water. 
Sub-base provides ‘source’ 
storage and reduces the volume 
of storage downstream. 
The storage can be created 
within a granular fill subbases 
designed to depths to meet 
requirements. 

Suitable 
Pavement design needs to 
accommodate both the subbase 
and the vehicle overrun to 
minimise long term settlement 
concerns. 

Landscaping, Tree Pits Can be used to enhance quality 
of runoff water. 
Provides ‘source’ storage and 
reduces the volume of storage 
downstream. 
Natural source of ‘Water 
Extraction’ from tree roots. 

Suitable 
Sufficient space to locate. 
Able to be tailored in size to suit 
storage requirements. 
Not ideal as sole means of 
storage. 
 

Swales, basins and ponds Provides areas for above ground 
storage. 
Swales also improve water 
quality through filtration. 

Not Suitable 
Not part of architectural 
proposals. 
Safety concerns (of young 
children) of the development and 
risk of drowning.  Liabilities and 
Insurances involved for the client 
would make this prohibitive. 
Limited space to implement 

Geocellular Storage/ Crates/  Suitable for sites with insufficient 
space for basins, etc. 
Suitable for sited where 
topography prevents use of open 
basins, etc. 
Suitable for areas where 
excessive vehicle overrun is 
likely. 

Suitable 
Sufficient space to locate. 
Able to be tailored in size to suit 
storage requirements. 
Can accommodate vehicle 
overrun. 
Suitable in car parks. 

Large Diameter Pipes & 
Chambers, Tanks 

Suitable for sites with insufficient 
space for basins, etc. 
High Void Ratio for effective 
storage provisions – assists 
future maintenance regimes. 

Suitable 
Sufficient space to locate. 
Able to be tailored in size to suit 
storage requirements. 
 

 
Pollution 

4.11.6 The development does not contain 50 spaces or an area for parking greater than 800m2 
therefore a petrol separator is not required. 
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4.12 Proposed Sustainable Drainage Option – Proposed Attenuation and Discharge to Sewer. 

4.12.1 Based on the limited information currently made available, the proposed strategy is to 
collect, convey and attenuate the surface water runoff before discharging into the United 
Utilities Surface Water Public Sewer.  

 
4.12.2 The proposed redevelopment will create an area of reduced impermeable area. The 

hardstanding is to be installed with a crossfall towards the proposed carriageway, where 
the water can be collected by gullies and fed into the system.  
 

4.12.3 The proposed parking bays have an opportunity to be tanked or infiltration (Type A, B or 
C) permeable paving to allow collection of the runoff into the system, whilst cleansing and 
providing a low amount of storage. 

 
4.12.4 There is an opportunity to collect and store the runoff in cellular attenuation / infiltration 

crates, which will cleanse the water and provide additional storage to the permeable 
paving. The two systems can be utilised together as the crates can be installed 
underneath the permeable paving. 

 
4.12.5 There is an opportunity to utilise oversized pipes in the scheme to attenuation flows, 

before discharging to the existing public sewer downstream. 
 
4.12.6 On plot drainage sustainable techniques such as rain water harvesting, rain gardens and 

treepits can all be considered viable within these areas.  
 
4.12.7 Rainwater harvesting can be a way to help reduce the surface water runoff developed by 

residential impermable areas, providing a means of storing, treating (if recommended) 
and from this a supply of water to help reduce the water demand for the properties. 

 
4.12.8 Green Roofs and Green Walls can reduce the surface water runoff and also provide 

visual benefits, ecological value and enhanced building performances. Further 
investigations should be undertaken to appriase the viability of utilising green roofs on 
this scheme. 

 
4.12.9 The rates of discharge and point(s) of connection are subject to acceptance and 

confirmation by Knowsley MBC and United Utilities.   
 

4.12.10 Runoff rates and volumes will be further restricted by flow controls that are 
incorporated to control runoff prior to discharge to the existing United Utilities 
Public Sewer to prevent flooding occurring. 

 
4.12.11 Based on the existing levels and invert levels of the surface water sewer, it may 

be unlikely to make a connection via gravity. Further investigations should be 
undertaken in detailed design to confirm the requirement for a pump. 

 
4.12.12 A concept surface water drainage arrangement has been developed. This is subject to 

Knowsley MBC and Lead Local Flood Authority acceptance and approval by relevant 
authorities at planning submission and detailed design stages. This strategy drawing can 
be found in Appendix F. 

4.13 Proposed Surface Water Discharge Rates 

4.13.1 It is proposed that surface water from the site will be limited to 1.2/s, before 
discharge into the existing United Utilities Public Sewer, subject to agreement from 
United Utilities and Knowsley MBC. 

 
4.13.2 Given that the existing surface water runoff rate based on the Modified Rationale 

method is significantly higher (see section 4.4) it is proposed that 1.2 l/s is approved 
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for the redevelopment of the site as this will provide significant betterment and 
reduced risk of flooding on and offsite.    
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5.0 Foul Water Drainage 

5.1 Existing Combined Sewerage and Drainage 

 
5.1.1 Existing drainage has been identified within the site extents from the topographical survey. It 

is unclear whether these drainage networks serve foul water, surface water or a combination 
of the two. 
 

5.1.2 It is recommended that a CCTV survey and drainage connectivity survey are undertaken, to 
fully understand the routing and levels of the existing drainage network, as well as 
understanding the structural integrity of the network to assess suitability of re-use. 

 
5.1.3 A United Utilities Foul Water / Combined Public Sewer has been identified in Harrier Drive. 
 
5.1.4 The sewer is recorded as 150mm diameter and vitrified clay. 
  
5.1.5 Existing sewer asset maps obtained from United Utilities can be found in Appendix C. 

 

5.2 United Utilities Pre-development Enquiry 

5.2.1 A pre-development sewerage enquiry with United Utilities has been submitted to assess 
capacity of the existing combined public sewer and suitability to connect with the proposed 
foul water drainage from the development. 
 

