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EXECUTIVE SUMMARY

This Flood Risk Assessment and Drainage Management Strategy was commissioned by

Wainhomes referred to hereafter as ‘the client’. This report has been prepared to support an 

outline planning application for the construction of a residential development on land

adjacent to Cardwell Farm in Barton. The proposed development site covers 11.436ha in total 

and is undeveloped agricultural land with a series of existing land drainage features present.

Flood Risk

The site is located wholly within Flood Zone 1 based on the Environment Agency Flood Map for 

Planning. The proposals are for a residential led development, which is considered ‘More 

Vulnerable’ within Planning Practice Guidance and is confirmed to be appropriate within 

Flood Zone 1, providing there is no increase in flood risk elsewhere due to the proposals. 

Consultations with the Environment Agency, Preston City Council, Lancashire County Council 

and United Utilities have previously been undertaken and did not identify any historical 

flooding to the site or within the neighbouring areas.

This assessment has considered all the potential sources of flood risk and the site is at low risk of 

flooding associated with most sources reviewed. The primary source of flood risk is from surface 

water flooding where the risk varies from ‘very low’ to ‘high’ across the site. The areas at highest 

flood risk coincide with naturally low-lying areas or the existing onsite drainage features such 

as ponds and watercourses. The risk from surface water flooding will be effectively managed

post-development through the implementation of mitigation measures proposed within this 

assessment. 

The key mitigation measures to be implemented include appropriate levels design, inclusion 

of suitable surface water management infrastructure and making space for water through 

retaining existing conveyance routes through the site. To minimise residual flood risks it would 

be recommended that natural drainage routes through the site be maintained and 

enhanced, along with ensuring the FFLs are raised sufficiently above the external levels

(following any re-grades) to ensure that safe avenues for overland flow or exceedance have 

been included in the proposals. 

Drainage Strategy

To ensure surface water flood risks are not increased, it is important to ensure surface water 

runoff is appropriately in accordance with the sustainable drainage hierarchy. The sustainable 

drainage hierarchy identifies three methods of surface water discharge, these should be 

reviewed in the order of priority being discharge via infiltration, to a watercourse and finally to 

public sewerage system.

The ground conditions published online, suggest that infiltration is unlikely provide a full viable 

surface water drainage solution for the site given the cohesive nature of the upper strata. A 

part infiltration solution may be achievable at depth given the presence of sandstones, 

although Soakaway Testing needs to be undertaken at the next stage in the application to 

confirm. Assuming infiltration is not feasible, the next method in the drainage hierarchy should 

be discharge to a watercourse.

The majority of site naturally drains to the watercourse network (Barton Brook) to the south of 

the site via the onsite watercourse network, the proposals would therefore be to mimic the 

existing situation and discharge surface water run-off generated by the development to the 

watercourse network. Detailed design will need to confirm feasibility of a site wide gravity 
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solution, it is likely that multiple connections to the watercourses on the site will be required and 

it is not clear at this stage whether all of the site can achieve a gravity connection without 

routing through land outside of the developers control. Consents will be required from Lead 

Local Flood Authority (Lancashire County Council) for any works to/effecting the Ordinary 

Watercourse, including agreement of the proposed discharge rates. 

Onsite drainage investigations have been carried out and the routes of existing onsite ditches 

confirmed that the Ordinary Watercourse and drainage ditches ultimately connect into Barton 

Brook. Furthermore, the investigation has identified that some culverted lengths of the existing 

Ordinary Watercourse are in poor condition and will need to be improved or re-routed through 

site as part of the development. Improvements in the existing drainage ditches and 

watercourses crossing the site will be required as part of the proposals, the main watercourse 

routes, which are to be retained will need to be reinstated where the conveyance within the 

main channels has historically been restricted due to poor maintenance.  

In accordance with the SuDS Manual and the Non-Statutory Technical Standards for 

Sustainable Drainage Systems, all sites should endeavour to achieve as close to pre-

development greenfield rates as viable. The pre-development greenfield run-off rate (QBar) 

for the development area is 70.9l/s, this rate of discharge rate will need to be proportioned 

between the no. of proposed outfalls and will be considered in more detail as part of detailed 

design.

