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Introduction 

Waterco has been instructed to prepare a Drainage Strategy in respect of a proposed residential 

development at the former Working Men’s Club, Woodfield Avenue, Flint, CH6 5JQ. 

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 report has been prepared in 

accordance with the Welsh Government ‘Statutory standards for sustainable drainage systems – designing, 

constructing, operating and maintaining surface water drainage systems’ (2018) – herein referred to as ‘the 

Statutory Standards for SuDS’.  

 

Existing Conditions 

The site covers an area of approximately 2,435m2 and is located at National Grid Reference (NGR): 324587, 

372394. A location plan and an aerial image are included in Appendix A. 

Online mapping (including Google Maps / Google Streetview imagery, accessed April 2026) shows that the 

site comprises previously developed land (the remnant slab and car park of the former social club). The site 

is bordered by residential properties to the north-east, Woodfield Avenue to the south-east, and public open 

space (Pen Goch Hill) to the south-west and north-west. Access to the site is currently provided from 

Woodfield Avenue.  

Local Topography 

A topographical survey has been undertaken by Cheshire Surveys Ltd in March 2025. The topographical 

survey shows that the site slopes from approximately 33.71 metres Above Ordnance Datum (m AOD) in the 

west to 31.75m AOD in the east (at the access point off Woodfield Avenue). The south-western and north-

western boundaries of the site form earth banks with levels up to 36m AOD.  

Topographical data has also been derived from a 1m resolution Natural Resources Wales (NRW) composite 

‘Light Detecting and Ranging’ (LiDAR) Digital Terrain Model (DTM). The LiDAR data generally corroborates the 

topographical survey.  

Topographical information is included as Appendix B. 

Ground Conditions 

Published Geology 

The British Geological Survey (BGS) online mapping (1:50,000 scale) shows that the site is underlain by 

superficial deposits of Devensian Till, generally comprising Diamicton. The superficial deposits are underlain 

by the Etruria Formation consisting of mudstone, sandstone and conglomerate, and the Pennine Lower Coal 

Measures Formation consisting of mudstone, siltstone and sandstone.  

The geological mapping is available at a scale of 1:50,000 and as such may not be accurate on a site-specific 

basis.  
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The closest historical BGS borehole record (BGS reference: SJ27SW25) is located approximately 550m north 

of the site (NGR: 324370, 372860) and is included in Appendix C together with a borehole location plan. The 

borehole record identifies: 

• Fill material from ground level to 3.05m below ground level (m.bgl). 

• Soft grey/brown organic silty sandy clay with coal from 3.05m.bgl to 3.81m.bgl. 

• Very stiff grey clayey shale with hard shale inclusions changing to hard grey shale from 3.81m.bgl to 

5.87m.bgl. 

• Coal from 5.87m.bgl to 6.02m.bgl 

• Very stiff grey clayey shale changing to firm grey shale from 6.02m.bgl to 7.42m.bgl. 

Groundwater was struck at 5.87m.bgl. 

Hydrogeology 

According to NRW’s Aquifer Designation data, obtained from the BGS GeoIndex online mapping (accessed 

April 2026), the Devensian Till is classified as a Secondary Undifferentiated Aquifer. Secondary 

Undifferentiated Aquifers are assigned in ‘cases where it has not been possible to attribute either category A 

or B to a rock type.  In most cases, this means that the layer in question has previously been designated as 

both minor and non-aquifer in different locations due to the variable characteristics of the rock type’. 

The bedrock geology is classified as Secondary A Aquifer. Secondary A Aquifers are ‘permeable layers capable 

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

source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers’. 

NRW’s ‘Source Protection Zones’ data (accessed April 2026) indicates that the site is not located within a 

Groundwater Source Protection Zone. 

Ground Investigations – Infiltration Testing 

Waterco have undertaken infiltration testing in accordance with the BRE 365 specification in April 2025. Full 

details of the infiltration testing is included in the Waterco Infiltration Test Report (report reference: 16445-

Infiltration Test Report-01).  

Two trial pits were excavated by Castlemead Group Limited under supervision from Waterco. The trial pit 

locations were selected based on the topography, existing services (avoiding the public combined sewer 

which crosses the site), accessibility and health and safety requirements. The trial pits were excavated to a 

minimum depth of 2.45m. 

The fall in water level within both trial pits was too slow for infiltration rates to be calculated. This is due to 

the impermeable clay geology. A water strike was recorded in trial pit 2 at 1.5m.bgl. The groundwater level 

in trial pit 2 was measured at 2.4m.bgl five minutes after excavating the pit. 
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Due to the impermeable nature of the underlying geology and groundwater encountered, infiltration 

drainage techniques are not considered to be feasible. 

