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1.0 INTRODUCTION 

1.1 Shape Engineering have been commissioned by Morris Homes to provide a Flood 

Risk Assessment (FRA) and Drainage Strategy in respect of a Planning Application for 

a residential development providing 124 units at Highmoor Farm, Clitheroe, BB7 1PN. 

1.2 In accordance with national planning policy, the site-specific Flood Risk Assessment 

will review all sources of flood risk to both the proposed development and to the 

adjacent areas as a result of the development proposals 

1.3 The Flood Risk Assessment and Drainage Strategy will aim to mitigate any potential 

flood risk as a result of the development. 

  









 

 

Proposed Development 

2.4 The development proposals are to provide a residential development providing 124 

units comprising of apartment blocks, bungalows, mews, semi-detached and 

detached dwellings.  

2.5 As part of the development proposals there is to be associated highway 

infrastructure, parking and a mixture of hard and soft landscaping throughout the 

site. 

2.6 The development masterplan is provided in Appendix B.  

2.7 Vehicular access is proposed via the existing Highmoor Park (highway) located to 

the west of the site. 

2.8 Pedestrian footpaths are located throughout the site. 

  



 

 

3.0 POLICY & GUIDANCE 

DEFRA 2025 National Standards for Sustainable Drainage Systems 

3.1 The DEFRA guidance document National Standards for Sustainable Drainage 

Systems was published 30th June 2025. The national standards provide information 

for designers, property developers, local authorities and other interested parties, 

such as sewerage undertakers and the Environment Agency. 

3.2 The principles for surface water drainage design explain the objectives and 

approach for applying the standards. 

3.3 There are 2 types of standards: 

3.3.1 The hierarchy standard (standard 1) gives criteria for prioritising the 

choice of final runoff destination 

3.3.2 Fixed standards (standards 2 to 7) state the minimum design criteria 

that all surface water drainage systems should satisfy and how they 

should be built, maintained and operated 

3.4 Both types of standards have accompanying requirements which provide detail on 

how to interpret, deliver and evaluate each standard. 

National Planning Policy Framework  

3.5 The National Planning Policy Framework (NPPF) was published in England in March 

2012 and the latest re-issue on 12th December 2024. 

3.6 The NPPF 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. 

3.7 This document has been prepared in accordance with the recommendations and 

the policies contained within the NPPF 2024. 



 

 

Planning Policy Guidance 

3.8 The Planning Policy Guidance for flood risk and coastal change advises how to take 

account of and address the risks associated with flooding and coastal change in 

the planning process. 

3.9 Proposed developments are required to increase the promotion of Natural Flood 

Management (NFM) techniques in new developments with specific emphasis on de-

culverting and re-naturalisation of watercourses.   

3.10 More emphasis on SuDS providing the ‘4 pillars’ of SuDS which are: water quantity, 

water quality, biodiversity and amenity is also required. 

Flood and Water Management Act 2010 

3.11 The Flood and Water Management Act 2010 received Royal Assent on 8th April 2010. 

This Act provides duties on the Environment Agency, Local Authorities, Developers 

and other bodies to manage flood risks.  

LLFA Technical Requirements 

3.12 The LLFA for the area is Lancashire County Council. An approach is to be made to 

the LLFA for pre-development enquiry advice. Once advice is received, this should 

be incorporated into the flood risk consideration and proposed drainage strategy 

for the development. 

3.13 Lancashire County Council have previously been approached for a similar 

development at the site in 2020 during outline planning stage. At this stage, the LLFA 

provided the following conditions; 

Condition 1 (final surface water drainage scheme):  

No development shall commence until final details of the design and 

implementation of an appropriate surface water drainage scheme have been 

submitted to and approved in writing by the local planning authority. Those details 

shall include:  



 

 

a) Evidence of an assessment of the site conditions to include site 

investigation and test results to confirm infiltrations rates;  

b) A final surface water drainage layout plan; appropriately labelled to 

include all pipe/structure references, dimensions, design levels, finished floor 

levels and external ground levels (in AOD);  

c) A full set of flow calculations for the surface water drainage network. The 

calculations must show the full network design criteria, pipeline schedules and 

simulation outputs for the 1 in 1 year, 1 in 30 year and 1 in 100 year return 

period, plus an additional 40% allowance for climate change and a 10% 

allowance for urban creep. The calculations must demonstrate that surface 

water runoff will not exceed the existing pre-development greenfield runoff 

rates and volumes for the corresponding rainfall event;  

d) A final site plan showing all on-site surface water catchment areas, i.e. 

areas that will contribute to the proposed surface water drainage network;  

e) Confirmation of how surface water is to be managed within any non-

drained areas of the site, i.e. gardens and public open space;  

f) A final site plan showing all overland flow routes and flood water 

exceedance routes, both on and off site;  

g) Details of any measures taken to prevent flooding and pollution of the 

receiving groundwater and/or surface waters, including watercourses; and  

h) Details of an appropriate management and maintenance plan for the 

surface water drainage network over the lifetime of the development.  