Restricting the rate of discharge will generate an onsite stormwater storage requirement which 

will be catered for on the site prior to discharge to the watercourse. It would be beneficial to 

implement SuDS features where at all feasible, if designed appropriately the SuDS features 

potentially aid in the attenuation requirements for the proposals and provide added benefits 

in terms of water quality improvements. At present indicative proposals allow for the inclusion 

of SuDS, including ponds/basins, where multiple outfalls are required, then additional 

attenuation is likely to be required for each outfall. It is likely due to engineering constraints 

that some traditional storage in oversized pipes/crates will also be required. Detailed design 

will be required to confirm whether SuDS can be incorporated. 

This Flood Risk Assessment and Drainage Management Strategy has been prepared in 

consultation with the relevant interested parties and incorporates their comments where 

possible. The report is commensurate with the scale and nature of the development proposals 

and in summary, the development can be considered appropriate in accordance with the 

Planning Practice Guidance. 
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1.0     INTRODUCTION

1.1 Planning Policy Context
1.1.1 All forms of flooding and their impact on the natural and built environment are material 

planning considerations. The revised National Planning Policy Framework (NPPF) sets 

out the Government’s objectives for the planning system, and how planning should 

facilitate and promote sustainable patterns of development, avoiding flood risk and 

accommodating the impacts of climate change. Government policy with respect to 

development in flood risk areas is contained within the revised NPPF and the supporting 

Planning Practice Guidance (PPG) (refer to extracts in Appendix A).

1.1.2 A Flood Risk Assessment and Drainage Management Strategy (FRA&DMS) has been 

completed in accordance with the revised NPPF and the PPG to review all sources of 

flood risk both to and from the proposed development. The report also considers the 

most appropriate drainage options including the implementation of Sustainable 

Drainage Systems (SuDS) in line with the recent changes to national policy.

1.1.3 The proposals are solely ‘residential’ in nature and as such is classified as ‘More 

Vulnerable’ in Table 2: Flood Risk Vulnerability Classification, within the Planning 

Practice Guidance. The PPG confirms that this type of land use is appropriate for Flood 

Zone 1, providing there is no increase in flood risk elsewhere due to the proposals.

1.2 Site Context
1.2.1 This FRA&DMS has been prepared to support an outline planning application for 

residential development on land adjacent to Cardwell Farm in Barton. This assessment 

is to support construction of up to 151no. residential dwellings. The site is located within 

200m of the nearest Main River (Barton Brook) and has onsite existing Ordinary 

Watercourses (land drainage features) which have been considered as part of this 

assessment. 

1.3 Consultation
1.3.1 The NPPF advises that the LPA (Preston City Council) should consult with the EA who will 

provide advice and guidance on flood issues at a strategic level and in relation to 

planning applications. Consultations with the Environment Agency (EA), Preston City 

Council (PCC), Lancashire County Council (LCC) and United Utilities (UU) have 

historically been carried out for the potential development site. These consultation 

responses have been used to support this assessment and can be seen in Appendix B, 

C and D. 
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2.0 EXISTING SITE LOCATION

2.1 Location
2.1.1 The proposed development site will be accessed from Garstang Road to the west of 

the site. The Ordnance Survey National Grid Reference (OS NGR) for the site is E: 351907, 

N: 436781 and the nearest postcode is PR3 5DR (see location plan in Appendix E). The 

total site area covers 11.436ha and is edged in red in Figure 1 below. Although when 

the proposed public open space and recreational areas are considered, the actual 

residential development area will cover 8.394ha.

2.1.2 The site is bounded to the north and east by undeveloped, agricultural land, Barton 

Brook also flows south to the east and south of the site boundary. To the south/south-

west of the site is unclassified woodlands, with residential development accessed from 

Woodlands Way. To the west of the site is Garstang Road, with some residential 

properties and Cardwell Farm. Beyond Garstang Way is further undeveloped 

agricultural land with the railway beyond. 

Figure 1: Aerial Photograph of site (Bing Maps, 2019)

2.2 Existing and Historical Land Use
2.2.1 The preparation of this report has identified that the development site is currently 

undeveloped land adjacent to Cardwell Farm, off Garstang Road in Barton. The site 

comprises of low density vegetation with taller shrubs along some field boundaries.