Local Drainage 

Public sewer records have been obtained from Dwr Cymru Welsh Water (DCWW) and are included in 

Appendix D. The DCWW sewer records show that there is a 225mm public combined sewer crossing the site 

flowing south-east. There is also a 150mm public combined sewer located within the site which connects into 

the 225mm public combined sewer. The 150mm public combined sewer likely served the now demolished 

working men’s club. 

The DCWW sewer records also identify an 825mm public surface water sewer, reducing in size to 375mm, 

approximately 90m north-west of the site flowing north-east. 

A CCTV drainage survey was carried out on the 24th April 2025 by TT Drainage and Plumbing. The manhole 

cards from TT Drainage and Plumbing and a trace markup by Waterco are included in Appendix E. The two 

public combined manhole chambers (C2 and C3) located on the 225mm public combined sewer within the 

site were recorded to have invert depths of 3.32m and 3.52m respectively. The 150mm public combined 

sewer was confirmed to be defunct and full of debris. 

An inspection chamber (SJ24725499) on the 825mm public surface water sewer approximately 90m north-

west of the site (within the grounds of Ysgol Pen Coch) was identified to have a depth of 2.88m. The chamber 

appeared to be a flow control chamber. The pipe size reduces to 375mm downstream of the flow control 

chamber. The 375mm pipe crosses beneath a public footpath downstream of the school.  

 

Development Proposals 

The proposed development is for residential accommodation (apartments) with an associated access road 

and parking. Proposed development plans are included in Appendix F.  

The proposed development will introduce hardstanding areas in the form of the building, parking areas and 

access road. Hardstanding will comprise approximately 1,950m2 or 80% of the total site area. The remaining 

permeable, soft landscaped areas will occupy 485m2 or 20% of the total site area. Hardstanding areas have 

been measured from a PDF copy of the ‘Proposed – Detailed Site Plan’ (drawing no. WAF-HOH-XX-00-DR-A-

1201-P09) by Hughes O’Hanlon Architects.  

 

Policy Context 

The Flintshire County Council Local Development Plan 2015-2030 (adopted January 2023) contains the 

following policy relating to drainage: 

‘Development Management Policies - Creating Sustainable Places and Communities (PC3: Design) 
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All new development should: 

g. incorporate Sustainable Urban Drainage Schemes to bring about multiple benefits as an integral part of 

the development.’ 

 

Consultation 

A pre-development enquiry request was submitted to DCWW in March 2025. In their response (Appendix D), 

DCWW have stated that: 

‘Asset Protection 

This site is crossed by public sewers and within the immediate vicinity of a water main with their approximate 

position being marked on the attached Statutory Public Sewer Record. In accordance with the Water Industry 

Act 1991, Dwr Cymru Welsh Water requires access to its apparatus at all times in order to carry out 

maintenance and repairs. No part of any building will be permitted within the protection zone of the public 

sewers measured 3 metres either side of the centreline. Please note, the distance specified for this protection 

zone is indicative and based on industry standard guidelines. However, the depth of the asset will need to be 

verified on site which may infer a greater protection zone. For completeness, we recommend the developer 

refer to their title deeds to confirm if there are any covenants or restrictions associated with the asset(s) 

crossing the proposed development site.’ 

Foul Drainage 

We have considered the impact of foul flows generated by the proposed development and concluded that 

flows can be accommodated within the public sewerage system. We advise that the flows should be 

connected to the foul sewer at manhole SJ24726302 located to the south east. Should a planning application 

be submitted for this development we will seek to control this point of communication via appropriate 

planning conditions and therefore recommend that any drainage layout or strategy submitted as part of your 

application takes this into account. However, should you wish for an alternative connection point to be 

considered please provide further information to us in the form of a drainage strategy, preferably in advance 

of a planning application being submitted. 

Foul Water Drainage – Sewage Treatment 

No problems are envisaged with the Waste Water Treatment Works for the treatment of domestic discharges 

from this site. 

Potable Water Supply 

A water supply can be made available to service this proposed development.  Initial indications are that a 

connection can be made from the '3inch' diameter watermain in '324632,372359' location. The cost of 

providing new on-site watermains can be calculated upon the receipt of detailed site layout plans which 

should be sent to the above address.’ 
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The proposed site layout makes an allowance for the 3m easement from the 225mm public combined sewer. 

As described above, the 150mm public combined sewer was surveyed and confirmed to be defunct and full 

of debris. The 150mm public combined sewer will therefore be abandoned as part of the development. 

