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1.0 Introduction 

 
 Coopers (Chester) Ltd, (Coopers) have been appointed by Castle Green Homes Ltd to assess the risk 
of flooding and to provide a Drainage Strategy for a site off Mold Road in Gwersyllt, Wrexham. 
Castle Green Homes Ltd are proposing a new housing development, comprising of approximately 83 
No. dwellings. 

 

 Castle Green Homes Ltd are planning the construction of a mixture of semi-detached and detached 
residential properties with associated access road, parking, vehicular access and landscaping subject to 
conditions. It is understood the site does not currently benefit from any planning decision. 

 
  This flood consequences assessment (FCA) evaluates the proposals with regards to flood risk, 

identifying and appraising potential flood risk both to and from the whole site. Coopers have carried 
out the following: 

 

i. Assessment of the development potential of the site in line with the Welsh 
Government�s Technical Advice Note 15: Development and Flood Risk (TAN15) and; 

ii. An assessment of surface water runoff and drainage strategy 
 

Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 No. properties or the construction area is more than 100sq.m. The surface water 
drainage systems must be designed and built to meet Welsh Government standards for sustainable 
drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems. 
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4.0 Sources of Flood Risk 

 
4.1 Fluvial  

Extreme fluvial flood events have the potential to cause rapid inundation of the site whilst posing a 
threat to welfare and users. As outlined in Section 3.2; the site is within Flood Zone 1 and is therefore 
not at risk from extreme fluvial or tidal flooding. Therefore, the risk from extreme fluvial flooding to 
the site is considered to be low. 
 

4.2 Infrastructure Failure (Existing and Proposed) 
The failure of infrastructure such as culverts or bridges could increase the risk of flooding at the site. 
The risk of flooding is considered as very low. 

 
4.3 Overland Flow 

Overland flow occurs when the infiltration capacity of the ground is exceeded in a storm event. This 
can result in water travelling as a sheet flow overland or excess water being conveyed from location to 
another via local road networks. Due to the topography of the site sloping to the southern end of the 
site and the road layout / proposed public open space, overland flow is not considered a significant 
risk. Overland flows from the site will be significantly reduced post development with the 
incorporation of positive drainage and an internal road network. 
 

4.4 Sewer Flooding 
If the capacity of the sewers is exceeded in an extreme event, or a blockage occurs, surcharging of the 
network can result in surface flooding. Welsh Water sewer plans which are included in Appendix 3, 
indicate that there are currently no existing adopted sewers located within the site boundary.  
 
We have requested any information Welsh Water may have on any known flooding within the 
vicinity of the site and are currently waiting for a response. 
 
The overall risk from sewer flooding is considered as low.  

 
4.5 Groundwater Flooding 

Groundwater flooding occurs as a result of water rising up from the underlying superficial deposits, 
bedrock or from springs. 
 
The Envirocheck Flood Report identifies the western portion of the site as having �potential for 
groundwater flooding to occur at surface� according to the BGS Flood Data Map, with the eastern 
portion of the site having �limited potential for groundwater flooding to occur. The GeoSmart 
Groundwater Flood map indicates the majority of the site as being at �Negligible Risk� of 
groundwater flooding, and the central portion at �Low Risk�. 
 
The ground investigation and associated infiltration tests did not encounter any shallow groundwater. 
 
The overall risk from groundwater flooding is considered as low.  
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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. 
 
Note that Priority Level 1 is the preferred (highest priority) and that 4 and 5 should only be used in 
exceptional circumstances. 

 
5.2 Existing Surface Water Drainage 

The site does not benefit from any existing drainage and will rely on infiltration and surface water run-
off to dispose of surface water flows. The flows will follow topography and will fall in a easterly 
direction towards the watercourse located outside the site boundary. 
 

5.3 Existing Site Runoff 
The greenfield run-off rates for the site have been calculated using the HR Wallingford Greenfield 
runoff rate estimation tool. The default soil type for this location is 2 which would indicate a freely 
draining permeable soil (sand / gravel). However, the site investigation and infiltration tests have 
confirmed the ground conditions as clay and therefore the greenfield runoff calculations have been 
based on a Soil Type 4.  
 

