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EXECUTIVE SUMMARY 

This FCA demonstrates that the proposed development would be operated with minimal risk from flooding, would not increase flood 

risk elsewhere and is compliant with the requirements of TAN15.  The development should not therefore be precluded on the grounds 

of flood risk. 

The site is not at risk of flooding from a major source (e.g. fluvial and/or tidal).  A number of secondary flooding sources have been 

identified which may pose a low risk to the site. These are: 

• Surface Water (pluvial) Flooding 

• Sewer flooding 

Provided the buildings are set above the back of the footway of the adjacent carriageway to enable the full capacity of any secondary 

flood conveyance to be utilised, the risk of flooding from flooding is considered low.  The flooding sources will only inundate the site 

to a relatively low water depth and water velocity, will only last a short period of time, in very extreme cases and will not have an 

impact on the whole of the proposed development site.    

The site has a ‘low probability’ of fluvial flooding as the site is located within Flood Zone 1 and Zone A with less than a 1 in 1000 annual 

probability of river flooding in any year (<0.1%).   

The proposed development is classified as ‘Highly Vulnerable’, ‘Highly Vulnerable’ uses are appropriate within Flood Zone 1 and Zone 

A after the completion of a satisfactory FCA. 

The flood risk at the site will be managed and mitigated by using a number of risk management techniques, and mitigation strategies 

to manage and reduce the overall flood risk at the site. 

The Justification Test will not need to be undertaken as part of this planning application. The development proposals should therefore 

be considered by the LPA to satisfy the Justification Test as set out in TAN15. 

Development of the site will take place with separate systems for foul and surface water drainage. The separate system will extend 

to the public sewer.  Foul water will discharge to the Welsh Water/Dŵr Cymru public foul water public foul sewer located within the 

vicinity of the site, at a point adjacent the site.   

Using the information on the depth and arrangement of the existing sewers it has been assumed that gravity drainage will be possible; 

however, it would be prudent to undertake further detailed surveys to verify the inverts, depth and arrangement of the existing public 

sewer.  

The SWMS ensures that a sustainable drainage solution can be achieved which reduces the peak discharge rate to manage and reduce 

the flood risk posed by the surface water runoff from the site. It is understood that the surface water currently drains to the public 

combined sewers located within the vicinity of the site.  Therefore, the surface water will continue to discharge to these combined 

sewers at a point adjacent the site. 
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At this stage it is anticipated that the attenuation storage will be located in: Soakaways, Filter Strips, Infiltration Trenches, Swales, 

Storage Tanks, Oversized Drainage Networks, Cellular Storage, Surface Storage and Permeable Paving.  In order to limit the rate and 

volume of surface water runoff that is discharged, it will be necessary to include a flow control device.  The surface water runoff from 

the site will be attenuated to 5.00l/s for all events up to and including the 1 in 100 year (+ 30%) rainfall event. 

As a consequence of limiting the rate of discharge from the site to the pre-development runoff rate, at times of heavy rainfall the 

volume of water leaving the site will be significantly less than that draining from it.  In order to prevent this water backing up in the 

system and causing flooding, 1420m3 of attenuation storage will be incorporated into the site layout. 

The size of this attenuation storage has been calculated such that the proposed development has the capacity to accommodate the 

100 year rainfall event including a 30% increase in rainfall intensity that is predicted to occur as a result of climate change.   

The remainder of the site that is not formally drained, i.e. landscaped areas, will be permeable (grass).  The majority of rainwater 

falling on these areas will soak into the ground.  Surface water runoff would be directed to the drainage system through drainage 

gullies located around the perimeter of the buildings and through contouring of the hardstanding areas. 

These methods will reduce peak flows, the volume of runoff, and slow down flows and will provide a suitable SUDS solution for this 

site.  These preliminary considerations are based on the outline development scheme provided and hence the design purposes.   

The adoption of a surface water management strategy for the site represents an enhancement from the current conditions as the 

current surface water runoff from the site is uncontrolled, untreated, unmanaged and unmitigated. 

Where SUDS are to be used it must be established that these options are feasible, can be adopted and properly maintained and would 

not lead to any other environmental problems with a maintenance schedule or the lifetime of the facility and these issues should be 

considered at the detailed design stage. 

At this stage of the planning process it is proposed that a planning condition can be adopted to cover the detailed design of the surface 

water runoff from the site.  It is proposed that the detailed drainage design of the final scheme would be secured by a planning 

condition attached to any planning permission granted and agreed with the Environment Agency, Welsh Water/Dŵr Cymru and the LPA 

prior to works commencing.   

In adopting these principles it has been demonstrated that a scheme can be developed that does not increase the risk of flooding to 

adjacent properties and development further downstream. 

The flooding sources will be managed on the site by using a number of mitigation strategies to manage and reduce the overall flood 

risk at the site and will ensure the development will be safe.  Measures used: 

Minimum Floor Level - There is no minimum finished floor level proposed as a result of fluvial flooding; however, it is recommended 

that all properties are located above the back of the footway of the adjacent carriageway by 150mm to enable the full capacity of any 

secondary flood conveyance to be utilised. 

Surface Water Management Strategy - The SWMS ensures that a sustainable drainage solution can be achieved which reduces the peak 

discharge rate to the pre-development runoff rate to manage and reduce the flood risk posed by the surface water runoff from the 

site. 
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Flood Resilience and Resistance - The development of the layout should always consider that the site is potentially at risk from an 

extreme event and as such the implementation of flood resilience and resistance methods should be assessed. 

Designing for Local Drainage System Failure - The landscaped areas will include preferential flow paths that convey water away from 

buildings.  Surface water runoff would be directed to the drainage system through drainage gullies located around the perimeter of 

the buildings and through contouring of the hardstanding areas.  

An exceedance or blockage event of the sewers would not affect the proposed property because finished floor levels will be above 

surrounding ground levels, ensuring any exceedance flooding would not affect the building.  Exceedance flows would be contained 

within the highways surrounding the buildings. 

Access and Egress - The site and surrounding area is located within Flood Zone 1 and Zone A therefore a permanently safe and dry 

access can be maintained. 
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1. INTRODUCTION 

1.1. Background  

This Flood Consequence Assessment (FCA) has been prepared by Tier Environmental to support a planning application for the proposed 

development on Land off New Road, Rhosrobin, Wrexham.  This FCA includes an assessment of the existing and proposed surface and 

foul water drainage of the site. 

This FCA has been carried out in accordance with guidance contained in Technical Advice Note 15 Development and Flood Risk (TAN15)  

and associated Development Advice Maps.  This FCA identifies and assesses the risks of all forms of flooding to and from the 

development and demonstrates how these flood risks will be managed so that the development remains safe throughout the lifetime, 

taking climate change into account.   

It is recognised that developments which are designed without regard to flood risk may endanger lives, damage property, cause 

disruption to the wider community, damage the environment, be difficult to insure and require additional expense on remedial works.  

The development design should be such that future users will not have difficulty obtaining insurance or mortgage finance, or in selling 

all or part of the development, as a result of flood risk issues. 

1.2. Technical Advice Note 15 (TAN15) 

One of the key aims of TAN15 is to ensure that flood risk is taken into account at all stages of the planning process; to avoid 

inappropriate development in areas at risk of flooding and to direct development away from areas of highest risk. 

It advises that where new development is exceptionally necessary in areas of higher risk, this should be safe, without increasing flood 

risk elsewhere, and where possible, reduce flood risk overall. 

A risk based approach is adopted at stages of the planning process, applying a source pathway receptor model to planning and flood 

risk.  To demonstrate this, an FCA is required and should include: 

• whether a proposed development is likely to be affected by current or future flooding from all source; 

• whether it will increase flood risk elsewhere; 

• whether the measures proposed to deal with these effects and risks are appropriate; and 

• satisfy the justification test, including the acceptability of consequences. 
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1.3. Report Structure 

This FCA has the following report structure: 

• Section 2 details the sources of information that have been consulted; 

• Section 3 describes the location area and the existing and proposed development; 

• Section 4 outlines the flood risk to the existing and proposed development;  

• Section 5 details the justification test; 

• Section 6 describes the existing water networks within the vicinity of the site; 

• Section 7 outlines the proposed foul water drainage for the site; 

• Section 8 details the proposed surface water drainage for the site and assesses the potential impacts of the proposed 

development on surface water drainage;  

• Section 9 describes the risk management methods used to mitigate all sources of flood risk; and 

• Section 10 presents a summary and conclusions. 
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2. SOURCES OF INFORMATION 

2.1. Discussion with Regulators 

Consultation and discussions with the relevant regulators have been undertaken during this FCA including Natural Resources Wales, the 

Local Planning Authority (LPA), and Sewerage Undertakers.   