 

The scheme shall be implemented in accordance with the approved details prior to 

first occupation of any of the approved dwellings, or completion of the 

development, whichever is the sooner. Thereafter the drainage system shall be 

retained, managed and maintained in accordance with the approved details.  

Reasons:  

1) To ensure that the proposed development can be adequately drained; 

2) To ensure that there is no flood risk on or off the site resulting from the 

proposed development; 



 

 

3) To ensure that water quality is not detrimentally impacted by the 

development proposal; and 

4) To ensure that appropriate maintenance mechanisms are put in place for 

the lifetime of the development. 

 

Condition 3 (construction phase surface water management plan):  

No development shall commence until details of how surface water and pollution 

prevention will be managed during each construction phase have been submitted 

to and approved in writing by the local planning authority.  

Reasons:  

 1)To ensure that the construction phase(s) of development does not pose an 

undue flood risk on site or elsewhere;  

2) To ensure that any pollution arising from the development as a result of the 

construction works does not adversely impact on existing or proposed 

ecological or geomorphic condition of water bodies.  

 

3.14 The LLFAs full response can be found in Appendix C. 

  





 

 

4.9 To the east of the site, in Highmoor Park (highway), Google Earth (2025) shows the 

presence of manholes indicating that there is a sewer system present within the 

vicinity of the site.  

Watercourses, Land Drainage and other Waterbodies 

4.10 Mearley Brook is located to the north of the site. The watercourse flows west at this 

location before ultimately flowing towards the River Ribble south-west of the site.  

4.11 Shaw Brook is located to the south of the site and flows west in this location. 

Shawbrook is culverted to the west of the site, outside of the site boundary.  

4.12 Shaw Brook is classified by the EA as a main river.  

  



 

 

5.0 PHASE 2 GROUND INVESTIGATION 

5.1 A Phase 2 Ground Investigation was carried out by Remada Geo Consultants in 2025. 

A summary of the investigation can be found in Appendix F. 

Historical Land Use 

5.2 The Phase 2 Ground Investigation indicates that from 1847, when the earliest 

available mapping is dated, the site was unoccupied fields. The mapping indicates 

that the lane which runs through the site is present at this time.  

5.3 In 1886, Highmoor Farm occupied the site. 

5.4 Previously, there has been a Mill Pond / Reservoir which appears to have been infilled 

/ drained and now comprises Highmoor Car Park. 

5.5 The ground investigation also suggests that a small area of the site was recorded as 

being occupied by a refuse tip in 1965 but this is not confirmed.  

Geology  

5.6 As part of the Phase 2 Ground Investigation, window samples, trial pitting, soakaway 

testing and groundwater monitoring was conducted along with chemical and gas 

monitoring. 

5.7 The investigation indicates that made ground was encountered at one location. 

Topsoil was encountered at all other locations and comprised slightly clayey sand. 

5.8 Superficial deposits were encountered across the site and comprised gravel and 

clay. Gravel comprised of mudstone, sandstone and local limestone.  

5.9 Bedrock was not encountered across the site. 

BRE365 Soakaway Testing 

5.10 3no. soakaway tests were undertaken in accordance with the BRE365 specification. 

5.11 A reduction in water level from 75% to 50% of the pit volume was not achieved within 

a 24 hour period during soakaway testing.  



 

 

5.12 The 3no. tests were therefore not sufficient to provide infiltration. 

Groundwater 

5.13 10no. of the trial pits were recorded as being damp at 0.6 metres below ground level 

(m.bgl) or lower.   

5.14 Groundwater was encountered at WS1 at 3m.bgl.  

5.15 Within all monitoring wells, groundwater levels were recorded at depths of between 

0.2m.bgl and 2.6m.bgl.  