 1-year   =   9.1 l/s 
 30-year  = 18.3 l/s 
 100-year = 22.4 l/s  
 QBAR  = 10.3 l/s  

 
Refer to Appendix 5 for calculations 

 
5.4 Proposed Surface Water Drainage and Runoff Rates 
 

Priority Level 1 
 
Whilst rainwater harvesting has been considered for the proposed development it should be noted that 
any device enabling water re-use cannot be taken into account when sizing attenuation as the storage  
facility may be full when a storm event occurs. Therefore, an overflow to an infiltration device (where 
ground conditions allow) or to a watercourse / sewer will be required. 
 
Castle Green Homes Ltd are not proposing to incorporate rainwater harvesting within the 
development; however, they are proposing to install a water butt to each dwelling which will allow for 
water collection for garden re-use. 
 
Priority Level 2 

 
Local geology mapping and knowledge of nearby sites indicates that there may be some potential for 
infiltration techniques to dispose of surface water flows from some the development. We understand 
the St Giles Park development to the north of the site has some plots of the western half draining to  
private soakaways with the remainder of the development draining to the watercourse along the 
eastern boundary alongside the railway. 
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BGS borehole information available for the surrounding area shows a mix of till / sands and gravels. 
 
Infiltration tests have been undertaken in August 2026 and all 3 test locations failed. Therefore, the 
site will be unsuitable for infiltration techniques to dispose of surface water flows from the 
development. 
 
Refer to Appendix 3 for infiltration testing information. 
 
Priority Level 3 
 
The nearest main river is the River Alyn approximately 1.2km to the northeast of the site. 
 
There is an ordinary watercourse flowing in a southeast direction along the eastern site 
boundary. This runs to the west of the railway and consists of infiltration basins, open 
watercourses / culverts and serves the 2 developments to the north developed by Morris Homes 
(St Giles Park) and Redrow Homes (Hardwick Drive). The development site drains towards this 
watercourse via overland flows as levels on the western end of the site are at 95.5m AOD falling 
to 84.5m AOD to the east. The greenfield flow rate and volume of surface water currently being 
passed forward to this watercourse will depend on the soil type and its permeability 
characteristics. 
 
There is also a watercourse flowing southeast along the southern boundary of the development 
site. This takes flows from highway drainage from Old Mold Road and the Gower Homes 
development (Maes Gwyrdd). This watercourse discharges into the ordinary watercourse 
flowing in a southeast direction along the eastern site boundary. 
 
Refer to topographical survey in Appendix 1 and Coopers Drawing No. 7956/SK01 for details of 
the existing drainage arrangement. 
 
Priority Level 4 
 
The nearest surface water sewers recorded on the Welsh Water sewer maps are within the St Giles 
Park development to the north of the development. These are part of a large diameter on-line 
attenuation system before the flows are passed forward to the ordinary watercourse. A gravity 
connection into the surface water sewers from the development site will not be achievable. 
 
There will also be a highway drainage network within the A541 (Mold Road) to the west of the 
development site. However, this is unlikely to provide a gravity connection from surface water flows 
within the site due to site levels. 
 
As a connection into a higher priority level is possible a connection into the surface water sewer / 
highway drain should not be considered. 
 
Priority Level 5 
 
The nearest combined sewer is approximately 200m north of the development in Hardwick Drive  
 
(Redrow development). A gravity connection into the surface water sewers from the development site 
will not be achievable. 
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As a connection into a higher priority level is possible a connection into the combined sewer should 
not be considered. 

 
5.5 SuDS Approval Bodies 
 

Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 No. properties or the construction area is more than 100sq.m. The surface water  

 
drainage systems must be designed and built to meet Welsh Government standards for sustainable 
drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems. 

 
Every SuDS application should go to every attempt to satisfy the Principles and Standards of the 
legislation.  When vetting an application, the SAB officer will look at the clear red line boundary area 
of the site when considering space for SuDS and water management features and not the space that�s 
left on the proposed site layout. 
 