Natural Resources 

The Flood and Water Management Act 2010 gives Natural Resources Wales a strategic overview role for all forms of flooding and coastal 

erosion.  They also have direct responsibility for the prevention, mitigation and remediation of flood damage for main rivers and 

coastal areas.  The Natural Resources Wales is the statutory consultee with regards to flood risk and planning. 

Natural Resources Wales Flood Risk Standing Advice and TAN15 have been consulted and reviewed during this FCA.  This has confirmed 

the level of FCA required and that a surface water drainage assessment is to be undertaken.  Information regarding the current flood 

risk at the application site, local flood defences and flood water levels has been obtained from Natural Resources Wales. 

Wrexham County Borough Council  

Wrexham County Borough Council is the LPA and the Lead Local Flood Authority (LLFA) and has responsibilities for ‘local flood risk’, 

which includes surface runoff, groundwater and ordinary watercourses.  Planning guidance written by Wrexham County Borough 

Council regarding flood risk was consulted to assess the mitigation policies in place.   

The Wrexham County Council Preliminary Flood Risk Assessment (PFRA) which covers the site has been reviewed. 

Welsh Water/Dŵr Cymru 

Welsh Water/Dŵr Cymru is responsible for the disposal of waste water and supply of clean for this area.  Information with regards to 

sewer and water main flooding contained within the Wrexham County Council PFRA has been consulted.  All Water Companies have a 

statutory obligation to maintain a register of properties/areas which are at risk of flooding from the public sewerage system, and this 

is shown on the DG5 Flood Register. 

A sewer plan has been received from Welsh Water/Dŵr Cymru (see Appendix B). 
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3. LOCATION & DESCRIPTION 

3.1. Site Location 

The site is located at Land off New Road, Rhosrobin, Wrexham (see Drawing T/14/1400/FCA/1).  The National Grid Reference (NGR) 

of the site is 333292, 352775.   

The site comprises an irregular shaped piece of land covering an area of 15.78 hectares (ha) or 157,800m2.  

3.2. Existing Development 

The site is in a greenfield state with the majority of the site being used as agricultural fields. 

3.3. Proposed Development 

It is understood that the proposals are for a residential development with up to 189 dwellings, gardens, access and landscaped areas 

across 6.31ha of the overall site of 15.78ha covering the south west corner of the site (see Appendix C).  Further details with regard 

to the proposed development can be found in the accompanying information submitted with the planning application. 

3.4. Ground Levels 

A topographical survey of the site has recently been undertaken (see Appendix D).  The sites falls from south to north with a minimum 

ground level of 81.90 metres Above Ordnance Datum (mAOD) and a maximum ground level of 98.45mAOD. 

3.5. Catchment Hydrology 

Located within the site are a number of small drainage channels, at the time of the site visit these were dry.  There are no other 

watercourses evident either on, or within the vicinity of the site (see Drawing T/14/1400/FCA/1).  

3.6. Geology 

The British Geological Survey (BGS) Map indicates that the bedrock underlying the site consists of the Salop Formation – mudstone, 

sandstone and conglomerate and the Halesowen Formation – mudstone, siltstone and sandstone.  The superficial deposits consist of 

Till, Devensian – diamicton. 

3.7. Groundwater 

The Environment Agency has designated the bedrock and superficial deposits as Secondary A Aquifers - 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.   
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3.8. Groundwater Source Protection Zones 

The site is not located within an Environment Agency Groundwater Source Protection Zone. 

3.9. Soil 

Information from the National Soil Resource Institute1 details the site area as being situated on freely draining slightly acid loamy soils.  

The Flood Studies Report WRAP soil map classification is type 1: i) Well drained permeable sand or loam soils and shallower analogues 

over highly permeable limestone, chalk, sandstone or related drifts; ii) Earthy peat soils drained by dykes and pumps; and iii) Less 

permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys. 

3.10. Permeability/Infiltration Rate 

In determining the future surface runoff from the site, the potential of using infiltration devices has been considered.  As no site 

geotechnical information on the permeability and infiltration rate at the site has been acquired at this stage it is not possible to 

comment definitively upon the suitability of infiltration based systems.  However, an overview of the general ground conditions (see 

Sections 3.6 to 3.9) may be used to gauge if there is potential for their application.   

Therefore, it has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  SUDS methods 

such as soakaways, permeable paving, grassed swales may work at the site. 

If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site to BRE Digest 

365 Guidelines to confirm the assumptions made in the calculations.  Such work is beyond the scope of this FCA, but should be 

undertaken to inform the detailed drainage strategy for the site. 

 

 

  

                                                

1 National Soil Resources Institute (NSRI) 2013. The Soils Guide. Available: www.landis.org.uk. Cranfield University, UK. Last accessed 29/09/2014. 
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4. FLOOD RISK 

4.1. Sources of Flooding 

All sources of flooding have been considered, these are; Fluvial (river) Flooding, Tidal (coastal) Flooding, Groundwater Flooding, 

Surface Water (pluvial) Flooding, Sewer Flooding and Flooding from Artificial Drainage Systems/Infrastructure Failure. The key 

consequences of flooding are death/personal injury, extensive damage to property, properties uninhabitable for long periods, 

properties cannot be sold, insurance unavailable or too expensive, expense of installing flood resilience measures and business 

interruptions. 

Fluvial (river) Flooding 

Located within the site are a number of small drainage channels, at the time of the site visit these were dry.  There are no other 

watercourses evident either on, or within the vicinity of the site (see Drawing T/14/1400/FCA/1). The risk of fluvial flooding is 

considered to be not significant.  Therefore, flooding from this source has not been considered further within this FCA. 

Tidal (coastal) Flooding 

The site is not located within the vicinity of tidal flooding sources and the risk of tidal flooding is considered to be not significant.  

Therefore, flooding from this source has not been considered further within this FCA. 

Groundwater Flooding 

Groundwater flooding is defined as the emergence of groundwater at the ground surface or the rising of groundwater into man-made 

ground under conditions where the normal range of groundwater levels is exceeded. Groundwater flooding tends to occur sporadically 

in both location and time. When groundwater flooding does occur, it tends to mostly affect low-lying areas, below surface infrastructure 

and buildings (for example, tunnels, basements and car parks) underlain by permeable rocks (aquifers). 

Site conditions (see Section 3.6 to 3.9) suggest a low probability of groundwater flooding.  The Wrexham County Borough Council SFRA 

confirms that there were no records of past groundwater flooding within Wrexham County Borough Council; this is due to the topography 

and geology of the area.  

No below surface infrastructure and buildings are located or are proposed for the site.  The risk from this source will be further 

mitigated by using a number of risk management measures (see Section 9.0).  The risk of flooding from groundwater flooding is 

considered to be not significant.   Therefore, flooding from this source has not been considered further within this FCA.    

Surface Water (pluvial) Flooding 

The soil condition at the site and within the vicinity of the site (see Section 3.9) and the topography of the site suggest that the site is 

relatively well drained and surface water flooding would not be expected to accumulate to any significant depths.  Surface water 

flooding tends to occur sporadically in both location and time such surface water would tend to be confined to the streets around the 

development.   
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Drawing T/14/1400/FCA/2 confirms that the majority of the site is not at risk of surface water flooding with a chance of surface water 

flooding of less than 1 in 1000 years (0.1%).  However, a small proportion of the site has a low to high of surface water flooding with a 

chance of between 1 in 1000 (0.1%) and 1 in 100 (1%) years up to a greater than 1 in 30 (3.3%) years.  This may result in water depths 

of 300mm to 900mm and water velocities of less than 0.25m/s.  This is associated with small areas of poor permeability and low spots 

within the site topography. 