DCWW were asked to confirm if it would be acceptable to abandon the 150mm public combined sewer. In 

their response (Appendix D), DCWW stated ‘we would need it to be proven via investigation that it is no longer 

in use, and if so then we may be able to conduct a deed of release to de-vest the sewer…..suggest the best 

port of call would be to phone it in as a blockage so that our operations team can visit and determine whether 

the sewer needs to be unblocked and to then allow further investigation to prove its function’. 

DCWW were also asked to confirm if it would be acceptable to discharge surface water to the public surface 

water located approximately 90m north-west of the site. In their response (Appendix D), DCWW stated 

‘Based on the information provided, and the fact the development does not propose to communicate surface 

water flows into the combined sewer, I would anticipate the principle of forming a connection into the surface 

water sewer would be acceptable but we’re seeking further information on its condition’. DCWW have since 

stated that ‘our network operations team have fed back and in principle we would be happy for your own 

suitably qualified contractor to undertake a connection into the 375mm SW sewer, subject to detail for your 

mode of connection’. 

 

Surface Water Management  

The proposed development will include approximately 1,950m2 of hardstanding in the form of the apartment 

building, car parking and access road. 

The increase in hardstanding area will result in an increase in surface water runoff rates and volumes. In 

order to ensure the proposed development will not increase flood risk elsewhere, and to comply with the 

Statutory standards for SuDS, surface water discharge from the site will be controlled.  

Discharge Method 

Standard S1 of the Statutory Standards for SuDS sets out the following hierarchy of drainage options:  

Priority Level 1: Surface water runoff is collected for use; 

Priority Level 2: Surface water runoff is infiltrated to ground;  

Priority Level 3: Surface water runoff is discharged to a surface water body;  

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, or 

another drainage system; 

Priority Level 5: Surface water runoff is discharged to a combined sewer.  
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Priority Level 1: Surface water runoff collected for use 

In line with section G1.4 of the Statutory Standards for SuDS, rainwater harvesting is not proposed for this 

site as: 

1. There is no foreseeable need to harvest water at the site as DCWW water resources and drought 

management plans do not identify potential stresses on mains water supplies; 

2. The use of rainwater harvesting is not a viable/ cost-effective part of the solution for managing surface 

water runoff on the site, taking account of the potential water supply benefits of such a system.  

With regards to point 2 above, section G1.6 of the Statutory Standards for SuDS states that; in most cases, 

rainwater harvesting alone will not be adequate to deal with the site drainage and provision will be required 

for an overflow to a Level 2 or lower priority runoff destination. As downstream provision of attenuation 

storage will be required to accommodate for rainwater harvesting system overflows, rainwater harvesting is 

not considered a cost-effective solution for managing surface water runoff. 

Water butts will be installed on rainwater downpipes for external water re-use (watering of garden areas). 

Priority Level 2: Surface water runoff is infiltrated to ground 

As described above, infiltration tests have been carried out by Waterco in April 2025. The infiltration test 

results show that due to the impermeable nature of the underlying geology, infiltration techniques are not 

feasible for this site. 

Priority Level 3: Surface water runoff is discharged to a surface water body 

The nearest watercourse is Swinchiard Brook which is located over 500m west of the site and separated from 

the site by third party, urbanised land. A connection to a watercourse is therefore not a feasible option. 

Priority Level 4: Discharge to a surface water sewer or highway drain 

A connection to the public surface water sewer system is the next consideration. There is a 375mm public 

surface water sewer located approximately 90m north-west of the site. The public surface water sewer is 

situated at approximately 28.5m AOD and is approximately 3.25m below the lowest site level. As confirmed 

by a survey, the sewer is approximately 2.88m deep in this location, placing its invert at approximately 6.13m 

below site levels. As such, a gravity connection can be achieved.  

A connection to the public surface water sewer would require crossing through Flintshire County Council 

owned land (Pen Goch Hill open space). DCWW have been consulted (Appendix D) and have confirmed that 

a connection to the public surface water sewer is acceptable in principle. 

A connection to the public surface water sewer 90m north-west of the site (where the sewer is located in 

Flintshire County Council owned land) is proposed. Discharge will be made at a limited discharge rate. 

Discharge Rate 

In order to establish the proposed limited discharge rate, the existing greenfield runoff rates have been 

estimated using the Revitalised Flood Hydrograph Model (ReFH2) method. FEH22 rainfall data has been 
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obtained from the Flood Estimate Handbook (FEH) web service and used for the ReFH2 analysis. A summary 

of the greenfield runoff rates for a range of events is provided as Appendix G. The existing 1 in 1 year 

greenfield runoff rate for the 0.2435ha site is 0.9 l/s. 