  



 

 

6.0 FLOOD RISK SOURCE 

6.1 Shape Engineering has considered all forms of flooding in accordance with National 

Planning Policy. Information has been obtained from the Government Website 

relating to flood risk and is summarised below. 

Fluvial Flood Risk 

6.2 Fluvial flooding (River Flooding) is defined as flooding resulting from a river 

overflowing its banks onto adjacent land. This can be caused by heavy rainfall, 

blocked channels, high tide levels, urbanisation or a combination of these.  

6.3 Examination of flood maps from the EA shows that the site for the most part is located 

within an area classified as Flood Zone 1. The risk of flooding is classified as very low 

and having a 0.1% (1 in 1000) chance of flooding. 

6.4 The Ribble Valley Strategic Flood Risk Assessment (2017) states the following 

regarding the Clitheroe area; 

The Low Moor area of Clitheroe is at risk of flooding from the River Ribble, whereas 

other parts of Clitheroe are at risk of flooding from Mearley Brook. 

6.5 A small extent of the site, to the west, is classified as being located within Flood Zones 

2 and 3. Flood Zone 2 is classified as having between a 0.1% (1 in 1000) and 1% (1 in 

100) chance of flooding. Flood Zone 3 is classified as having a 1% (1 in 100) or greater 

chance of flooding. 

6.6 No new development is proposed within Flood Zones 2 or 3.  

6.7 See the flood risk for the site in Figure 3 below and Appendix G. 









 

 

Groundwater Flood Risk 

6.18 The Environment Agency define ground as: ‘water that is usually held in rocks and 

soil underground. Groundwater flooding happens when this water rises and flows 

above the surface.’ 

6.19 Groundwater flooding can occur from, raised water tables, seepage and 

percolation, and groundwater recovery or rebound.  

6.20 The Ribble Valley Strategic Flood Risk Assessment (2017) states that; 

            Following consultation with the EA, no evidence of groundwater flooding in the area 

has been identified. 

6.21 During the intrusive site investigations, completed as part of the Phase 2 Ground 

Investigation, groundwater was encountered across the site and damp ground was 

also indicated at numerous excavation locations.  

6.22 The Phase 2 Ground Investigations indicates that the site is not located within a 

groundwater source protection zone. 

6.23 MagicMaps online indicates that the site is located within a medium-low 

groundwater vulnerability area.  

6.24 When natural groundwater levels are close to the surface, an increased risk of 

flooding can occur during intense rainfall. 

Sewer Flood Risk 

6.25 The Ribble Valley Strategic Flood Risk Assessment (2017) states the following 

regarding the Clitheroe area; 

            This area does not have a significant sewer flooding (DG5) problem, although actual 

theoretical risk of such flooding is unclear. 





 

 

7.0 SURFACE WATER MANAGEMENT 

Standard 1: Runoff Destinations 

7.1 As set out in the DEFRA guidance document National Standards for Sustainable 

Drainage Systems, Standard 1: Runoff Destinations; 

7.2 A ‘SuDS approach’ shall be adopted to address the management of surface water 

by the development and where it should be discharged. Runoff shall be treated as 

a resource and managed in a way that avoids negative impacts of the 

development on flood risk, the morphology and water quality of receiving waters 

and the associated ecology. 

7.3 Runoff from the development shall be discharged to the following final destinations, 

to the maximum extent practicable, in accordance with the below hierarchy: 

7.3.1 Priority 1: collected for non-potable use 

7.3.2 Priority 2: infiltrated to ground  

7.3.3 Priority 3: discharged to an above ground surface water body 

7.3.4 Priority 4: discharged to a surface water sewer, or another piped 

surface water drainage system 

7.3.5 Priority 5: discharged to a combined sewer 

Priority 1: Collected for Non-potable Use 

7.4 Rainwater harvesting shall be considered in all circumstances where any of the 

following apply: 

7.4.1 There is a demand for non-potable water and available contributing 

catchment area that will deliver safe and efficient water savings. 

7.4.2 There is a need for landscape irrigation. 

7.4.3 The development is in an area identified as seriously water stressed. 



 

 

7.5 There is no demand for non-potable water identified through pre-development 

applications with planners, the lead local flood authority or through the developers 

own viability assessments for the site. 

7.6 There is very limited landscaping on the site, with the vast majority comprising of 

private gardens and remaining public open space areas with low-maintenance 

landscaping. 

7.7 As noted in the Environment Agency Report: Water Stressed Areas - 2021 

classification published 1st July 2021. The site is not located in an area determined to 

be not seriously stressed for metering. 