Surface water flooding poses a low flood risk to the site; the risk from this source will be mitigated by using a number of risk 

management measures (see Section 9.0).  The risk of flooding from surface water flooding is considered to be of low significance.    

Sewer Flooding 

Sewer flooding occurs when urban drainage networks become overwhelmed and maximum capacity is reached.  This can occur if there 

is a blockage in the network causing water to back up behind it or if the sheer volume of water draining into the system is too great 

to be handled.  Sewer flooding tends to occur sporadically in both location and time such flood flows would tend to be confined to the 

streets around the development. 

There are existing public sewers within roads adjacent to the site these will inevitably have a limited capacity so in extreme conditions 

there would be surcharges, which may in turn cause flooding (see Appendix B).   

Flood flows could also be generated by burst water mains but these would tend to be of a restricted and much lower volume than 

weather generated events and so can be discounted for the purposes of this assessment. Given the design parameters normally used 

for drainage design in recent times and allowing for some deterioration in the performance of the installed systems, which are likely 

to have been in place for many years, an appropriate flood risk probability from this source could be assumed to have a return period 

in the order of 1 in 10 to 1 in 30 years.  The provision of adequate level difference between the ground floors and adjacent ground 

level would reduce the annual probability of damage to property from this source to 1 in 100 years or less. 

Sewer flooding poses a low flood risk to the site; the risk from this source will be mitigated by using a number of risk management 

measures (see Section 9.0).  The risk of flooding from sewer flooding is considered to be of low significance.    

Flooding from Artificial Drainage Systems/Infrastructure Failure 

There are no other nearby artificial water bodies, water channels and artificial drainage systems that could be considered a flood risk 

to the site.  The Environment Agency Reservoir flood map shows that the site is not at risk of reservoir flooding (see Drawing 

T/14/1400/FCA/3).  The risk of flooding from reservoir failure is considered to be not significant.  Therefore, flooding from these 

sources has not been considered further within this FCA. 

4.2. Natural Resources Wales Flood Zones 

A review of the Natural Resources Wales flood map indicates that the site is located within Flood Zone 1 and therefore has a ‘low 

probability’ of fluvial flooding as shown in see Drawing T/14/1400/FCA/4, with less than a 1 in 1000 annual probability of river flooding 

in any year (<0.1%).   
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The Flood Zones are the current best information on the extent of the extremes of flooding from rivers or the sea that would occur 

without the presence of flood defences, because these can be breached, overtopped and may not be in existence for the lifetime of 

the development. 

The Natural Resources Wales Flood Zones and acceptable development types are explained in Table 4.1.  Table  4.1, highlighted in 

green, shows that all development types are generally acceptable in Flood Zone 1. 

Table 4.1 - Natural Resources Flood Zones and Appropriate Land Use 

Flood 
Zone 

Probability Explanation Appropriate Land 
Use 

Zone 
1 

Low Less than 1 in 1000 annual probability of river or sea flooding in any year (<0.1%) 
All development 
types generally 
acceptable 

Zone 
2 

Medium 
Between a 1 in 100 and 1 in 1000 annual probability of river flooding (1% - 0.1%) 
or between a 1 in 200 and 1 in 1000 annual probability of sea flooding (0.5% 
0.1%) in any year 

Most development 
type are generally 
acceptable 

Zone 
3a 

High A 1 in 100 or greater annual probability of river flooding (>1%) or a 1 in 200 or 
greater annual probability of flooding from the sea (>0.5%) in any year 

Some development 
types not 
acceptable 

Zone 
3b 

‘Functional 
Floodplain’ 

Land where water has to be flow or be stored in times of flood. SFRAs should 
identify this zone (land which would flood with an annual probability of 1 in 20 
(5%) or greater in any year or is designed to flood in an extreme (0.1% flood, or 
at another probability to be agreed between the LPA and the Environment 
Agency, including water conveyance routes) 

Some development 
types not 
acceptable 

4.3. Natural Resources Wales Flood Zones 

The Development Advice Map which accompanies TAN15 confirms that the site has a ‘low probability’ of fluvial or tidal/coastal flooding 

(See Table 4.2).  Drawing T/14/1400/FCA/5 shows that the site is located within Zone A and is therefore considered to be at little or 

no risk of fluvial or tidal/coastal flooding. 

Table 4.2 describes the composition and use of the TAN15 zones to control and manage development.  Applying the Flood Risk 

Vulnerability Classification in Figure 2 of TAN15, the proposed development is classified as ‘Highly Vulnerable’.   

In TAN15 (Section 9.0) appropriate uses have been identified for the TAN15 zones.  TAN15 states that ‘Highly Vulnerable’ uses are 

appropriate within Zone A after the completion of a satisfactory FCA.  This is confirmed within Table 4.2. 
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Table 4.2 – TAN15 Flood Zones 

Description of Zone Zone Use within the precautionary Framework 

Considered to be at little or no risk of 
fluvial or tidal/coastal flooding. 

A 
Used to indicate that justification test is not applicable and no need to 
consider flood risk further. 

Areas known to have been flooded in 
the past evidenced by sedimentary 
deposits. 

B 

Used as part of a precautionary approach to indicate where site levels should 
be checked against the extreme (0.1%) flood level. If site levels are greater 
than the flood levels used to define adjacent extreme flood outline there is no 
need to consider flood risk further. 

Based on Environment Agency extreme 
flood outline, equal to or greater than 
0.1% (river, tidal or coastal) 

C 
Used to indicate that flooding issues should be considered as an integral part of 
decision making by the application of the justification test including 
assessment of consequences. 

Areas of the floodplain which are 
developed and served by significant 
infrastructure, including flood 
defences. 

C1 
Used to indicate that development can take place subject to application of 
justification test, including acceptability of consequences. 

Areas of the floodplain without 
significant flood defence 
infrastructure. 

C2 

Used to indicate that only less vulnerable development should be considered 
subject to application of justification test, including acceptability of 
consequences. Emergency services and highly vulnerable development should 
not be considered. 

4.4. Historic Flooding 

Data from the BGS indicates that the types of deposits located on the site are not of the type normally associated with floodplains.  

There are no records of anecdotal information of flooding at the site.  The British Hydrological Society “Chronology of British 

Hydrological Event2” has no information on flooding within the vicinity of the site.  No other historical records of flooding for the site 

have been recorded.   

Therefore, it has been assumed that the site has not flooded within the recent past (i.e. the last thousand years). 

4.5. Existing and Planned Flood Defence Measures 

Drawing T/14/1400/FCA/4 shows that the site is not protected by any formal or informal flood defence measures, flood storage areas 

and is not located within an area benefiting from flood defences.  

4.6. Site Specific Flood Risk Assessment 

A summary of the sources of flooding and a review of the risk posed by each source at the site is shown in Table 4.3. 

 

 

                                                

2 http://www.dundee.ac.uk/geography/cbhe/ 
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Table 4.3 - Risk Posed by Flooding Sources 

Sources of Flooding Potential Flood Risk  Potential Source Probability/Significance 

Fluvial (river) Flooding No None Reported Not significant 

Tidal (coastal) Flooding No None Reported Not significant 

Groundwater Flooding No None Reported Not significant 

Surface Water (pluvial) Flooding Yes Poor 
Permeability/Low 
Spots 

Low 

Sewer Flooding Yes Local Sewers Low 

Flooding from Artificial Drainage 
Systems/Infrastructure Failure 

No None Reported Not significant 

 

The site is not at risk of flooding from a major source (e.g. fluvial and/or tidal).  A number of secondary flooding sources have been 

identified which may pose a low risk to the site. These are: 

• Surface Water (pluvial) Flooding 

• Sewer flooding 

Provided the buildings are set above the back of the footway of the adjacent carriageway to enable the full capacity of any secondary 

flood conveyance to be utilised, the risk of flooding from flooding is considered low.  The flooding sources will only inundate the site 

to a relatively low water depth and water velocity, will only last a short period of time, in very extreme cases and will not have an 

impact on the whole of the proposed development site.    

As noted in Section 4.2, the site has a ‘low probability’ of fluvial flooding as the site is located within Flood Zone 1 and Zone A with 

less than a 1 in 1000 annual probability of river flooding in any year (<0.1%).   