There are existing onsite drainage features present including the Ordinary 

Watercourses and land drainage features (ditches and ponds). A site walkover has 

been carried out and onsite drainage investigation (including a routing survey and 

CCTV of culverted channel lengths). This work has confirmed that the onsite drainage 

LEGEND
Site Extents

General Topography

Main River

Ordinary Watercourse/Land Drainage

Culverted Watercourse

Dry Drainage Ditch

Ponds
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Figure 2b: Onsite Pond FeatureFigure 2a: Existing Land Drainage Routes

features ultimately discharge into Barton Brook to the south of the site via informal 

routing and overland flow. Historically the site was utilised for agricultural purposes and 

no other historical uses have been determined during the preparation of this report.

2.3 Topography
2.3.1 The topographic levels naturally vary onsite; the site naturally falls towards the ponds 

and land drainage ditches located adjacent to the existing field boundaries. There is

an overall slope towards the south, the ground levels vary from an average level of 

37.88mAOD to 24.5mAOD. A full topographical survey has been carried out and is 

included in Appendix F.

2.3.2 A site walkover has confirmed levels fall towards the land drainage ditches/Ordinary 

Watercourses onsite (see Figure 2a) and towards the existing ponds (see Figure 2b). 

These existing features aid in the natural drainage of site allowing for natural infiltration 

overtime and conveyance to the main river network. Some minor standing water was 

observed in these onsite features although it is assumed more water would be present 

during higher rainfall events (see photos in Appendix G).
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3.0 DEVELOPMENT PROPOSALS

3.1 Nature of the development
3.1.1 This planning application is for the construction of up to 151no. dwellings on 

undeveloped land located adjacent to Cardwell Farm in Barton (outlined in red within 

Figure 3). The proposals will be complete with access from Garstang Road, footpaths,

car parking, external works lighting, landscaping, boundary walls/fencing, external 

services and drainage as shown on the illustrative masterplan in Figure 3 (Appendix H).

Figure 3: Illustrative Masterplan (MCK, 2019)

3.1.2 The total site area covers 11.436ha and is 100% permeable at present. Due to the 

nature of the proposals the actual development area is smaller and covers 8.394ha of 

the overall site. The development area excludes those parts of the wider site which are 

proposed to remain undeveloped/used for recreation. Post-development the 

impermeable areas of the site will increase due to the development nature, we have 
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assumed the post-development areas will equate to approximately 55% of the 

development area (4.617ha). 

3.1.3 In accordance with Lancashire County Council there is a requirement to maintain a

maintenance easement from existing Ordinary Watercourses. They typically require an 

8m easement to be maintained from the Top of Bank of the watercourse into the 

development area. The easement should provide clear and unimpeded access for 

future maintenance thus no fencing, walls or buildings should be present within the 

designated easement area. Any proposed culverting of the watercourse will also need 

to be agreed with LCC prior to commencement of works. The current planning 

proposals illustrate that the watercourse crossing the site has been considered in terms 

of providing easements. 

3.1.4 Further land drainage features have been identified onsite in the form of ponds and 

drainage ditches along the existing field boundaries as shown on the topographic 

survey, photographs and CCTV & Routing drainage survey. These features are relatively 

small-scale, although are understood to aid in the local drainage of the site. Further 

investigation of these features has been undertaken and this identified that the 

features do not currently have a formal connection into the Main River network to the 

south. The land is however considered to naturally fall towards the watercourse and 

therefore would drain naturally via overland run-off (see Drainage Investigation Plan in 

Appendix M). Further discussion with the LLFA (LCC) and the LPA (PCC) will be required 

to confirm whether these drainage features will have associated constraints such as 

easements or culverting restraints. Allowances have been made within the current 

proposals to retain these features where practical. 

3.1.5 National and local policy identifies that Sustainable Drainage Systems (SuDS) should be 

incorporated into new development where at all feasible. There are existing pond 

features and drainage ditches located within the site. These features should be 

maintained, where at all feasible and incorporated into blue/green corridors within the 

scheme. SuDS should also be considered in proposed public open space areas to assist 

with providing attenuation and conveyance benefits.
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4.0 SOURCES OF FLOOD RISK

4.1 Fluvial Flood Risk
4.1.1 Information relating to flood risk at the site has been obtained from the Environment 

Agency and from the Gov.uk website. The Flood Map for Planning shows that the site 

is wholly located within Flood Zone 1 as seen in Figure 4, the site is also identified to be 

at ‘very low’ risk of fluvial flooding based on the long-term fluvial flood risk mapping 

(refer to mapping in Appendix B).