5.2.2 A response from United Utilities has been received, stating “Foul flow from this site will be 
allowed to drain into the public foul water/combined sewer system.  
Our preferred point of discharge would be to the 150mm diameter public foul water sewer 
within Harrier Drive located to the East of your proposed development at an unrestricted 
rate”. 

 

5.3 Proposed Foul Water Strategy 

5.3.1 The proposed strategy is to have one foul network for the proposed drainage onsite. 
 

5.3.2 The foul water drainage network is proposed below ground, which will collect all foul flows 
from the proposed swellings. These flows will then continue downstream and connect to the 
existing drainage infrastructure that connects and discharges to the existing United Utilities 
combined public sewer. 

 
5.3.3 Based on the existing levels and invert levels of the foul water / combined sewer, it may be 

unlikely to make a connection via gravity. Further investigations should be undertaken in 
detailed design to confirm the requirement for a pump. 

 
5.3.4 The above strategy will be subject to agreement and approval from Knowsley MBC and  

United Utilities and will be subject to Section 106 agreement for permission to connect and 
communicate flows with the public sewerage network or S104 agreement to give adoption to 
UU. 

 
5.3.5 A concept foul water drainage arrangement has been developed. This is subject to Knowsley 

MBC acceptance and approval at planning submission, agreement from relevant authorities 
and detailed design stages. This strategy drawing can be found in Appendix F. 
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6.0 Maintenance & Construction 

6.1 Maintenance Considerations 

 
6.1.1 This section is intended to give an overview of the operation and maintenance for the 

drainage features included with the drainage strategy and in relation to typical details. 
 

6.1.2 Where proprietary products are specified, the manufacturer’s instructions and 
recommendations should be followed in priority to this document unless specifically noted 
otherwise due to project constraints. 

 
6.1.3 The surface water network has been designed to accommodate the 1 in 100-year storm 

rainfall event plus an allowance for 45% climate change particular to the requirements of the 
development. 

 
6.1.4 As the flows are generally being attenuated on site, there will be a period after storm events 

where the network is still partially or fully surcharged and is draining down.  
 
6.1.5 Where this surcharging is still present after 48hrs appropriate action should be taken. 
 
6.1.6 A suitable maintenance strategy should be adopted to ensure the drainage network is 

cleaned regularly and the routine maintenance and cleansing regime should be documented. 
 
6.1.7 It is advisable that above ground signage is installed detailing size and depth of any below 

ground structures to make any future works manageable. 
 
6.1.8 It is assumed that the maintenance of the drainage network will be the responsibility of a 

third party facilities management team, appointed by the developer, or by the adopting 
authority United Utilities, subject to agreement. 

 
6.1.9 A copy of the final construction drainage layout should be provided in the final Operations 

and Maintenance Manual. 
 
6.1.10 It is recommended that the drainage system is inspected as a minimum twice a year, with 

the system also being inspected after any major storm event. 
 
6.1.11 Significant sediment deposition is likely in areas used for storage, so a post clean-up 

operation may be required including the removal of litter, vegetation, sewerage debris and 
larger objects. 

 
6.1.12 Long-term management practices include monthly sweeping of external paved areas. The 

sweeping program will remove sand and contaminants directly from paved surfaces before 
they become mobilised during storm events and transported to the drainage system. 

 
6.1.13 During the winter months, drainage features such as gullies and channels should be cleared 

of ice, snow, debris or litter. 
 
6.1.14 Sediment/material removal should be undertaken in consultation with the environmental 

regulator to confirm appropriate protocols; especially where run-off is taken from potentially 
contaminated areas such as the filter drains and the upstream/downstream chambers. 

 
6.1.15 Pumping should only be used to facilitate drainage for those parts of the site where it is not 

reasonably practicable to drain water by gravity. 
 
6.1.16 An outline regular and remedial maintenance strategy table is shown below; 
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Regular Maintenance Schedule 

Weekly Visual inspection to check gullies are free 
flowing and not blocked.  Removal of litter and 
other materials left on development that could 
find a pathway into the drainage network.  Silt 
removed as necessary and branches of 
drainage flushed. 

Monthly As Weekly plus landscaped areas to be cut and 
maintained with clippings collected and 
removed.  Lifting of manhole covers to check 
they are free flowing and not blocked.  Silt 
removed as necessary and system flushed as 
necessary. 

Quarterly Full inspection of systems to identify and remove 
silt and debris including inlet and outlet pipes.  
Remove sediment/ flush as necessary.   

Annually Full inspection of systems to identify and remove 
silt and debris including inlet and outlet pipes.  
Remove sediment/ flush as necessary.  Issue 
report to file for record keeping. 

Other If surcharge remains after 48 hours of a storm 
event, undertake inspection of components to 
ensure water can drain freely and make good if 
required.  CCTV and high pressure flushing to 
remove sediment build up – every 5 years or as 
required.  

Remedial Maintenance Schedule 

Tasks in advance of a significant storm Inspections may be required to ensure the 
system is clear of blockages and continues to 
operate effectively.  Sandbags at door 
thresholds. 

Inspection following a significant storm Inspect system in full, remove/ repair blockages, 
sediment etc. Flush system 

Likely tasks following a significant storm  Removal of debris/ sediment. 

Table 3: Outline Maintenance Overview 
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7.0 Conclusions & Recommendations 

7.1.1 This report details the sustainable foul and surface drainage strategy for the proposed 
development along Okell Drive at the former Dales Country Club. 
 

7.1.2 The site is considered brownfield. 
 
7.1.3 It is recommend that the rate of runoff for the site is restricted to QBar, which has been 

calculated as 1.2 l/s using the FEH method. This is subject to agreement with Knowsley 
MBC LLFA. 