The proposed development is classified as ‘Highly Vulnerable’, ‘Highly Vulnerable’ uses are appropriate within Flood Zone 1 and Zone 

A after the completion of a satisfactory FCA. 

The flood risk at the site, will be managed and mitigated by using a number of risk management techniques, and mitigation strategies 

to manage and reduce the overall flood risk at the site (see Section 9.0). 

In conclusion, the flood risk to the site can be considered to be limited; the site is situated in Flood Zone 1 and Zone A, with a low 

annual probability of flooding and from all sources.  The site is unlikely to flood except in very extreme conditions.    
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5. JUSTIFYING THE LOCATION OF THE DEVELOPMENT 

5.1. Justification Test 

New development should be directed away from Zone C and towards suitable land in Zone A, otherwise to Zone B, where river or 

coastal flooding will be less of an issue.  The proposed development site complies with the Justification Test which should be applied 

at all stages of planning. 

The Development Advice Map shows that the site is located within Zone A and confirms that the site has a ‘low probability’ of fluvial 

or tidal/coastal flooding and is therefore considered to be at little or no risk of fluvial or tidal/coastal flooding (see Drawing 

T/13/1400/FCA/5). 

Therefore, the Justification Test will not need to be undertaken as part of this planning application. The development proposals should 

therefore be considered by the LPA to satisfy the Justification Test as set out in TAN15. 
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6. EXISTING DRAINAGE NETWORKS 

6.1. Introduction 

This section details the existing water network infrastructure within and adjacent to the site.  The existing water network has been 

identified and assessed using a number of techniques including a review of previous assessments of the site drainage.  

It is recognised that developments that are designed without regards to the foul and surface water sewers are likely to result in 

increased impact on existing off site service provision.  In addition, it is possible that substantial services cross the site, which may 

have associated easements.  

6.2. Existing Water Drainage  

A public foul sewer is located within the site (see Appendix B).  A 150mm diameter public foul sewer is shown entering the southern 

boundary of the site and running along the southern boundary of the site before turning north and running from south to north along 

the eastern boundary of the site.  This then joins another 600mm diameter public foul sewer and runs to the north through the site as 

a 225mm diameter public foul sewer (see Appendix B). 

Welsh Water/Dŵr Cymru has no duty to keep records of private foul water sewers, and there are no comprehensive records kept 

elsewhere. 

6.3. Existing Surface Water Drainage  

There are no public surface water sewers located within the vicinity of the site (see Appendix B).   

Welsh Water/Dŵr Cymru has no duty to keep records of private surface water sewers, and there are no comprehensive records kept 

elsewhere. 
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7. PROPOSED FOUL WATER DRAINAGE 

7.1. Foul Water Drainage Strategy 

Development of the site will take place with separate systems for foul and surface water drainage. The separate system will extend 

to the public sewer. 

Foul water will discharge to the existing Welsh Water/Dŵr Cymru public foul water sewers located within the vicinity of the site at a 

point adjacent to the site (see Appendix B).  Using the information on the depth and arrangement of the existing sewers it has been 

assumed that gravity drainage will be possible; however, it would be prudent to undertake further detailed surveys to verify the 

inverts, depth and arrangement of the existing public sewer.  

7.2. Conditions 

The public sewer network is for domestic sewage purposes.  This generally means foul water for domestic purposes and, where suitable 

surface water or combined sewer is available, surface water from the roofs of buildings together with surface water from paved areas 

of land appurtenant to those buildings.  Land and highway drainage have no right of connection to the public sewer network.  No land 

drainage can be connected/discharged to the public sewer.   

At a last resort, highway drainage may be accepted under certain circumstances.  If SUDS are not a viable option, there are no 

watercourses or highway drains available and if capacity is available within the public sewer network, highway drainage discharge to 

the public sewer network may be permitted.  In this event, the developer may be required to enter into a formal agreement with 

Welsh Water/Dŵr Cymru under Section 115 Water Industry Act 1991 to discharge non-domestic flows into the public sewer network. 

Foul water from kitchens and/or food preparation areas of any restaurants and/or canteens etc. must pass through a fat and grease 

trap of adequate design before any discharge to the public sewer network. 

7.3. Application to make connections 

The developer will write to Welsh Water/Dŵr Cymru requesting an application form that will be duly completed and returned.  No 

works on the public sewer will be carried out until a letter of consent is received from Northumbrian Water. 

7.4. Adoption Agreements 

Prospective adoptable sewers and pumping stations will be designed and in constructed in accordance with ‘Sewers for Adoption’ 6th 

Edition as supplemented by Welsh Water/Dŵr Cymru requirements, pursuant to an agreement under Section 104 of the Water Industry 

Act 1991.  An application to enter into a Section 104 agreement must be made in writing prior to any works commencing on site.  

7.5. Easements 

An easement (an area over and to either side of the sewer on which no buildings or other permanent structures are permitted) is 

required where sewers are laid in land other than highway.  The minimum dimension of a sewer easement is 6 metres (3 metres either 

side of the centre line of the sewer), but may be more depending on the size and depth of the sewer.  No information has been provided 
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by Welsh Water/Dŵr Cymru on the depth of sewers within the vicinity of the site.  Easements are not required where the sewers are 

in the public highway.  If sewers are shown as being present on the site this will be discussed further with Welsh Water/Dŵr Cymru.  
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8. SURFACE WATER MANAGEMENT 

8.1. Surface Water 

It is recognised that consideration of flood issues should not be confined to the floodplain.  The alteration of natural surface water 

flow patterns through developments can lead to problems elsewhere in the catchment, particularly flooding downstream.  For example, 

replacing vegetated areas with roofs, roads and other paved areas can increase both the total and the peak flow of surface water 

runoff from the development site.  Changes of land use on previously developed land can also have significant downstream impacts 

where the existing drainage system may not have sufficient capacity for the additional drainage.   

A surface water management strategy for the site proposals has been developed to manage and reduce the flood risk posed by the 

surface water runoff from the site.  An assessment of the surface water runoff rates has been undertaken, in order to determine the 

surface water options and attenuation requirements for the site.  The assessment considers the impact of the development compared 

to current conditions.  Therefore, the surface water attenuation requirement for the developed site can be determined and reviewed 

against existing arrangements. 

The surface water drainage arrangements for any development site should be such that the volumes and peak flow rates of surface 

water leaving a developed site are no greater than the rates prior to the proposed development, unless specific off-site arrangements 

are made and result in the same net effect. 

It should be acknowledged that the satisfactory collection, control and discharge of surface water runoff are now a principle planning 

and design consideration.  This is reflected in recently implemented guidance and released National Sustainable Drainage Systems 

(SUDS) Standards. 

8.2. Discharge of Surface Water 

There are three possible options to discharge the surface water runoff in accordance with requirement H3 of the Building Regulations 

2002, this hierarchy is also promoted within TAN15.  Rainwater shall discharge to one of the following, listed in order of priority: 

1. an adequate soakaway or some other adequate infiltration system; or, where that is not reasonably practicable, 

2. a watercourse; or where that is not reasonably practicable, 

3. a sewer. 

It is necessary to identify the most appropriate method of controlling and discharging surface water. The design should seek to improve 

the local runoff profile by using systems that can either attenuate runoff and reduce peak flow rates or positively impact on the existing 

surface water runoff. 

Soakaway/Infiltration System 

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site (see Section 3.10).  SUDS 

methods such as soakaways, permeable paving, grassed swales may work at the site. 
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If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site to BRE Digest 

365 Guidelines to confirm the assumptions made in the calculations.  Such work is beyond the scope of this FCA, but should be 

undertaken to inform the detailed drainage strategy for the site. 

Watercourse 

Should infiltration be found to be unsuitable, the next option is discharge to a watercourse.  However, there are no watercourses evident 

either on, or within the vicinity of the site (see Drawing T/14/1403/FCA/1).  Therefore, discharge to a watercourse will not be possible.   