Figure 4: Fluvial/Tidal Flood Zone Map for Planning Extract (GOV.UK 2019)

4.1.2 The nearest Main River (Barton Brook) is approximately 190m south of site. The site is 

elevated in comparison to the existing ground levels adjacent to the watercourse and 

therefore the potential fluvial flood risks directly to the site, from Barton Brook are 

illustrated to be low on the Environment Agency flood risk mapping (Appendix B). 

4.1.3 The online mapping shows that there are existing Ordinary Watercourses and land 

drainage ditches present on the site and in the surrounding areas. An Ordinary 

Watercourse flows down through the site, from the north to the south, this watercourse

has a defined channel with steep banks in most locations, the route is culverted 

adjacent to the near gardens off Woodlands Crescent before being opened to the 

south (offsite). There is a further Ordinary Watercourse running to the south along the 

eastern site boundary, this watercourse also discharges into Barton Brook via a more 

defined channel.

4.1.4 The site walkover did not identify significant flows to be present in land drainage 

ditches, it is assumed these features primally aid in the natural drainage of site to 

convey flows away to the Main River. No historical flooding of these Ordinary 

Watercourses has been identified through consultations. Due to the nature and scale 

of the Ordinary Watercourse onsite the flood risk associated is anticipated to be low. 

Legend:

Site Extents

Flood Zone 3

Flood Zone 2

Flood Zone 1

Main River 

Ordinary Watercourse

Culverted Watercourse

Drainage Ditch
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4.1.5 Lancashire County Council act as the Lead Local Flood Authority and typically require

maintenance easements to be provided from Ordinary Watercourses. This easement

should provide clear and unimpeded access from the Top of Bank and extend 8m into 

the development area. Further discussion with the LLFA will be required to confirm 

whether the easement is required in this case. Any proposed culverting of the Ordinary 

Watercourse will also need to be discussed and agreed with LCC at an early stage. It 

would be beneficial for the existing drainage ditches to be retained, as shown on the 

illustrative layout, to allow natural flow routes through the site to remain functioning.

4.2 Tidal Flood Risk 
4.2.1 The coastline is located approximately 40km north-west of the site and the Wyre Estuary 

is located approximately 35km to the north-west. Due to the distance from the coast, 

the associated flood risk from these sources is considered to be ‘very low’. This is 

supported by the EA’s Fluvial/Tidal Flood Zone Map for Planning as the site is shown to 

be located within Flood Zone 1.

4.3 Flood Risk Vulnerability Classification and Flood Zone Compatibility
4.3.1 The proposals are solely ‘residential’ in nature and as such is classified as ‘More 

Vulnerable’ in Table 2: Flood Risk Vulnerability Classification within the PPG. Table 3: 

Flood Risk Vulnerability and Flood Zone ‘Compatibility’ within the PPG confirms that this 

type of land use is appropriate for Flood Zone 1, providing there is no increase in flood 

risk elsewhere due to the proposals.

4.4 Surface Water Flood Risk
4.4.1 Surface water flooding occurs when rainwater is unable to drain away through the 

normal drainage systems or soak into the ground but lies on or flows over the ground 

instead. The risk associated with surface water run-off is indicated by the long-term

flood mapping (extract shown in Figure 5). The EA mapping data illustrates that the 

proposed development site is predominantly at ‘very low’ to ‘low’ risk from surface 

water flooding. 

4.4.2 Some isolated areas within site are indicated to have a higher potential risk from 

surface water although these areas are associated with the natural low-lying drainage 

ditches or existing water bodies (ponds) located within the site. The naturally low-lying 

areas onsite are more susceptible to surface water flooding in extreme rainfall events 

as flows would naturally convey towards the low points. Where these natural low points 

are surrounded by elevated areas there is the potential for surface water ponding to 

occur, run-off within these areas will ultimately discharge naturally to ground over an 

extended period. 