 
7.1.4 Following review of topographical survey, geo-environmental desktop and limited information 

which is available, it is considered that the potential for source control via infiltration or 
discharging to an existing watercourse may be unviable, so using the surface water disposal 
hierarchy, it is deemed that discharge to an existing surface water sewer network is the next 
priority. 

 
7.1.5 The sustainable drainage solution will make provision for 30 year and 100-year return period 

events, incorporating climate change allowance for increases in rainfall intensity at factor of 
45%. 

 
7.1.6 ‘Urban Creep’ allowance is to be incorporated into the proposed design with an allowance of 

10%. 
 
7.1.7 Existing United Utilities public sewerage networks are to be modelled to identify if the 

existing sewerage network needs to be extended and/or improved to facilitate the proposed 
development. This is subject to discussions with United Utilities to further understand their 
requirements and the viability of a new connection onto the existing public sewer network.  

 
7.1.8 Proposed foul water drainage networks are envisaged to consist of gravity and pumped 

sewerage infrastructure.  
 
7.1.9 Masterplaning for the development, to aid viability appraisal, has confirmed that the spatial 

arrangements for the proposed sustainable drainage infrastructure can be accommodated.   
 
7.1.10 The strategies identified within this report are concept and are intended to inform and assist 

with the future detailed design of the development of the land parcel.  
 
7.1.11 It is concluded that the proposed development can provide sustainable drainage 

infrastructure in accordance with the best practise guidance.   
 
7.1.12 The above is subject to further investigations, acceptance from Knowsley MBC LLFA, 

acceptance by relevant authorities at planning and detailed design. 
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Appendix A – Site Location Plan 
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Appendix B – Topographical Survey 
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Appendix C – United Utilities Sewer Asset Maps 



 
The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

 
Crown copyright and database rights 2023 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

 
 