Sewer 

In the event that discharge of surface water via infiltration or discharge to a watercourse is deemed unsuitable, then discharge to the 

public sewer would have to be investigated further.  Where the developer proposes to discharge to a public sewer, prior approval from 

Dwr Cymru/Welsh Water Developer Services will be required, to ensure that the surface water discharge from the site shall not be 

detrimental to the existing sewerage system. 

8.3. Site Areas 

The site is in a greenfield state with the majority of the site being used as agricultural fields.  It is understood that the existing drainage 

infrastructure at the site efficiently and effectively manages surface water runoff generated at the site.  As there is no history of 

surface water flooding at the site it is likely that the current drainage system is sufficient for the current site use.   

It is understood that the proposals are for a residential development with up to 189 dwellings, gardens, access and landscaped areas 

across 6.31ha of the overall site of 15.78ha covering the south west corner of the site (see Appendix C).   

Table 8.1 shows that the existing site is constructed from 6.31ha (100%) of permeable surfaces with 0.00ha (0%) of impermeable 

surfaces located on the site.  At this stage a detailed proposed site layout has not been developed.  Therefore, a conservative figure 

for the increase in the impermeable figure has been adopted.  Once the proposed site layout is finalised this can be reviewed and 

amended as required.  A figure of 40% for the impermeable areas has been adopted for the proposed site layout.  The proposed 

development will decrease the permeable area to 3.79ha (60%) and increase the impermeable area to 2.52ha (40%) generating higher 

surface water runoff post-development.  If uncontrolled, this could in turn increase the risk of flooding to the site and off-site locations. 

Table 8.1 - Site Areas (ha) 

Element Pre-development Post-development Difference 

Permeable Surfaces  6.31  3.79 - 2.52 

Impermeable Surfaces  0.00 2.52 + 2.52 

Total  6.31 6.31 ----- 

8.4. Surface Water Runoff from the Existing Site 

The current site is not formally drained.  The majority of rainfall either infiltrates into the soils substrate or discharges from the site 

as surface water runoff. In order to quantify any potential increase in surface water runoff, the pre- and post-development runoff 

rates from the site must be determined (see Table 8.2).  Greenfield runoff rates from the existing permeable surfaces have been 
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calculated using the Institute of Hydrology Report 124 method (IoH124)3 using the Masterdrain Drainage software (see Appendix E).  

QBAR (rural) has been calculated to be 2.99l/s. 

Table 8.2 – Existing Site Total Peak Runoff Rates 

Return Period (years) l/s l/s/ha 

1 in 1 2.54 0.40 

1 in 2 2.99 0.47 

1 in 30 5.23 0.83 

1 in 100 6.51 1.03 

8.5. Site Attenuation 

The provision of suitable attenuation on site to mitigate the flood risk resulting from the development of the site will be a key factor 

in the evolution of the site development layout.  The provision of large volumes of attenuation, as is likely in this case, can be achieved 

by a number of methods; however, not all systems can be assessed in direct comparison. 

One of the aims of TAN15 is to provide not only flood risk mitigation but also to maximise additional gains such as improvements in 

runoff quality and provision of amenity and bio-diversity. Systems incorporating these features are often termed SUDS and it is the 

requirement of TAN15 that these are considered as the primary means of collection, control and disposal for storm water as close to 

source as possible. 

The principle applied in the design of storage is to limit the discharge rate of surface water runoff from the developed site for events 

of similar frequency of occurrence to the same peak rate of runoff as that which takes place from a greenfield site prior to 

development.  QBAR (rural) has been calculated to be 2.99l/s.  Using a complex control device and practical minimum pipe sizes it is 

not practical to control the discharge rate to below 5.00l/s.  Therefore, a value of 5.00l/s has been used as the limiting discharge rate. 

Table 8.3 shows the volume of attenuation required for the proposed development estimated using the Masterdrain Drainage Software 

for the 2, 30 and 100 year events 6 hour4 events, with a 30% allowance for climate change assuming the proposed 40% of impermeable 

area with 5.00l/s used as the limiting discharge rate (see Appendix F).  This can include storing water above ground for events greater 

than the 1 in 30 year event.   

 

Table 8.3 - Storage Volume  

Return Period (years) Limiting Discharge Rate (l/s)  Volume (m3)  

2 + 30% 
5.00 

548 

30 + 30% 1070 

                                                

3 Institute of Hydrology (1994) Flood estimation for small catchments. Report no 124. 
4 The 6 hour duration storm is used by designers as this an event which can cause flooding in small catchments. 
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100 + 30% 1420 

 

This volume may be reduced by implementing a complex control at the outfall which would increase the rate of discharge from the 

site for events above the 1 in 30 year event.  This should be explored at detailed design stage and agreed with the LPA, Welsh 

Water/Dŵr Cymru and the Environment Agency. 

This volume of attenuation storage could be provided by a variety of means these are discussed below. 

8.6. SUDS and Water Quality 

Current guidance promotes sustainable water management through the use of SUDS.  SUDS measures should be used to control the 

surface water runoff from the proposed development site therefore, managing the flood risk to the site and surrounding areas from 

surface water runoff.   

1. A hierarchy of techniques is identified5: 

2. Prevention – the use of good site design and housekeeping measures on individual sites to prevent runoff and pollution (e.g. 

minimise areas of hard standing). 

3. Source Control – control of runoff at or very near its source (such as the use of rainwater harvesting, permeable paving, 

soakaways and/or green roofs). 

4. Site Control – management of water from several sub-catchments (including routing water from roofs and car parks to 

one/several large soakaways for the whole site, swales and/or infiltration trenches). 

5. Regional Control – management of runoff from several sites, typically in a detention pond, basins, tanks and/or wetland. 

It is generally accepted that the implementation of SUDS as opposed to conventional drainage systems, provides several benefits by: 

• reducing peak flows to watercourses or sewers and potentially reducing the risk of flooding downstream; 

• reducing the volumes and frequency of water flowing directly to watercourses or sewers from developed sites; 

• improving water quality over conventional surface water sewers by removing  pollutants from diffuse pollutant sources; 

• reducing potable water demand through rainwater harvesting; 

• improving amenity through the provision of public open spaces and wildlife habitat; and 

                                                

5 CIRIA (2004) Report C609, Sustainable Drainage Systems – Hydraulic, Structural and Water Quality advice. 
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• replicating natural drainage patterns, including the recharge of groundwater so that base flows are maintained. 

The most appropriate attenuation system will need to satisfy three main characteristics, firstly, provide the required volume of storage, 

secondly, minimise the loss of developable land and thirdly, where possible provide local amenity.  The application of the SUDS Manual6 

requires that the runoff from sites is not only restricted to meet the pre-development runoff characteristics but also that SUDS systems 

are utilised to improve the quality of the runoff prior to outfall to watercourses.  The SUDS Manual and Natural Resources Wales 

guidance applies a sustainability hierarchy to the various types of SUDS systems, this is summarised in Table 8.4. 

Table 8.4 - Sustainability Hierarchy 

Most 

Sustainable 

 

 

 

 

Least 

Sustainable 

SUDS Technique Flood Reduction Pollution 

Reduction 

Landscape & Wildlife 

Living Roofs � � � 

Basins and ponds 

- Constructed wetlands 

- Balancing ponds 

- Detention basins 

- Retention ponds      

� � � 

Filter strips and swales      � � � 

Infiltration Devices 

- soakaways 

� � � 

Permeable Surfaces and Filter Drains 

- Gravelled areas 

- Solid paving blocks 

- Permeable paving    

� �  

Tanked systems 

- over-sized pipes/tanks 

- cellular storage 

�   

 

Systems at the top of the hierarchy provide a combination of attenuation, treatment and ecology and are deemed the most sustainable 

options. There are always specific scenarios where systems are more suitable than others and at this stage it is not possible to guide 

the development towards a particular strategy.  

In addition to the above hierarchy the SUDS Manual (Table 5.6) identifies the number of treatment trains or SUDS devices through 

which flow should pass from various point sources of runoff (see Table 8.5).  This is designed to ensure that the receiving watercourses 

are not put at risk of pollution by new development. 