The principles are as follows:  
 
SuDS schemes should aim to: 
 

1. manage water on or close to the surface and as close to the source of the runoff as possible; 
2. treat rainfall as a valuable natural resource; 
3. ensure pollution is prevented at source, rather than relying on the drainage system to treat or 

intercept it; 
4. manage rainfall to help protect people from increased flood risk, and the environment from 

morphological and associated ecological damage resulting from changes in flow rates, 
patterns and sediment movement caused by the development; 

5. take account of likely future pressures on flood risk, the environment and water resources 
such as climate change and urban creep; 

6. use the SuDS Management Train, using drainage components in series across a site to 
achieve a robust surface water management system (rather than using a single �end of pipe� 
feature, such as a pond, to serve the whole development); 

7. maximise the delivery of benefits for amenity and biodiversity; 
8. seek to make the best use of available land through multifunctional usage of public spaces and 

the public realm; 
9. perform safely, reliably and effectively over the design life of the development taking into 

account the need for reasonable levels of maintenance; 
10. avoid the need for pumping where possible; and 
11. be affordable, taking into account both construction and long-term maintenance costs and the 

additional environmental and social benefits afforded by the system. 
 
Applicants seeking SAB Approval must demonstrate how they have complied with these principles or 
provide justification for any departure. 
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As noted in 5.4 the ground investigation report and infiltration tests have confirmed the site is 
unsuitable for infiltration techniques to dispose of surface water flows from the development. 
Therefore, we are proposing to discharge all surface water to the watercourse. 
 
The surface water strategy presented in Appendix 1 is providing attenuation within a SuDS basin at 
the end of the network with a hydro brake flow control device to restrict the flows to the QBAR 
greenfield runoff rate of 10.3 l/s. Additional storage is also providing further up the network within 
buried cellular crates. This is generally considered to be a �end of pipe solution� and whilst it complies 
with standards for quantity it provides limited compliance to other criteria such as water quality,  
 
amenity and biodiversity. Therefore, incorporation of additional source control SuDS components 
such as water butts, permeable paving and bioretention (tree pits and rain gardens) will need to be 
considered further at detailed design stage. 
 

5.6 Foul Drainage 
 

We are proposing to discharge all foul flows into the foul gravity network within the St Giles Park 
development to the north of the development site. However, a gravity connection will not be 
achievable and therefore a foul pumping station will be required at the eastern (lower) end of the site 
allowing flows to then be pumped along a rising main to a suitable discharge point within the St Giles 
Park foul public sewer network, subject to Welsh Water approval. 
 

 

6.0 Conclusions and Recommendations 

 
The site is located in Flood Zone 1 and has been shown to be at low risk of flooding from rivers, 
surface water, groundwater, sewers and climate change. Therefore, mitigation measures are not 
considered necessary for any future development at the site. 
 
All potential sources of flooding have been considered as part of this report. There are no known 
records of historical flooding at the site. 
 
The site investigation and infiltration tests have confirmed the ground conditions are not suitable for 
infiltration; therefore, we have developed a strategy based on a restricted discharge to the watercourse. 
 
The surface water strategy presented in Appendix 1 is providing attenuation within a SuDS basin at 
the end of the network with a hydro brake flow control device to restrict the flows. Additional storage 
is also providing further up the network within buried cellular crates.  
 
All surface water run-off from highways, roof and private drives will be collected into gravity piped 
networks, temporarily stored in tanks and a SuDS basin, and will discharge at a restricted rate into the 
watercourse which mimics the existing situation. 
 
Additional on-site source control components such as permeable paving and bioretention components 
(tree pits and rain gardens) should be considered further at detailed design stage for compliance with 
the 5mm interception criteria. 
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The design flow rate has been based on greenfield flow rates using confirmed site investigation data 
and not a theoretical soil type. 
 
The development will increase the impermeable area of the site. This results in an increase in surface 
water runoff rates and volumes. In order to ensure the increase in runoff will not have an impact 
elsewhere flow restrictions and on-site attenuation will be incorporated into the design. 
 
The provision of trapped highway gullies, the SUDS detention basin and additional source control 
components will provide adequate treatment to surface water flows prior to discharge to the 
watercourse. 
 
All foul sewers should be designed in accordance with Sewers for Adoption 7th Edition / Welsh 
Ministers Standards and will be subject to S104 Agreement. 
 