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7809 FO 100 PVC 15.92591
8809 33.84 FO 31.07 225 VC 43.56604 1 in 189
2909 FO 100 VC 17.32809
2805 24.67 SW 22.63 375 CO 52.47857 1 in 71
2905 24.37 SW 22.65 225 VC 68.7968 1 in 61
8003 31.99 FO 29.53 225 VC 53.22596 1 in 43
0308 FO 150 VC 9.525293
0204 22.95 FO 19.85 150 VC 39.33244 1 in 86
2107 20.35 FO 0 150 VC 41.91115
0307 20.89 FO 19.11 150 VC 14.31782 1 in 84
7843 SW 150 VC 7.678615
1407 20.91 SW 18.05 450 CO 46.84015 1 in 106
2717 FO 225 VC 51.3784
3102 19.68 SW 18.2 150 VC 49.01955 1 in 53
7842 SW 100 VC 4.670144
2305 19.05 FO 17.3 225 VC 24.39901 1 in 174
1316 FO 100 VC 14.62777
9307 SW 0 150 VC 54.56189
3409 FO 150 VC 4.518514
0325 FO 150 VC 11.61494
7202 28.39 FO 26.53 225 VC 64.34114
2304 19.16 FO 17.22 150 VC 26.48705 1 in 204
1304 20.26 SW 18.81 225 VC 34 1 in 97
2005 22.42 SW 20.82 225 VC 54.92923 1 in 47
7835 FO 100 VC 2.370725
2318 18.97 SW 17.68 225 VC 22.41064 1 in 149
2209 20.93 FO 19.39 225 VC 28.91883 1 in 181
7304 29.07 SW 24.93 825 CO 78.39005 1 in 490
8911 FO 150 VC 10.85412
2413 18.79 SW 16.83 375 CO 16.92283 1 in 338
1105 23.19 FO 21.21 150 VC 22.66236 1 in 73
3906 22.63 SW 21.12 300 CO 39.35734 1 in 131
3231 SW 100 VC 6.455594
2213 FO 100 VC 8.430954
3905 22.8 SW 21.25 300 CO 15.23155 1 in 127
7924 FO 100 VC 5.413867
1319 SW 100 VC 12.57967
3409 FO 150 VC 9.442257
0101 24.93 SW 22.96 300 CO 43.56604 1 in 207
0302 22.89 SW 20.79 375 CO 76.96753 1 in 50
7906 33.76 SW 31.4 525 CO 99.74467 1 in 169
1202 23.06 SW 20.25 300 VC 17.56862 1 in 117
2407 18.82 FO 16.97 225 VC 18.8016 1 in 157
0210 FO 100 VC 4.066384
1210 21.27 FO 19.12 150 VC 23.27505 1 in 155
1008 CO 0 PVC 8.493012
8804 32.86 SW 30.81 300 CO 6.324555 1 in 49
3908 22.35 SW 20.81 300 CO 46.64761 1 in 75
1203 22.89 FO 20.14 150 VC 24.51008 1 in 136
0402 21.42 SW 17.58 450 CO 78.26238 1 in 261
1308 20.76 FO 19.24 150 VC 21.0238 1 in 117
1301 21 SW 18.25 450 CO 16.03122 1 in 84
2416 FO 100 PVC 13.24003
0306 FO 0 225 VC 23.32428
9308 FO 0 225 VC 34.9285
8903 32.19 FO 30.03 225 VC 38.01316 1 in 81
2003 22.48 FO 20.58 150 VC 55.14819 1 in 47
3313 18.78 SW 17.84 225 VC 29.02864 1 in 94
2002 23.15 FO 21.34 150 VC 38.59563 1 in 55
2301 19.22 SW 16.48 750 CO 12.45763 1 in 623
0304 SW 0 450 CO 25.23886
2212 20.91 SW 18.58 450 CO 31.70216 1 in 86
8017 FO 150 VC 5.1301
1318 SW 100 VC 9.44655
8102 28.39 FO 26.47 225 VC 89.09268
1117 FO 100 VC 6.821737
1205 21.88 FO 20.5 150 VC 49.62638 1 in 146
3806 23.91 SW 20.04 750 CO 72.01389 1 in 41
1001 25.36 SW 23.65 225 VC 79.07591 1 in 126
2911 FO 100 VC 34.64495
8805 33.9 SW 32.03 225 VC 67 1 in 60
7905 33.8 FO 30.82 225 VC 102.8866 1 in 129
3411 FO 150 VC 2.278072
8020 FO 150 VC 11.46549
8101 28.53 SW 26.9 450 CO 89.82561
8802 32.55 SW 30.52 300 VC 63 1 in 54
8814 FO 225 VC 11.08787
0206 23.7 SW 22.16 150 VC 21.99932 1 in 24
2432 SW 100 PVC 10.80557
3212 19.23 FO 17.49 150 VC 12.19544
1317 FO 100 VC 7.716992
2108 21.26 SW 19.5 300 VC 46.22634 1 in 56
2001 23.45 SW 21.93 225 VC 31.257 1 in 68
1306 20.73 FO 0 150 VC 67.72001
2408 18.79 FO 17.14 225 VC 19.13097 1 in 120
2801 23.57 SW 21.93 225 VC 45.35416 1 in 69
8201 FO 0 375 CO 89.14617
8001 30.88 SW 27.52 450 CO 87.46428 1 in 143
7821 FO 100 PVC 13.83692
8906 30.85 SW 28.67 375 CO 35.90265 1 in 92
0203 SW 0 150 VC 5.385165
0104 23.55 FO 21.75 150 VC 34.87036 1 in 54
1110 23.34 FO 21.47 150 VC 21.01536 1 in 81
2109 20.35 SW 18.66 300 VC 40.57288 1 in 507
1106 23.19 SW 21.74 225 VC 21.59152 1 in 43
0310 22.37 FO 20.5 150 VC 53.03823 1 in 143
2317 19.28 SW 18.02 150 VC 26.01104 1 in 81
8932 FO 100 VC 44.54594
9309 FO 0 225 VC 34.20526
1307 20.6 FO 19.06 150 VC 18.97367 1 in 172
2303 18.97 FO 17.43 150 VC 20.29234 1 in 107
3246 FO 100 VC 4.546453
2215 FO 100 VC 3.831021
0316 FO 100 VC 4.758585
1208 21.69 SW 19.59 375 VC 38.95586 1 in 205
9902 CO 150 VC 6.670391
1301 FO 100 VC 7.450418
0215 FO 150 PE 1.312882
2804 24.23 SW 21.88 375 CO 43.10452 1 in 54
1004 24.76 FO 22.98 150 VC 27.07331 1 in 30
3202 18.93 FO 17.1 150 VC 55.95874 1 in 160
3809 23.83 FO 22.03 225 VC 29.68164 1 in 114
0216 FO 100 VC 4.740659
1111 23.59 SW 22.1 225 VC 26.06852 1 in 118
1201 23.06 FO 19.93 150 VC 17.58492 1 in 352
3203 18.92 SW 17.18 300 CO 58.25601 1 in 72
2205 20.74 FO 19.04 225 VC 17.54416 1 in 125
2416 FO 100 PVC 8.162063
2902 23.04 FO 21.16 225 VC 53.74012 1 in 85
0205 22.88 SW 20.08 300 VC 40.60717 1 in 92
7003 32.59 SW 30.64 225 VC 24.16609
2313 19.54 SW 16.53 750 CO 24.10946 1 in 804
8907 31.68 FO 28.69 225 VC 78 1 in 104
0201 SW 0 300 VC 21.09502
7840 FO 100 VC 30.98451
1303 20.76 SW 18.56 225 VC 23.19483 1 in 258
1309 20.37 FO 19.27 150 VC 20.59126 1 in 108
0323 FO 100 VC 4.506666
9201 SW 0 375 CO 39.81206
8937 FO 150 VC 9.97824
3814 23.38 SW 21.08 375 CO 39.44617 1 in 54
1310 21.32 SW 0 600 CO 78.65634
2104 22.66 SW 21.14 150 VC 23.81035 1 in 40
3308 18.38 SW 16.81 225 VC 22.12211 1 in 116
1112 23.64 FO 21.87 150 VC 25.59558 1 in 64
2414 18.83 SW 16.77 375 CO 26.01426 1 in 200
1204 22.86 SW 20.39 300 VC 23.75747 1 in 183
2201 20.55 FO 18.67 225 VC 40.67543
2803 24.42 SW 20.25 750 CO 29.01724 1 in 181
3303 18.34 FO 16.38 150 VC 23.27612 1 in 155
7823 FO 100 PVC 20.72825
2901 23.17 SW 21.43 225 VC 36.79674
9801 32.57 SW 31.1 150 VC 14.47932 1 in 145
2214 FO 100 VC 8.501024
8902 32.63 FO 30.17 225 VC 17.11724 1 in 132
8010 30.46 SW 28.24 375 CO 21.93171 1 in 274
2210 19.73 FO 18.3 150 VC 27.12185 1 in 23
8801 32.64 FO 29.97 225 VC 60.00833 1 in 47
2806 SW 750 CO 49.8921
9302 SW 0 450 CO 37.36308
0312 22.44 SW 20.95 225 VC 22.34134 1 in 149
1102 22.26 FO 20.38 150 VC 42.23099 1 in 57
1108 23.8 SW 22.35 150 VC 24.38933 1 in 40
1209 21.31 SW 19.35 375 VC 22.54502 1 in 125
3805 23.51 FO 19.78 225 VC 63.13478 1 in 162
2314 19.86 SW 16.74 600 CO 28.0406 1 in 467
9420 FO 100 VC 3.258149
2105 22.66 FO 21.23 150 VC 26.40897 1 in 31
2206 20.73 SW 17.97 600 CO 16.03942 1 in 123
1903 FO 100 VC 20.63877
9304 SW 0 225 VC 26.41969
7004 32.73 FO 30.17 225 VC 32.20248 1 in 53
2103 21.5 SW 19.93 300 VC 31.26131 1 in 23
0212 FO 150 VC 4.031767
8006 30.75 FO 27.49 225 VC 35.34119 1 in 136
1109 23.37 SW 21.88 225 VC 20.2275 1 in 144
8916 FO 150 VC 12.06125
8803 32.91 FO 30.19 225 VC 12.52996 1 in 60
3902 22.79 FO 20.48 225 VC 13.60147 1 in 45
2311 20.65 SW 0 900 CO 13.74709
8807 34.41 FO 31.7 225 VC 83 1 in 55
8002 30.86 FO 27.22 225 VC 87.0919 1 in 118
2904 22.97 SW 21.48 300 VC 12.72792 1 in 116
8905 30.93 FO 27.88 225 VC 28.63564 1 in 260
3101 19.68 FO 17.91 150 VC 48.17714 1 in 50
1101 22.24 SW 20.54 225 VC 38.56982 1 in 63
1409 20.19 SW 16.38 750 CO 25.6125 1 in 41
2102 21.45 FO 19.64 225 VC 28.61826 1 in 114
2007 FO 100 VC 7.352529
0103 23.55 SW 22.15 225 VC 34.22948 1 in 19
1902 FO 100 VC 13.15485
8947 FO 150 VC 9.166873
8007 30.34 SW 28.15 375 CO 19.92486 1 in 83
2106 21.18 FO 19.34 150 VC 44.04025 1 in 55
1312 FO 100 PP 5.43651
2306 19.23 FO 17.35 225 VC 9.522745 1 in 238
2316 19.12 SW 17.52 225 VC 30.24555 1 in 95
1207 21.69 FO 19.34 150 VC 38.06073 1 in 224
3312 18.84 FO 17.58 150 VC 28.77277 1 in 85
8806 34.94 FO 32.18 225 VC 36 1 in 77
0317 FO 150 PP 14.20214
8901 32.66 SW 30.63 225 VC 13.15295 1 in 101
3215 CO 100 VC 8.709846
0208 22.79 SW 20.38 300 VC 42.10574 1 in 150
1311 21.2 FO 225 VC 58.07571
2903 23.95 SW 22.35 225 VC 36.71512 1 in 90
8808 34.22 FO 31.36 225 VC 18 1 in 78
3233 FO 100 VC 9.704744
3234 FO 100 VC 9.138813
0301 21.01 SW 0 225 CO 24.35159
3820 FO 150 VC 8.836148