A discharge rate of 2 l/s is proposed for the development to minimise the risk of drainage system blockage. 

Attenuation Storage  

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

estimate has been undertaken using MicroDrainage and is included in Appendix H. An estimated storage 

volume of 154m³ will be required to accommodate the 1 in 100 year plus 30% Climate Change (CC) event. 

The storage estimate is based on a discharge rate of 2 l/s, storage within a tank structure, an impermeable 

drainage area of 1,950m2, a design head of 2m and hydro-brake flow control. 

The attenuation storage estimate is provided for indicative purposes only and will be verified at the detailed 

design stage. 

Proposed Drainage System 

Attenuation storage will be provided in the form of an underground attenuation tank located beneath the 

car park and landscaped area in the north-western extent of the site. A 27m long x 3m wide x 2m deep geo-

cellular attenuation tank with a 95% void ratio will provide 153.9m3 of storage, which together with storage 

in upstream chambers and pipework is sufficient to accommodate the 1 in 100 year plus 30% CC event. The 

storage tank will be placed a minimum of 3m from the public combined sewer which crosses the site. 

A rain garden will also be proposed in the landscaped area above the attenuation tank to provide amenity 

and biodiversity benefits. Gullies from the western extent of the access road could drain into the raingarden. 

A gully within the raingarden (raised slightly above the raingarden base as to protect against siltation) will 

discharge flow from the raingarden to the attenuation tank. 

Concept Surface Water Drainage Scheme 

Surface water runoff will be discharged to the 375mm public surface water sewer 90m north-west of the site 

at a limited discharge rate of 2 l/s. Surface water runoff up to the 1 in 100 year plus 30% CC event will be 

attenuated on site. A total attenuation volume of 153.9m3 will be required to achieve the discharge rate and 

will be provided in the form of an underground attenuation tank located beneath the car park and landscaped 

area in the north-western extent of the site. The storage tank will be placed a minimum of 3m from the public 

combined sewer which crosses the site. 

A concept drainage sketch is provided as Appendix I. 

Exceedance Event 

Storage will be provided for the 1 in 100 year plus 30% CC event. Storm events in excess of the 1 in 100 year 

plus 30% CC event should be permitted to produce temporary shallow depth flooding within the car park and 

access road. Finished floor levels should be set at a minimum of 150mm above surrounding ground levels 

ensuring exceedance flooding will not affect the building. 
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Surface Water Treatment 

The Statutory Standards for SuDS sets out the following guidance for surface water treatment: 

S3 - Surface water quality management 

Treatment for surface water runoff should be provided to prevent negative impacts on the receiving water 

quality and/or protect downstream drainage systems, including sewers. 

In accordance with the CIRIA C753 publication ‘The SuDS Manual’ (2015), residential roofs have a ‘very low’ 

pollution hazard level, with low traffic roads and residential car parking classified as having a ‘low’ pollution 

hazard level. Table 1 shows the pollution hazard indices for each land use. 

Table 1 – Pollution Hazard Indices 

Land Use 
Pollution Hazard 

Level 
Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Residential Roofs Very Low 0.2 0.2 0.05 

Low Traffic Roads Low 0.5 0.4 0.4 

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

* Indices values range from 0-1. 

Runoff from roof and roads will be directed to an attenuation tank. Sufficient treatment will be provided in 

the form of a proprietary treatment system such as the SDS Aqua-swirl located downstream of the 

attenuation tank. Table 2 shows that a proprietary treatment system such as the SDS Aqua-swirl provides 

sufficient treatment. 

Table 2 – SuDS Mitigation Indices 

 Mitigation Indices 

Type of SuDS 
Total Suspended Solids 

(TSS) 
Metals Hydrocarbons 

SDS Aqua-swirl 0.8 0.5 0.7 

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

 

Amenity 

The Statutory Standards for SuDS provide the following guidance in relation to Standard S4 – Amenity: 

‘The design of the surface water management system should maximise amenity benefits.’ 

The proposed development will include a rain garden which will maximise the amenity value of the proposed 

drainage system. 
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Biodiversity 

The Statutory Standards for SuDS provide the following guidance in relation to Standard S5 – Biodiversity: 

‘The design of the surface water management system should maximise biodiversity benefits.’ 

The proposed rain garden will maximise the biodiversity value of the proposed drainage system. 

 

Construction, Operation and Maintenance 

Standard S6 of the Statutory Standards for SuDS states: 

 S6 – Design of drainage for Construction, Operation and Maintenance 

1) All elements of the surface water drainage system should be designed so that they can be 

constructed easily, safely, cost-effectively, in a timely manner, and with the aim of minimising 

the use of scarce resources and embedded carbon (energy). 