4.4.3 The risk to the proposals from surface water flooding will be inherently reduced, post-

development through appropriate levels design and implementation of a sustainable 

surface water drainage regime. In order to further mitigate for any residual risks, it is 

advised that (following any re-grade of the site) finished floor levels are elevated 

above the external levels to provide safe overland flood routes for excess surface water 

run-off. Furthermore, the proposed planning layout has provided space for water, 

where these natural conveyance routes have been retained, the highest areas of

surface water flood risk will therefore remain as open space and landscaping areas.  
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Figure 5: Surface Water Flood Map Extract (GOV.UK, 2019)

Pluvial (Overland run-off) Flood Risk

4.4.4 Intense rainfall that is unable to soak into the ground or enter drainage systems can 

run-off land and result in flooding. Local topography and the land-use can have a 

strong influence on the direction and depth of flow. Topographically the neighbouring 

undeveloped land falls towards the main watercourse channel to the east and south. 

4.4.5 When the velocity mapping is reviewed, it shows general directions of flow for surface 

water across the area. This illustrates that run-off generated by the land to the north is 

likely to fall with the natural topography, predominantly away from the site. The 

topography of the development and nature of the surrounding area means there is 

little potential for overland flows to impact on the proposals from adjacent fields. 

4.4.6 The volume and rate of overland flow from land can be exacerbated if development 

increases the percentage of impermeable area. Any overland flows generated by the 

development must be carefully controlled, safe avenues directing overland flow away 

from adjacent proposed development being advised.

Sewer Flood Risk

4.4.7 In urban areas, rainwater is frequently drained into surface water sewers or sewers 

containing both surface and wastewater known as ‘combined sewers’. Foul water 

flooding often occurs in areas prone to overland flow and can result when the sewer is 

overwhelmed by heavy rainfall and will continue until the water drains away. 

Legend:

Site Extents

Flood Risk:

Very Low
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4.4.8 United Utilities (UU) records indicate there to be some existing sewer assets located west 

of site (see sewer records in Appendix C). An existing public foul water sewer (150mm 

dia.) runs south within Woodlands Way to the south-west and a subsequent foul water 

sewer (150mm dia.) runs south within Garstang Road to the south-west. Furthermore, a 

public foul water sewer is also shown to run north within Garstang Road to the north-

west of the site, a connection length is shown to run into this system from the north-

western corner of the site. Consultation with UU, identified recorded historical sewer 

flooding issues near the proposed development site although no onsite flooding issues

were noted (see Appendix C for correspondence).

4.5 Groundwater Flood Risk
4.5.1 High groundwater levels are usually the key source of groundwater flooding, which 

occurs when excess water emerges at the grounds surface (or within manmade 

underground structures such as basements). Groundwater flooding is often more 

insistent than surface water flooding and would typically last for weeks/months rather 

than days meaning the result to property is often more severe.

4.5.2 In general terms groundwater flooding can occur from three main sources:

If groundwater levels are naturally close to the surface, then this can present a flood 

risk during times of intense rainfall. No groundwater flood risk has been identified 

during consultation with the various interested parties.

Seepage and percolation occur where embankments above ground level hold 

water. In these cases, water travels through the embankment material and 

emerges on the opposite side of the embankment. At present there are no 

reported problems with groundwater flooding.

Groundwater recovery/rebound occurs where the water table has been artificially 

depressed by abstraction. When the abstraction stops the water table makes a 

recovery to its original level. There is the potential for groundwater flooding in low 

lying areas where groundwater levels have been depressed below their pre-

pumping conditions, where these were at or close to ground level. As with the 

seepage scenario the likelihood of flooding from this source is low.

4.5.3 The mapping data for groundwater shows that the site is underlain by a Principal 

Bedrock Aquifer with some Secondary ‘Undifferentiated’ Superficial Deposits 

(Appendix B). The site has been identified to be in a Low Groundwater Vulnerability 

Area to a Major Aquifer. 

4.5.4 No historical groundwater flooding of the site has been identified during consultation 

with the various interested parties. Irrespective, it is advised that external levels fall away 

from the property (where feasible) to minimise the flood risk from a variety of sources. 

By keeping the finished floor levels elevated relative to the externals, this should help 

create an overland flow route.

4.6 Artificial Sources of Flood Risk
4.6.1 National policy states that a FRA should consider the potential risks from a variety of 

other flood sources including artificial sources (such as risks from reservoirs and canals).
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Reservoirs

4.6.2 The EA recognises reservoirs as bodies of water over 25,000cu.m, the site is not 

considered to be influenced by any flooding associated with a breach or failure in the 

neighbouring reservoirs.