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
2202 20.61 SW 17.65 600 CO 44.59077 1 in 60
2308 FO 0 225 VC 42.12224
2802 24.37 FO 20.12 225 VC 45.17743 1 in 137
3410 FO 150 VC 15.89618
0313 22.85 SW 21.39 150 VC 18.48854 1 in 43
0209 FO 100 VC 19.62337
7836 FO 150 VC 12.91452
2302 19.19 FO 17.75 150 VC 25.2079 1 in 87
8009 30.56 FO 27.75 225 VC 24.59675 1 in 112
2412 18.69 SW 17.09 300 VC 14.28873 1 in 84
9408 SW 0 450 CO 28.17801
3248 FO 150 VC 28.24997
2312 19 SW 16.45 750 CO 24.21981
2207 20.7 FO 19.23 225 VC 17.07936 1 in 90
0207 22.78 FO 20.08 150 VC 42.75791 1 in 204
0309 22.43 FO 20.71 150 VC 19.14521 1 in 160
0311 22.32 SW 20.77 225 VC 56.19115 1 in 170
3909 22.68 SW 21.25 225 VC 22.2036 1 in 56
7834 FO 150 VC 1.212559
2320 CO 150 PVC 7.860027
7303 29.44 FO 25.4 375 CO 77.52419 1 in 775
2203 20.78 FO 19.9 225 VC 16.04751 1 in 13
2708 55.94 SW 50.59 750 CO 13.24268
2008 FO 100 VC 23.98401
0202 24.49 SW 22.48 300 VC 64.49806
2310 FO 0 225 VC 21.58718
2914 FO 100 VC 10.20508
3914 FO 150 VC 17.22376
2204 20.78 SW 17.84 600 CO 15.05386 1 in 79
0213 FO 150 VC 7.846908
8915 SW 150 VC 3.04134
1206 21.77 SW 20.77 225 VC 52.00957 1 in 179
3903 22.66 FO 20.16 225 VC 43.82921 1 in 157
1002 23.96 FO 22.42 150 VC 35.84069 1 in 65
1007 23.89 SW 22.35 225 VC 35.34243 1 in 47
9203 SW 0 375 CO 34.4093
1412 SW 0 750 CO 20.38881
8026 FO 150 VC 10.47468
9305 SW 0 225 VC 17
9306 SW 0 150 VC 38.94868
8904 32.24 SW 30.49 225 VC 40.24922
3201 19.04 SW 17.55 225 CO 26.41828 1 in 71
2406 18.69 FO 16.84 225 VC 36.14979 1 in 134
8946 FO 150 VC 7.434777
9301 25.1 SW 21.45 375 CO 52.80151 1 in 87
1901 25.45 SW 23.6 225 VC 28.17801 1 in 48
2307 19.51 FO 17.54 225 VC 23.11651 1 in 136
3247 FO 100 VC 3.544298
9202 SW 0 375 CO 17.20465
0305 FO 0 225 VC 47.75982
2208 20.69 SW 18.21 600 CO 15.62388 1 in 65
2211 19.63 SW 17.65 150 CO 23.41882 1 in 50
8202 SW 0 825 CO 83.0812
2906 25.02 SW 22.99 300 VC 58.82177 1 in 168
1107 23.85 FO 21.82 150 VC 24.36889 1 in 40
0324 FO 100 VC 10.23666
3214 CO 100 VC 11.11502
1302 20.58 SW 18.43 225 VC 27.51363 1 in 212
7026 FO 150 VC 3.984037
8004 30.71 SW 27.85 450 CO 31.76476 1 in 99
8908 31.69 SW 29.34 375 CO 78.00641 1 in 118
1103 22.82 FO 20.9 150 VC 27.04059 1 in 52
7837 FO 100 VC 2.093888
0315 FO 100 VC 17.0191
2309 20.79 FO 17.98 225 VC 5.219281
7829 FO 150 PP 21.00995
7801 34.86 SW 32.55 525 CO 90.00555 1 in 85
9303 SW 0 225 VC 21.9545
3810 23.89 SW 22.41 225 VC 26.07681 1 in 75
9311 SW 0 939 CO 66.37017
1006 SW 22.98 150 VC 27.44623 1 in 49
2004 23.18 SW 21.59 225 VC 40.86466 1 in 55
1010 CO 0 PVC 9.947986
2315 20.2 SW 16.8 600 CO 25.94866 1 in 432
1005 23.84 FO 22.09 150 VC 35.8992 1 in 50
2910 FO 100 VC 14.21831
3249 FO 100 VC 6.459537
7907 33.91 SW 31.48 525 CO 34.71311 1 in 579
0326 FO 100 VC 11.3694
1104 22.78 SW 21.24 225 VC 28.48095 1 in 41
1003 23.97 SW 22.35 225 VC 38.32944 1 in 153
0303 SW 0 450 CO 48.70318
3250 FO 100 VC 6.036116
8008 30.44 FO 27.52 225 VC 8.944272 1 in 894
2912 FO 100 VC 15.02211
8005 32.05 SW 29.6 225 VC 53.66565 1 in 78
2325 FO 100 PVC 5.098953
2716 FO 100 VC 12.92723
9421 FO 100 VC 12.32859
3314 FO 100 VC 9.011103
3823 FO 100 VC 22.70981
1013 FO 100 VC 10.33923
7023 FO 100 PVC 5.647497
7021 FO 100 PVC 6.835519
8027 FO 100 PVC 4.097188
2323 FO 100 PVC 15.58282
1115 FO 100 VC 13.88939
2438 SW 100 PP 4.962729
7024 FO 100 PVC 5.363945
7018 FO 100 PVC 5.179005
3315 SW 100 VC 10.13203
2713 FO 100 VC 13.64364
1413 FO 100 PSC 5.248903
1215 FO 100 VC 2.467
7029 FO 150 VC 17.56525
2009 FO 100 VC 2.658585
7105 CO 100 UN 34.34383 1 in
3301 FO 100 VC 10.25707
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Appendix D – Development Masterplan 
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Appendix E – Greenfield QBar Runoff & Outline Calculations 
  