2) All elements of the surface water drainage system should be designed to ensure maintenance 

and operation can be undertaken (by the relevant responsible body) easily, safely, cost-

effectively, in a timely manner, and with the aim of minimising the use of scarce resources and 

embedded carbon (energy). 

3) The surface water drainage system should be designed to ensure structural integrity of all 

elements under anticipated loading conditions over the design life of the development site, 

taking into account the requirement for reasonable levels of maintenance.  

All drainage systems will be readily accessible for maintenance access. 

Maintenance of the drainage system will the responsibility of the site owner (Wales and West Housing 

Association). 

Maintenance schedules for an attenuation tank, flow control chamber and bioretention system (applicable 

to the rain garden) are included in Appendix J. 

 

Other Considerations 

The proposed flow control chamber located on the proposed surface water drainage system (discharging 

surface water from the site to the public surface water sewer) will have an approximate invert level of 

29.745m AOD. Public combined manhole SJ24725402 (on site) has an invert level of 28.97m AOD. The 

proposed surface water drain can therefore cross above the 225mm public combined sewer. 
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Foul Drainage 

A pre-development enquiry request was submitted to DCWW in March 2025 with respect to connecting 

development foul flows to the public sewer. A response is included in Appendix D. DCWW have stated that: 

‘We have considered the impact of foul flows generated by the proposed development and concluded that 

flows can be accommodated within the public sewerage system. We advise that the flows should be 

connected to the foul sewer at manhole SJ24726302 located to the south east. Should a planning application 

be submitted for this development we will seek to control this point of communication via appropriate 

planning conditions and therefore recommend that any drainage layout or strategy submitted as part of your 

application takes this into account. However, should you wish for an alternative connection point to be 

considered please provide further information to us in the form of a drainage strategy, preferably in advance 

of a planning application being submitted… 

No problems are envisaged with the Waste Water Treatment Works for the treatment of domestic discharges 

from this site’. 

It is therefore proposed to discharge foul flows to the 225mm public combined sewer which crosses the site. 

It is noted that manhole SJ24726301 is located within the site boundary, on the same 225mm public 

combined sewer as downstream manhole SJ24726302. Public foul manhole SJ24726301 has an invert level 

of 28.81m AOD and is 3.32m deep. A gravity connection can therefore be achieved. 
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Conclusions 

The proposed development is for an apartment building, car park and access road. 

The proposed development will include hardstanding area in the form of the building, car park and access 

road. In order to comply with the Statutory standards for SuDS, flow control will be used and attenuation 

provided on site to accommodate storm events up to and including the 1 in 100 year plus 30% climate change 

event. 

All methods of surface water discharge have been assessed. Infiltration techniques are not feasible and there 

are no watercourses in the vicinity of the site. Discharge to the 375mm public surface water sewer located 

approximately 90m north-west of the site is the only alternative option. Discharge will be made at a limited 

runoff rate of 2 l/s to minimise the risk of blockage. 

Attenuation storage will be required on site in order to restrict surface water discharge to 2 l/s. Attenuation 

can be provided within an underground attenuation tank located beneath the car park in the north-western 

extent of the site. The storage tank will be placed a minimum of 3m from the public combined sewer which 

crosses the site. 

Treatment of surface water will be provided by a proprietary treatment system located downstream of the 

attenuation tank. The site owner will be responsible for the maintenance of the drainage system. 

DCWW have confirmed that foul flows can discharge to 225mm public combined sewer which crosses the 

site. A gravity connection can be achieved.  

A Concept Designer’s Risk Assessment (cDRA) has been prepared to inform future designers of any identified 

hazards associated with the scheme. The cDRA has been included in Appendix K. 

 

Recommendations 

1. Submit this Drainage Strategy to the Planning Authority in support of the Planning Application. 

2. Verify the attenuation volumes included in this report when undertaking detailed drainage design. 
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Appendix C  BGS Borehole Record and Location Plan 







Former Working Men’s Club, Flint  Drainage Strategy 

 

 

  
16445-Drainage Strategy-02  

 

Appendix D  DCWW Sewer Plan and Correspondence 



Former Working Men’s Club, Flint  Drainage Strategy 

 

 

  
16445-Drainage Strategy-02  

 

Appendix E  Drainage Survey  
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Appendix F  Proposed Development Plans 
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Appendix G  ReFH2 Greenfield Runoff Rates 
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Appendix H  MicroDrainage Storage Estimate 
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Appendix I  Concept Drainage Sketch 
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Appendix J  Maintenance Schedules 
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Appendix K  CDRA 