                                                

6 CIRIA C697 SUDS Manual, 2007. 
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Table 8.5 - Number of Treatment Train Components (assuming effective pre-treatment is in place) 

Runoff Catchment Characteristic Receiving Watercourse Sensitivity 

Low Medium High 

Roof only 1 1 1 

Residential roads 

Parking areas 

Commercial zones 

2 2 3 

Refuse collection 

Industrial areas 

Loading bays 

Lorry parks 

Highways 

3 3 4 

 

The usual approach is to consider the ‘SUDS train’ where each of the above options are considered in turn until a suitable solution is 

found. Thus source control techniques such as soakaways, rainwater harvesting and/or infiltration trenches, if suitable on a site, are 

considered preferable to permeable conveyance and passive treatment systems such as tanks or ponds.  The various options are 

considered in outline below. 

Source Control  

(i) Soakaways 

Soakaways are buried rings or tanks filled with rubble or stone and allow gradual infiltration of collected runoff from impermeable 

areas into the surrounding soil.  They require relatively permeable strata below a site to allow percolation and the reduction in runoff 

is achieved by the volume of percolation and the available storage volume.  An assessment of their suitability requires the 

characteristics of the sub-soils or the geology to confirm the infiltration rate or vertical permeability. 

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  Soakaways may work at the 

site.  If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site to BRE 

Digest 365 Guidelines to confirm the assumptions made in the calculations.  

(ii) Permeable Paving 

The use of permeable paving can often be considered for pedestrian or car parking areas but not for heavy traffic areas such as 

roadways where the heavy loading could damage the paving infrastructure.  It is also possible to provide plot-by-plot systems connecting 

in to a site wide system.  There may be scope to apply these features on a plot-by-plot basis as the layout develops further. 

These systems also encourage biological treatment of flow and extraction of oils and heavy metals from the run-off. 
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Land take is reduced as storage is located under car parks and access roads.  However, maintenance is potentially a long term issue 

and the possibility of the paving being damaged, dug up and not properly reinstated or not regularly swept could lead to compromising 

the future capacity of the system. 

This system will negate the need for a separate collection system such as kerbs and gullies.  It will also assist in reducing the flood 

profile of the site by significantly attenuating the run-off from the development within the sub base material. 

There is no specific amenity provided by the system other than enabling other areas to be utilised for development rather than 

potentially sterilizing areas with an easement for a sewer or stand-off for a basin. 

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  Permeable paving may work 

at the site.  If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site 

to BRE Digest 365 Guidelines to confirm the assumptions made in the calculations. 

(iii) Rainwater Harvesting 

The reuse of water from roofed areas to provide grey (non-potable) water for flushing WCs within buildings can reduce storm runoff 

without the need for treatment or oil separators since the risk of spillage or contamination is low. Such a facility could be practical 

depending on the available water volumes.  Rain water is held in off-line storage tanks at or about roof level from where a gravity feed 

is used to supplement the standard water supply. This would not include the hard standing areas at ground level such as roads and car 

parking areas which would require a pumped system to return water to roof level and this is considered impractical.  Over the course 

of a year a grey water system will reduce the volume of water entering the storm water disposal system and could be considered. 

Such a system would require one or more tanks at roof level and under optimum conditions these would be kept as near as full as 

possible to ensure a reliable water supply.   

(iv) Green Roofs 

A green roof is a multi-layered system that covers the top of a building with soil and vegetation and which can provide a degree of rain 

storm attenuation and a reduction in site runoff.  These can either be extensive roofs which are low maintenance with a 25-125 mm 

soil layer in which a variety of hardy drought tolerant low plants are grown, or intensive roofs with trees and planters which impose a 

greater load on the roof structure but are more suitable in certain circumstances.  Green roofs can be used to reduce the volume and 

rate of runoff so that other SUDS techniques in the scheme can be significantly reduced in size.   

This is not a practical option and is therefore not considered further.  

 

Site Control - Permeable Conveyance Systems 

Permeable conveyance systems can take the form of infiltration trenches, swales or filter strips at road margins where surface runoff 

from roads, car parking areas and also roof drainage can be directed.  Used to collect water directly from linear systems, percolate 

the flow, attenuate and then discharge the flow to either a traditional system or a secondary SUDS device. 
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The use of these systems is more suited to linear applications such as roads as the typical cross section is relatively small and longer 

runs are required to provide attenuation volume.  Land take can be relatively small in comparison to other systems and both types 

perform well in improving water quality.  They are also ideally suited for disposal of water via secondary infiltration. 

It is likely that these features could be utilised as the first treatment train and as part of the site collection and conveyance system. 

(i) Infiltration Trench 

Infiltration trenches are essentially linear soakaways which allows water to infiltrate into the soils as it is transported to a disposal 

point.   

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  Infiltration trenches may 

work at the site.  If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out 

on site to BRE Digest 365 Guidelines to confirm the assumptions made in the calculations. 

(ii) Swales 

Swales are open wide trapezoidal channels across a site which allows water to infiltrate into the soils as it is transported to a disposal 

point.   

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  Swales may work at the site.  

If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site to BRE Digest 

365 Guidelines to confirm the assumptions made in the calculations. 

(iii) Filter Strips 

Filter strips will be smaller in plan area than a swale although the swale can be landscaped to be incorporated in to the verge of the 

carriageway, combining two functions.   

It has been concluded that there should be infiltration drainage within the soils and bedrock at the site.  Filter strips may work at the 

site.  If an infiltration system is proposed, it is recommended that a series of infiltration/soakaway tests are carried out on site to BRE 

Digest 365 Guidelines to confirm the assumptions made in the calculations. 

Passive Treatment Systems 

Where ground conditions prevent the use of infiltration, such as on ground that may be impermeable or contaminated, SUDS methods 

that are designed not to infiltrate can be considered.  Passive treatment systems can include a pond, wetland, tank or a basin on the 

lower parts of a site.  These will reduce peak flows, but not the volume of runoff, and slow down flows before disposal to a surface 

water drainage system.  These may provide a suitable SUDS solution for this site and options are therefore considered in outline below. 

(i) Ponds and Basins 

The nature of these systems is such that the runoff from the development can be treated by biological action and stilling to significantly 

improve the quality of water discharged from the system. 
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Basins also provide large areas of open space that can be developed for recreational uses or as new habitats for wildlife.  Both systems 

do, however, take up significant amounts of developable land and have residual maintenance and liability issues attached to their 

implementation.   

(ii) Storage Tanks 

Hard engineered tank storage systems have traditionally been used for attenuation structures for the past decade and are often 

specified where large volumes of storage are required (>200m3) and available space is an issue.  These could be located underneath 

the roads and paved areas. 

These systems have no inherent water treatment properties bar potential sedimentation of the attenuated flow and offer no additional 

amenity benefits. In some cases the easement to the tank or culvert is such that a significant portion of land area is sterilized from 

development and certain planting. 

There are also significant costs associated with these systems in production, transportation and installation. However, once installed 

the long term maintenance of the system is relatively low.  With a proven record of successful installation, tanks and culverts are 

regularly adopted by water authorities across the country, albeit with a large associated easement that will sterilise that portion of 

the site. 

(iii) Oversized Drainage Network 

A further option on storage and attenuation would be the use of an oversized drainage network designed to act as inline storage, rather 

than a tank or pond, to provide the required storage volume underground.  These could be located underneath the roads and paved 

areas.   

As the diameter of larger pipes readily available is limited the applicability of these types of systems is more suited to <200m3 of 

attenuation.  Above this volume the length of pipe required is excessive and difficult to suitably fit into a normal site layout. 

There is no intrinsic amenity provided by the use of this system neither is there any specific level of run-off treatment over and above 

that of a standard pipe and gully system. 

However, due to their traditional nature, the adoption of these types of systems by water authorities is straightforward and does not 

require any specialist input. The pipes are generally available direct from suppliers with little or no lead in time and the satisfactory 

long term performance of these systems is well documented. 

This option could be used in combination with other SUDS elements to provide the required storage volume.   

(iv) Cellular Storage 

Large volumes of storage can be provided under grassed and lightly trafficked areas by using proprietary plastic cellular systems.  This 

will maximise the developable area of the site.  These could be located underneath the roads and paved areas. 

There is no specific mechanism within the system designed to treat flow but extended detention times will allow sedimentation 

reducing the suspended solids within the discharge. 
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There is no creation of amenity by the installation of these types of systems, indeed by maintaining access to the system small areas 

may need to be reserved. 