 



Clancy Consulting Page 1
Old Hall Chambers 30yr Capacity
31 Old Hall Street Okell Drive, Knowsley
Liverpool  L3 9SY Merseyside
Date 23/10/2023 Designed by CAM
File 30yr FSR Oversize Pipe.SRCX Checked by MLC
Micro Drainage Source Control 2020.1

Summary of Results for 30 year Return Period

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 22.955 0.755 1.5 21.9 O K
30 min Summer 23.108 0.908 1.5 27.7 O K
60 min Summer 23.239 1.039 1.6 32.6 O K
120 min Summer 23.315 1.115 1.7 35.3 O K
180 min Summer 23.307 1.107 1.7 35.0 O K
240 min Summer 23.283 1.083 1.7 34.2 O K
360 min Summer 23.236 1.036 1.6 32.5 O K
480 min Summer 23.195 0.995 1.6 31.0 O K
600 min Summer 23.157 0.957 1.6 29.6 O K
720 min Summer 23.119 0.919 1.6 28.2 O K
960 min Summer 23.048 0.848 1.5 25.4 O K
1440 min Summer 22.917 0.717 1.5 20.4 O K
2160 min Summer 22.715 0.515 1.5 12.8 O K
2880 min Summer 22.529 0.329 1.5 6.6 O K
4320 min Summer 22.349 0.149 1.4 1.8 O K
5760 min Summer 22.284 0.084 1.2 0.6 O K
7200 min Summer 22.268 0.068 1.0 0.4 O K
8640 min Summer 22.259 0.059 0.9 0.3 O K
10080 min Summer 22.253 0.053 0.8 0.2 O K

15 min Winter 23.028 0.828 1.5 24.7 O K
30 min Winter 23.206 1.006 1.6 31.4 O K
60 min Winter 23.371 1.171 1.7 37.2 O K
120 min Winter 23.489 1.289 1.8 40.8 O K
180 min Winter 23.498 1.298 1.8 41.1 O K
240 min Winter 23.464 1.264 1.8 40.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 76.035 0.0 23.5 22
30 min Summer 49.499 0.0 30.6 36
60 min Summer 30.811 0.0 38.1 64
120 min Summer 18.615 0.0 46.1 122
180 min Summer 13.715 0.0 50.9 170
240 min Summer 10.995 0.0 54.4 200
360 min Summer 8.034 0.0 59.7 264
480 min Summer 6.428 0.0 63.6 332
600 min Summer 5.404 0.0 66.9 402
720 min Summer 4.687 0.0 69.6 470
960 min Summer 3.743 0.0 74.1 608
1440 min Summer 2.723 0.0 80.9 880
2160 min Summer 1.979 0.0 88.2 1264
2880 min Summer 1.577 0.0 93.6 1564
4320 min Summer 1.143 0.0 101.9 2212
5760 min Summer 0.910 0.0 108.1 2936
7200 min Summer 0.762 0.0 113.1 3640
8640 min Summer 0.659 0.0 117.4 4336
10080 min Summer 0.583 0.0 121.1 5120