4.6.3 There are a number of small bodies of water (less than 25,000cu.m) located onsite and 

adjacent to the site, these features are understood to aid in the natural drainage of 

the area. The risk they pose to site is considered to be ‘low’ because of the natural 

topography and the scale/nature of these small drainage features.

Canals

4.6.4 The nearest identified canal systems to the proposed development site is the Lancaster 

Canal located approximately 1km to the west of site. Due to the proximity and the 

local topography, the associated flood risk is considered to be ‘low’.

4.6.5 Irrespective, it is advised that external levels fall away from the property (where 

feasible) to minimise the flood risk from a variety of sources. By keeping the Finished 

Floor Levels elevated relative to the externals, this should help create an overland flood 

flow route in the event of a breach or any other source of flooding that could lead to 

overland flow.

4.7 Historical and Anecdotal Flooding Information
4.7.1 An internet-based search for flooding did not identify any historical flooding to the site 

area. Furthermore, review of the Lancashire County Council’s Preliminary Flood Risk 

Assessment and Central Lancashire Strategic Flood Risk Assessment, did not highlight 

any historic flooding pertinent to this FRA (some mapping is included in Appendix I).

4.7.2 Previous consultations with the EA failed to highlight any historical flooding on the site.

Historical sewer flooding issues were highlighted by UU within the wider area although 

no onsite flooding was identified (correspondence in Appendix B and C respectively).

4.8 Flood Risk Mitigation Measures & Residual Risks
4.8.1 The site is located within Flood Zone 1 and considered to be at little risk of fluvial/tidal 

flooding. To observe a conservative approach however, mitigation measures have 

been proposed below to safeguard the development with regards to other potential 

residual sources of flood risk and to consider the uncertainties of climate change in 

accordance with the NPPF and PPG.

Mitigation Measures

4.8.2 For ‘more vulnerable’ development located within Flood Zone 1, it is typical to set the

Finished Floor Levels (FFL) of residential dwellings to a minimum of 150mm above the 

existing ground levels. By ensuring the FFLs are raised sufficiently above the external 

levels (following any re-grade) should mitigate any risk of flooding from a variety of 

sources, including groundwater and surface water run-off risks at the proposed 

development.

4.8.3 Any overland flows generated by the development must be carefully controlled. Safe 

avenues directing overland flow way from any existing and proposed buildings are 

advised. Some areas of the site are shown to be at higher risk from surface water, these 

areas correspond with the existing drainage ditches and pond features. It would be 
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recommended that these existing drainage features be retained where practical 

and/or mimicked within the development to make allowance for natural conveyance 

through the proposals. 

4.8.4 In accordance with Lancashire County Council (LLFA) there is a requirement to 

maintain an easement from existing Ordinary Watercourses. The typically LCC require 

an 8m easement to be maintained from the Top of Bank of the watercourse into the 

development area. The easement should provide clear and unimpeded access for 

future maintenance no fencing, walls or buildings should be present within the 

designated easement. Furthermore, land drainage ditches are located onsite and

further discussion with the LLFA (LCC) and the LPA (PCC) will be required to confirm 

whether these assets have any associated constraints such as easements or culverting 

considerations.   

4.8.5 To minimise the flood risk to the neighbouring properties it is recommended that the 

surface water run-off generated by the proposals be managed effectively with the 

peak rates of run-off being restricted to the equivalent of the pre-development 

situation (with betterment). The proposed onsite surface water drainage system will 

need to be sized to contain the 1 in 30yr return period event below ground with 

exceedance from storm events up to and including the 1 in 100yr return period storm 

event with a 40% allowance for climate change being contained onsite.  

4.8.6 As with any drainage system blockages within either the foul or surface water system 

have the potential to cause flooding or disruption. It is important that should any 

drainage systems not be offered for adoption to either the Water Company or the 

Local Authority then an appropriate maintenance regime should be scheduled with a 

suitably qualified management company for these private drainage systems.

Residual Risks

4.8.7 If an extreme rainfall event exceeds the design criteria for the drainage system it is likely 

that there will be some overland flows that are unable to enter the system, it is 

important that these potential overland flows are catered for within the development 

site if the capacity of the drainage system is exceeded.
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