If the developable footprint is tight then these systems may be advantageous however to ensure adoptability it is recommended that 

the use of these systems is discussed with the adopting authority as they are not always preferred. 

There would be room to install cellular storage under the site to provide the storage volume required.  This will require the new 

drainage network to divert flow from the impermeable buildings and parking areas to this cellular storage facility.  This could also be 

drained via permeable pavement surfaces.   

(v) Surface Storage 

The use of roads, public areas and even landscaped areas as additional storage is becoming a widely accepted form of attenuation. 

Water spilling from drainage systems can be collected via roads and kerbs and channelled to lower lying areas where it would be stored 

until the capacity in the existing system returns. 

These systems have the advantage of requiring little additional infrastructure merely detailing of the proposed roads and grassed areas. 

As these systems will only be used in extreme events when the adopted drainage system is exceeded (>1 in 30 years), they provide a 

very efficient way of catering for these events rather than providing permanent capacity. 

There is no inherent water treatment capability in this system or any particular increase in amenity; however the costs associated with 

this provision are relatively small.  

8.7. Proposed Surface Water Management Strategy (SWMS) 

The objective of this SWMS is to ensure that a sustainable drainage solution can be achieved which reduces the peak discharge rate to 

manage and reduce the flood risk posed by the surface water runoff from the site.  At this stage it is anticipated that the attenuation 

storage will be located in: Soakaways, Filter Strips, Infiltration Trenches, Swales, Storage Tanks, Oversized Drainage Networks, Cellular 

Storage, Surface Storage and Permeable Paving.  It is anticipated that the 1 in 30 year (plus climate change) event will be stored below 

ground and the 1 in 100 year (plus climate change) event will be temporarily stored above ground by the use of roads, public areas 

and even landscaped areas until the capacity of the drainage system returns. 

In order to limit the rate and volume of surface water runoff that is discharged, it will be necessary to include a flow control device.  

The surface water runoff from the site will be attenuated to 5.00l/s for all events up to and including the 1 in 100 year (+ 30%) rainfall 

event. 

As a consequence of limiting the rate of discharge from the site to the pre-development runoff rate, at times of heavy rainfall the 

volume of water leaving the site will be significantly less than that draining from it.  In order to prevent this water backing up in the 

system and causing flooding, 1420m3 of attenuation storage will be incorporated into the site layout. 

The size of this attenuation storage has been calculated such that the proposed development has the capacity to accommodate the 

100 year rainfall event including a 30% increase in rainfall intensity that is predicted to occur as a result of climate change.   
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The remainder of the site that is not formally drained, i.e. landscaped areas, will be permeable (grass).  The majority of rainwater 

falling on these areas will soak into the ground.  Surface water runoff would be directed to the drainage system through drainage 

gullies located around the perimeter of the buildings and through contouring of the hardstanding areas. 

These methods will reduce peak flows, the volume of runoff, and slow down flows and will provide a suitable SUDS solution for this 

site.  These preliminary considerations are based on the outline development scheme provided and hence the design purposes.   

The adoption of a surface water management strategy for the site represents an enhancement from the current conditions as the 

current surface water runoff from the site is uncontrolled, untreated, unmanaged and unmitigated. 

Where SUDS are to be used it must be established that these options are feasible, can be adopted and properly maintained and would 

not lead to any other environmental problems with a maintenance schedule or the lifetime of the facility and these issues should be 

considered at the detailed design stage. 

At this stage of the planning process it is proposed that a planning condition can be adopted to cover the detailed design of the surface 

water runoff from the site.  It is proposed that the detailed drainage design of the final scheme would be secured by a planning 

condition attached to any planning permission granted and agreed with the Environment Agency, Welsh Water/Dŵr Cymru and the LPA 

prior to works commencing.   

In adopting these principles it has been demonstrated that a scheme can be developed that does not increase the risk of flooding to 

adjacent properties and development further downstream. 

8.8. Designing for Local Drainage System Failure 

It is not economically viable or sustainable to build a drainage system that can accommodate the most extreme events.  Consequently, 

the capacity of the drainage system may be exceeded on rare occasions, with excess water flowing above ground7. 

Periods of exceedance occur when the rate of surface run-off exceeds the drainage system inlet capacity, when the pipe system 

becomes overloaded, or when the outfall becomes restricted due to the flood levels in the receiving water. 

The attenuation requirements have been designed to accommodate the 100 year storm event plus climate change (+ 30%).  To prevent 

flooding of the proposed properties if the design event is exceeded the surface flows generated will be managed. 

The design of the site layout provides an opportunity to manage this exceedance flow and ensure that indiscriminate flooding of 

property does not occur. 

There will not be an extensive sewerage network on the proposed development site and therefore any potential exceedance flooding 

would be from the public sewers located within the vicinity of the site.  An exceedance or blockage event of the sewers would not 

affect the proposed property because finished floor levels will be above surrounding ground levels, ensuring any exceedance flooding 

would not affect the building.  Exceedance flows would be contained within the highways surrounding the buildings. 

                                                

7 CIRIA (2006) Designing for exceedance in urban drainage – good practice. 
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In particular the landscaped areas will include preferential flow paths that convey water away from buildings.  Surface water runoff 

would be directed to the drainage system through drainage gullies located around the perimeter of the buildings and through contouring 

of the hardstanding areas.  

Therefore, managing and mitigating the flood risk from surface water runoff to the proposed properties from surface water runoff 

generated by the site development and to offsite locations as well the risk from surface water runoff generated offsite. 
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9. RISK MANAGEMENT 

9.1. Introduction 

The flood risk at this location is considered suitable for ‘highly vulnerable’ developments within TAN15.  In this flood zone, developers 

and local authorities should seek opportunities to reduce the overall level of flood risk in the area through the layout, form of the 

development and the use of flood mitigation measures including SUDS techniques. 

The flooding sources have been mitigated on the site by using a number of techniques, and mitigation strategies to manage and reduce 

the overall flood risk at the site.  This will ensure the development will be safe and there is:  

• Minimal risk to life; 

• Minimal disruption to people living and working in the area; 

• Minimal potential damage to property; 

• Minimal impact of the proposed development on flood risk generally; and 

• Minimal disruption to natural heritage. 

9.2. Minimum Floor Level 

There is no minimum finished floor level proposed as a result of flooding. However, it is recommended that all buildings are located 

above the back of footway of the adjacent carriageway by 150mm to enable the full capacity of any secondary flood conveyance to be 

utilised. 

9.3. Proposed Surface Water Management Strategy (SWMS) 

The surface water runoff produced by the site during a rainfall event is restricted which reduces the peak discharge rate to manage 

and reduce the flood risk posed by the surface water runoff from the site (see Section 8.0).   

9.4. Flood Resilience and Resistance 

The development of the layout should always consider that the site is potentially at risk from an extreme event and as such the 

implementation of flood resilience and resistance methods should be assessed. 

Relatively simple measures such as raising utility entry points, using first floor or ceiling down electrical circuits and sloping landscaping 

away from properties can be easily and economically incorporated into the development of the site. 
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9.5. Designing for Local Drainage System Failure 

The landscaped areas will include preferential flow paths that convey water away from buildings.  Surface water runoff would be 

directed to the drainage system through drainage gullies located around the perimeter of the buildings and through contouring of the 

hardstanding areas.  

There will not be an extensive sewerage network on the proposed development site and therefore any potential exceedance flooding 

would be from the public sewers located within the vicinity of the site.  An exceedance or blockage event of the sewers would not 

affect the proposed property because finished floor levels will be above surrounding ground levels, ensuring any exceedance flooding 

would not affect the building.  Exceedance flows would be contained within the highways surrounding the buildings. 

9.6. Access and Egress 

The site and surrounding area is located within Flood Zone 1 and Zone A therefore a permanently safe and dry access can be maintained. 

9.7. Flooding Consequences 

The mitigation measures detailed above show that the flood risk can be effectively managed and therefore the consequences of 

flooding are acceptable.   