15 min Winter 76.035 0.0 26.3 22
30 min Winter 49.499 0.0 34.3 36
60 min Winter 30.811 0.0 42.7 64
120 min Winter 18.615 0.0 51.6 120
180 min Winter 13.715 0.0 57.0 174
240 min Winter 10.995 0.0 61.0 224
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Micro Drainage Source Control 2020.1

Summary of Results for 30 year Return Period

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

360 min Winter 23.394 1.194 1.7 37.9 O K
480 min Winter 23.331 1.131 1.7 35.8 O K
600 min Winter 23.270 1.070 1.7 33.7 O K
720 min Winter 23.212 1.012 1.6 31.6 O K
960 min Winter 23.102 0.902 1.5 27.5 O K
1440 min Winter 22.903 0.703 1.5 19.9 O K
2160 min Winter 22.558 0.358 1.5 7.5 O K
2880 min Winter 22.366 0.166 1.5 2.1 O K
4320 min Winter 22.275 0.075 1.1 0.5 O K
5760 min Winter 22.259 0.059 0.9 0.3 O K
7200 min Winter 22.250 0.050 0.7 0.2 O K
8640 min Winter 22.245 0.045 0.6 0.2 O K
10080 min Winter 22.242 0.042 0.6 0.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

360 min Winter 8.034 0.0 66.8 280
480 min Winter 6.428 0.0 71.3 358
600 min Winter 5.404 0.0 74.9 434
720 min Winter 4.687 0.0 78.0 510
960 min Winter 3.743 0.0 83.0 658
1440 min Winter 2.723 0.0 90.6 942
2160 min Winter 1.979 0.0 98.7 1276
2880 min Winter 1.577 0.0 104.9 1536
4320 min Winter 1.143 0.0 114.1 2152
5760 min Winter 0.910 0.0 121.1 2888
7200 min Winter 0.762 0.0 126.7 3632
8640 min Winter 0.659 0.0 131.5 4336
10080 min Winter 0.583 0.0 135.6 5128
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.165

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.083 4 8 0.082
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Date 23/10/2023 Designed by CAM
File 30yr FSR Oversize Pipe.SRCX Checked by MLC
Micro Drainage Source Control 2020.1

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 25.300

Pipe Structure

Diameter (m) 1.500 Slope (1:X) 400.000 Length (m) 25.000 Invert Level (m) 22.200

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0060-2000-1600-2000
Design Head (m) 1.600

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

Application Surface
Sump Available Yes
Diameter (mm) 60

Invert Level (m) 22.200
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.600 2.0 Kick-Flo® 0.536 1.2
Flush-Flo™ 0.263 1.5 Mean Flow over Head Range - 1.5

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) Depth (m) Flow (l/s)

0.100 1.3 0.800 1.5 2.000 2.2 4.000 3.0 7.000 4.0
0.200 1.5 1.000 1.6 2.200 2.3 4.500 3.2 7.500 4.1
0.300 1.5 1.200 1.8 2.400 2.4 5.000 3.4 8.000 4.2
0.400 1.5 1.400 1.9 2.600 2.5 5.500 3.5 8.500 4.3
0.500 1.3 1.600 2.0 3.000 2.7 6.000 3.7 9.000 4.4
0.600 1.3 1.800 2.1 3.500 2.9 6.500 3.8 9.500 4.6
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Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 22.936 0.736 1.5 42.5 O K
30 min Summer 23.087 0.887 1.5 55.1 O K
60 min Summer 23.232 1.032 1.6 67.0 O K
120 min Summer 23.356 1.156 1.7 76.5 O K
180 min Summer 23.402 1.202 1.8 79.9 O K
240 min Summer 23.412 1.212 1.8 80.6 O K
360 min Summer 23.390 1.190 1.7 79.0 O K
480 min Summer 23.356 1.156 1.7 76.6 O K
600 min Summer 23.325 1.125 1.7 74.2 O K
720 min Summer 23.298 1.098 1.7 72.2 O K
960 min Summer 23.251 1.051 1.6 68.5 O K
1440 min Summer 23.169 0.969 1.6 61.8 O K
2160 min Summer 23.059 0.859 1.5 52.7 O K
2880 min Summer 22.959 0.759 1.5 44.5 O K
4320 min Summer 22.776 0.576 1.5 29.5 O K
5760 min Summer 22.571 0.371 1.5 14.4 O K
7200 min Summer 22.445 0.245 1.5 6.8 O K
8640 min Summer 22.367 0.167 1.5 3.0 O K
10080 min Summer 22.320 0.120 1.4 1.4 O K

15 min Winter 23.000 0.800 1.5 47.8 O K
30 min Winter 23.172 0.972 1.6 62.1 O K
60 min Winter 23.344 1.144 1.7 75.7 O K
120 min Winter 23.509 1.309 1.8 87.2 O K
180 min Winter 23.584 1.384 1.9 91.6 O K
240 min Winter 23.612 1.412 1.9 93.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 143.087 0.0 44.3 22
30 min Summer 93.944 0.0 58.1 37
60 min Summer 58.739 0.0 72.7 66
120 min Summer 35.469 0.0 87.8 124
180 min Summer 26.047 0.0 96.7 184
240 min Summer 20.795 0.0 102.9 242
360 min Summer 15.106 0.0 112.2 352
480 min Summer 12.038 0.0 119.2 406
600 min Summer 10.086 0.0 124.8 470
720 min Summer 8.725 0.0 129.6 532
960 min Summer 6.936 0.0 137.3 668
1440 min Summer 5.012 0.0 148.8 942
2160 min Summer 3.615 0.0 161.1 1360
2880 min Summer 2.864 0.0 170.1 1760
4320 min Summer 2.060 0.0 183.6 2552
5760 min Summer 1.629 0.0 193.6 3168
7200 min Summer 1.357 0.0 201.6 3816
8640 min Summer 1.169 0.0 208.3 4416
10080 min Summer 1.030 0.0 214.1 5144