A SuDS Maintenance and Management Plan should be produced to outline the activity and frequency 
of inspections and maintenance works required on any SuDS components subject to SAB Approval / 
Adoption. 
 
This Flood Consequences Assessment and Drainage Strategy should be submitted to the Local 
Planning Authority in support of the planning application. 
 
Since January 7th, 2019, all new developments will require sustainable drainage for surface water if 
there are at least 2 No. properties or the construction area is more than 100sq.m. The surface water 
drainage systems must be designed and built to meet Welsh Government standards for sustainable 
drainage. 

 

These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) 
role before construction work begins. The SAB will have a duty to adopt compliant systems.  
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B444-00_Figure 01 01 Topographic and GPR Utiltity Survey 

 

7956 / SK01 J Drainage Strategy 

 

7956 / SK02 F Highway and Drainage Longsections 

 

7956 / SK03 F SW Impermable Areas 

 

  Welsh Water Sewer Records 
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Envirocheck Flood Screening Report and Maps 
 
 
 

Envirocheck Flood Report Ref: 411426264_1_1 
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Infiltration Consideration 
 
 
 
 

Infiltration testing undertaken by Betts Geo Environmental, 
 

August 2026 
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Correspondence 
 
 
 
 

Dwr Cymru Welsh Water  Historical Flooding 
 
 

Wrexham County Borogh Council  Historical Flooding 
 
 

Natural Resources Wales  Historical Flooding 
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Andy  Jones

From: Environmental Information Requests
Sent: 11 March 2022 15:20
To: Andy  Jones
Subject: RE: FCA Land off Mold Road, Gwersyllt, Wrexham

Dear Mr Jones

Request for information

We refer to your request for information which was received on 4th March 2022.

We are dealing with your request as one made under the Environmental Information Regulations 2004 (�the
Regulations

In accordance with the Regulations, we will respond to your request within 20 working days of the date of receipt.

For completeness, we advise that the Information Commissioner�s Office states that the time period for responding
should be calculated from the day after the request is received.

In the meantime, if you have any queries, please contact us on email at
EnvironmentalInformationRequests@dwrcymru.com

We have assigned reference EIR/1086/2022 to your request. Please kindly note this in all correspondence with us
regarding this matter.

Yours sincerely,
D r Cymru Welsh Water

From: Andy Jones
Sent: 04 March 2022 10:53
To: Sewerage Services
Subject: FCA Land off Mold Road, Gwersyllt, Wrexham

******** External Mail ********
7956 Land off Mold Road, Gwersyllt, Wrexham
FCA Historical Flood Information

To whom it may concern

We are undertaking a Flood Consequences Assessment and Drainage Strategy for the above site (see attached
Site Location Plan) and request any information you may have in relation to historical flooding or any
information you may consider relevant to assist with the production of the FCA report.

Please let me know if you require any further information or please contact me on the details below should
you want to discuss further.

Regards

Andy Jones
Senior Infrastructure Engineer





1

Andy  Jones

From: SAB 
Sent: 07 March 2022 13:59
To: Andy  Jones
Subject: RE: FCA Land off Mold Road, Gwersyllt, Wrexham

Hi Andy,

I�ll be dealing with these requests from now on.

Our systems are showing no historical flooding incidents and no underground sewers at the site.

The below map shows surface water flooding in relation to 1 in 30, 1 in 100 and 1 in 1000 year events.

If there is anything else you require let me know.

Regards,

James





1

Andy  Jones

From: Data Distribution 
Sent: 10 March 2022 15:13
To: Andy  Jones
Subject: RE: ATI23023a Land off Mold Road, Gwersyllt, Wrexham

ÿÿÿÿ ÿÿrÿÿÿÿ ÿÿÿÿ Dÿÿÿÿ    
 

ÿrÿÿ ÿÿÿÿÿÿÿ 

 
DÿÿÿMÿÿÿ ÿÿÿÿÿ 

ÿÿÿÿÿÿ ÿÿÿÿ ÿÿÿ ÿÿÿÿÿÿÿÿÿÿ 
 

ÿRÿÿR

isn’t
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Drainage Calculation 
 
 
 
 

Source Control Greenfield Run-off Calculation 
 
 

Preliminary Surface Water Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
