In conclusion, the flood risk to the site can be considered to be limited; the site is situated in Flood Zone 1, with a low annual 

probability of flooding and from all sources.  The site is unlikely to flood except in very extreme conditions.    
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10. SUMMARY AND CONCLUSIONS 

10.1. Introduction 

This report presents an FCA in accordance with TAN15 for the proposed development on Land off New Road, Rhosrobin, Wrexham and 

includes an assessment of the existing and proposed surface and foul water drainage of the site. 

This FCA identifies and assesses the risks of all forms of flooding to and from the development and demonstrates how these flood risks 

will be managed so that the development remains safe throughout the lifetime, taking climate change into account.   

10.2. Flood Risk 

The site is not at risk of flooding from a major source (e.g. fluvial and/or tidal).  A number of secondary flooding sources have been 

identified which may pose a low risk to the site. These are: 

• Surface Water (pluvial) Flooding 

• Sewer flooding 

Provided the buildings are set above the back of the footway of the adjacent carriageway to enable the full capacity of any secondary 

flood conveyance to be utilised, the risk of flooding from flooding is considered low.  The flooding sources will only inundate the site 

to a relatively low water depth and water velocity, will only last a short period of time, in very extreme cases and will not have an 

impact on the whole of the proposed development site.    

The site has a ‘low probability’ of fluvial flooding as the site is located within Flood Zone 1 and Zone A with less than a 1 in 1000 annual 

probability of river flooding in any year (<0.1%).   

The proposed development is classified as ‘Highly Vulnerable’, ‘Highly Vulnerable’ uses are appropriate within Flood Zone 1 and Zone 

A after the completion of a satisfactory FCA. 

The flood risk at the site will be managed and mitigated by using a number of risk management techniques, and mitigation strategies 

to manage and reduce the overall flood risk at the site. 

In conclusion, the flood risk to the site can be considered to be limited; the site is situated in Flood Zone 1 and Zone A, with a low 

annual probability of flooding and from all sources.  The site is unlikely to flood except in very extreme conditions.    

10.3. Justification Test 

The Justification Test will not need to be undertaken as part of this planning application. The development proposals should therefore 

be considered by the LPA to satisfy the Justification Test as set out in TAN15. 
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10.4. Foul Water Drainage Strategy 

Development of the site will take place with separate systems for foul and surface water drainage. The separate system will extend 

to the public sewer. 

Foul water will discharge to the Welsh Water/Dŵr Cymru public foul water public foul sewer located within the vicinity of the site, at 

a point adjacent the site.   

Using the information on the depth and arrangement of the existing sewers it has been assumed that gravity drainage will be possible; 

however, it would be prudent to undertake further detailed surveys to verify the inverts, depth and arrangement of the existing public 

sewer.  

10.5. Surface Water Management Strategy (SWMS) 

The SWMS ensures that a sustainable drainage solution can be achieved which reduces the peak discharge rate to manage and reduce 

the flood risk posed by the surface water runoff from the site. It is understood that the surface water currently drains to the public 

combined sewers located within the vicinity of the site.  Therefore, the surface water will continue to discharge to these combined 

sewers at a point adjacent the site. 

At this stage it is anticipated that the attenuation storage will be located in: Soakaways, Filter Strips, Infiltration Trenches, Swales, 

Storage Tanks, Oversized Drainage Networks, Cellular Storage, Surface Storage and Permeable Paving.  In order to limit the rate and 

volume of surface water runoff that is discharged, it will be necessary to include a flow control device.  The surface water runoff from 

the site will be attenuated to 5.00l/s for all events up to and including the 1 in 100 year (+ 30%) rainfall event. 

As a consequence of limiting the rate of discharge from the site to the pre-development runoff rate, at times of heavy rainfall the 

volume of water leaving the site will be significantly less than that draining from it.  In order to prevent this water backing up in the 

system and causing flooding, 1420m3 of attenuation storage will be incorporated into the site layout. 

The size of this attenuation storage has been calculated such that the proposed development has the capacity to accommodate the 

100 year rainfall event including a 30% increase in rainfall intensity that is predicted to occur as a result of climate change.   

The remainder of the site that is not formally drained, i.e. landscaped areas, will be permeable (grass).  The majority of rainwater 

falling on these areas will soak into the ground.  Surface water runoff would be directed to the drainage system through drainage 

gullies located around the perimeter of the buildings and through contouring of the hardstanding areas. 

These methods will reduce peak flows, the volume of runoff, and slow down flows and will provide a suitable SUDS solution for this 

site.  These preliminary considerations are based on the outline development scheme provided and hence the design purposes.   

The adoption of a surface water management strategy for the site represents an enhancement from the current conditions as the 

current surface water runoff from the site is uncontrolled, untreated, unmanaged and unmitigated. 

Where SUDS are to be used it must be established that these options are feasible, can be adopted and properly maintained and would 

not lead to any other environmental problems with a maintenance schedule or the lifetime of the facility and these issues should be 

considered at the detailed design stage. 
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At this stage of the planning process it is proposed that a planning condition can be adopted to cover the detailed design of the surface 

water runoff from the site.  It is proposed that the detailed drainage design of the final scheme would be secured by a planning 

condition attached to any planning permission granted and agreed with the Environment Agency, Welsh Water/Dŵr Cymru and the LPA 

prior to works commencing.   

In adopting these principles it has been demonstrated that a scheme can be developed that does not increase the risk of flooding to 

adjacent properties and development further downstream. 

10.6. Risk Management 

The flooding sources will be managed on the site by using a number of mitigation strategies to manage and reduce the overall flood 

risk at the site and will ensure the development will be safe.  Measures used: 

Minimum Floor Level - There is no minimum finished floor level proposed as a result of fluvial flooding; however, it is recommended 

that all properties are located above the back of the footway of the adjacent carriageway by 150mm to enable the full capacity of any 

secondary flood conveyance to be utilised. 

Surface Water Management Strategy - The SWMS ensures that a sustainable drainage solution can be achieved which reduces the peak 

discharge rate to the pre-development runoff rate to manage and reduce the flood risk posed by the surface water runoff from the 

site. 

Flood Resilience and Resistance - The development of the layout should always consider that the site is potentially at risk from an 

extreme event and as such the implementation of flood resilience and resistance methods should be assessed. 

Designing for Local Drainage System Failure - The landscaped areas will include preferential flow paths that convey water away from 

buildings.  Surface water runoff would be directed to the drainage system through drainage gullies located around the perimeter of 

the buildings and through contouring of the hardstanding areas.  

An exceedance or blockage event of the sewers would not affect the proposed property because finished floor levels will be above 

surrounding ground levels, ensuring any exceedance flooding would not affect the building.  Exceedance flows would be contained 

within the highways surrounding the buildings. 

Access and Egress - The site and surrounding area is located within Flood Zone 1 and Zone A therefore a permanently safe and dry 

access can be maintained. 

10.7. Conclusion 

Table 10.1 summarises the probability and consequence of flooding for the site with and without mitigation measures. This FCA 

demonstrates that the site can be operated with minimal risk from flooding and will not increase flood risk elsewhere.  The site should 

not therefore be precluded on the grounds of flood risk. 
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Table 10.1 - Probability and Consequences of all Sources of Flooding 

Sources of Flooding Potential Source Probability Consequence & Impact 
Without Mitigation 

Consequence & 
Impact With 
Mitigation 

Fluvial Flooding No Not 
Significant 

Negligible Negligible 

Tidal Flooding No Not 
Significant 

Negligible Negligible 

Groundwater Flooding No Not 
Significant 

Negligible Negligible 

Surface Water Flooding Poor 
Permeability/Low 
Spots 

Low Low Negligible 

Sewer Flooding Local Sewers Low Low Negligible 

Flooding from Artificial Drainage 
Systems/Infrastructure Failure 

No Not 
Significant 

Negligible Negligible 
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Zone C1: Served by significant 
infrastructure, including flood
defences. 

Zone C2: Without significant flood 
defence infrastructure. 

Zone B: Areas known to have been 
flooded in the past.

Zone A: Considered to be at little or 
no risk of fluvial or tidal/coastal flooding.



 

 

 

 

 

 

 

 

APPENDIX B – WELSH WATER/DŴR CYMRU SEWER PLAN 

 

 

 

 

 

 

 

 

 

 

 






