15 min Winter 143.087 0.0 49.6 22
30 min Winter 93.944 0.0 65.1 36
60 min Winter 58.739 0.0 81.4 66
120 min Winter 35.469 0.0 98.3 122
180 min Winter 26.047 0.0 108.3 180
240 min Winter 20.795 0.0 115.3 236



Clancy Consulting Page 2
Old Hall Chambers 100yr+45%CC Capacity
31 Old Hall Street Okell Drive, Knowsley
Liverpool  L3 9SY Merseyside
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Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

360 min Winter 23.604 1.404 1.9 92.7 O K
480 min Winter 23.560 1.360 1.9 90.3 O K
600 min Winter 23.511 1.311 1.8 87.3 O K
720 min Winter 23.470 1.270 1.8 84.7 O K
960 min Winter 23.397 1.197 1.7 79.6 O K
1440 min Winter 23.271 1.071 1.7 70.0 O K
2160 min Winter 23.104 0.904 1.5 56.5 O K
2880 min Winter 22.957 0.757 1.5 44.3 O K
4320 min Winter 22.623 0.423 1.5 18.0 O K
5760 min Winter 22.395 0.195 1.5 4.3 O K
7200 min Winter 22.304 0.104 1.3 1.0 O K
8640 min Winter 22.277 0.077 1.1 0.5 O K
10080 min Winter 22.267 0.067 1.0 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

360 min Winter 15.106 0.0 125.6 348
480 min Winter 12.038 0.0 133.5 452
600 min Winter 10.086 0.0 139.8 488
720 min Winter 8.725 0.0 145.1 562
960 min Winter 6.936 0.0 153.8 718
1440 min Winter 5.012 0.0 166.7 1024
2160 min Winter 3.615 0.0 180.4 1468
2880 min Winter 2.864 0.0 190.6 1900
4320 min Winter 2.060 0.0 205.6 2600
5760 min Winter 1.629 0.0 216.8 3112
7200 min Winter 1.357 0.0 225.8 3672
8640 min Winter 1.169 0.0 233.3 4336
10080 min Winter 1.030 0.0 239.8 5064
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.165

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.083 4 8 0.082
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 25.300

Pipe Structure

Diameter (m) 1.500 Slope (1:X) 400.000 Length (m) 55.000 Invert Level (m) 22.200

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0060-2000-1600-2000
Design Head (m) 1.600

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

Application Surface
Sump Available Yes
Diameter (mm) 60

Invert Level (m) 22.200
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.600 2.0 Kick-Flo® 0.536 1.2
Flush-Flo™ 0.263 1.5 Mean Flow over Head Range - 1.5

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) Depth (m) Flow (l/s)

0.100 1.3 0.800 1.5 2.000 2.2 4.000 3.0 7.000 4.0
0.200 1.5 1.000 1.6 2.200 2.3 4.500 3.2 7.500 4.1
0.300 1.5 1.200 1.8 2.400 2.4 5.000 3.4 8.000 4.2
0.400 1.5 1.400 1.9 2.600 2.5 5.500 3.5 8.500 4.3
0.500 1.3 1.600 2.0 3.000 2.7 6.000 3.7 9.000 4.4
0.600 1.3 1.800 2.1 3.500 2.9 6.500 3.8 9.500 4.6
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Appendix F – Concept Drainage Strategy Plan 
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E

Track

Connection to existing United Utilities Foul
Water public sewer located in Harrier Drive,

subject to discussions and agreement with UU.

Indicative Flow
Control to resist flows

Connection to existing United Utilities
Surface Water public sewer, subject to
discussions and agreement with UU.

Concrete Projection may be
required subject to levels

N

Indicative Existing Surface Water Public Sewer Route
Indicative Existing Surface Water Public Sewer Route

MH

MH

MH

Gravity or pumped main connection to
existing public sewer subject to
confirmation of levels in detailed design Key:

     Existing Surface Water Sewer

     Indicative Proposed Surface Water Drainage

     Indicative Proposed Foul Water Drainage

     Indicative Type C Porous Paving

     Indicative Attenuation Crates

     Indicative Rodding Eye

     Indicative Flow Control Chamber

     Indicative Surface Water PPIC

     Indicative Foul Water PPIC

     Indicative Surface Water Manhole

     Indicative Foul Water Manhole

     Indicative Surface Water Catchpit
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Okell Drive, Halewood,
Liverpool, L26 7XB

Liverpool

Civil Engineering

Illustrative Foul & Surface Water
Drainage Layout

1:200 Preliminary
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GENERAL NOTES

1. All Clancy Consulting drawings are to be read in conjunction with all other relevant
drawings and specifications. Should there be any conflict between the details
indicated on this drawing and those indicated on other drawings, Clancy
Consulting should be informed prior to construction.

2. Do not scale from any Clancy drawing, in either paper or digital form. Use written
dimensions only. All dimensions and levels are in metres unless otherwise stated.

3. Until technical approval has been obtained from the relevant authorities, it shall be
understood that all drawings issued are preliminary and not for construction.

4. All levels TBC on site prior to construction, following full topographical survey,
drainage level survey information and current existing services plans and maps.

5. Any discrepancies must be reported to Clancy Consulting prior to the
commencement or continuance of any further works.

DRAWING NOTES

1. All information shown is feasibility only and not be used to construction.
2. Feasibility review is based on Falconer Chester Hall site plan ref

P23036-FCH-XX-XX-DR-A-1210 dated 20-10-2023
3. All information shown is subject to acceptance and comments from consultees at

outline planning stage, further investigations and detailed design.

Summary of the Drainage Strategy

Oversized Pipes

Design has considered storage for
1:100 year + 45% climate change.

Flow restricted QBar - 1.2l/s

Design subject to confirmation of
connections to United Utilities sewers

Indicative cellular crates & Drainage
network to provide Circa 125 C.u.m

This drawing is for
planning purposes only
and not for construction
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