7.8 Therefore, rainwater harvesting does not need to be considered under this standard. 

However, the developer has proposed to utilise Water Butts to selected properties 

throughout the development, to provide an element of non-potable use. 

Priority 2: Infiltration to Ground 

7.9 The DEFRA standard states: 

7.9.1 The use of infiltration drainage shall be dependent on the ground 

conditions being suitable and adequate infiltration rates being 

identified using the assessment methods detailed in standard 3. 

7.9.2 The approving body may consider appropriate industry mapping to 

form an initial evidence base on the appropriateness of infiltration and 

whether further ground investigations are necessary. 

7.10 The Phase 2 Ground Investigation carried out by Remada Geo Consultants involved 

3no. soakaway tests being undertaken in accordance with the BRE365 specification. 

7.11 A reduction in water level from 75% to 50% of the pit volume was not achieved within 

a 24 hour period during soakaway testing.  

7.12 The 3no. tests were therefore not sufficient to provide infiltration and infiltration is 

therefore not considered a feasible method for the disposal of surface water runoff 

from the site.  



 

 

7.13 However, as part of the proposed drainage strategy, ditches are proposed adjacent 

to private highways at the north-western extent of the site to collect water from 

adjacent impermeable areas and direct flows towards the basin to the north. The 

ditches will support infiltration where possible, to mitigate surface-level ponding to 

permeable areas.  

7.14 To remaining private highway areas, a permeable surfacing is proposed to collect 

surface water before ultimately providing connectivity to the proposed surface 

water system. 

Priority 3: Discharge to an above ground surface water body 

7.15 There are 2no. watercourses which flow adjacent to the northern and southern 

boundaries of the site. These watercourses flow to Mearley Brook and Shaw Brook 

respectively.  

7.16 On the Environment Agency (EA) Flood Map for Planning, Shaw Brook is classified as 

a Main River. 

7.17 The topographical survey indicates that levels at the site generally fall away from the 

existing buildings at the centre of the site in Northern, Eastern and South-Eastern 

direction. 

7.18 Therefore, discharge of surface water by watercourse to the north is considered 

feasible for the development site. 

7.19 The LLFA are to be consulted with regards to discharging into the existing 

watercourses at the site. 

Priority 4: Discharge to a surface water sewer or another piped surface water drainage 

system 

7.20 United Utilities Asset maps have not been obtained. 

7.21 Given that the site is predominantly greenfield, it is considered unlikely that there is 

a surface water network within the development site. 



 

 

7.22 United Utilities were consulted with similar development proposals for a development 

at the site in 2020. In their response, United Utilities stated; 

Condition 1 – Surface water  

The drainage for the development hereby approved, shall be carried out in 

accordance with principles set out in the submitted Flood Risk Assessment (Ref No.: 

18522, Dated: Jan 2021) which was prepared by Topping Engineers. No surface 

water will be permitted to drain directly or indirectly into the public sewer. Any 

variation to the discharge of foul shall be agreed in writing by the Local Planning 

Authority prior to the commencement of the development. The development shall 

be completed in accordance with the approved details.  

7.23 United Utilities full response can be found in Appendix H. 

7.24 Therefore, it is considered unlikely that connectivity to a surface water sewer system 

will be feasible at the site for the main surface water network 

7.25 A small length of highway drainage at the site entrance is proposed to discharge 

into existing surface water system in Highmoor park road, at a restricted rate 

Priority 5: Discharge to a combined sewer 

7.26 United Utilities Asset maps have not been obtained. 

7.27 As discussed in priority 4 above, UU have previously been consulted with similar 

development proposals in 2020.  

7.28 In their response, United Utilities also stated; 

Condition 2 – Foul water  

Foul and surface water shall be drained on separate systems. 

Reason: To secure proper drainage and to manage the risk of flooding and 

pollution. 

 
7.29 It is therefore unlikely that connectivity into a combined system, even if present within 

the vicinity of the site, would be accepted by United Utilities.  





 

 

7.33 Therefore, the climate change allowance for the site has been identified at 40%.  

  





 

 

 

8.2 The SUDS assessment suggests that several options are available for SUDS techniques 

on the site.  

8.3 The topography of the site is likely to limit the ability of above ground SUDS features. 

The features used are therefore restricted to methods not involving infiltrating to the 

ground and above ground methods providing wider benefits such as ditches, water 

butts and permeable surfacing. 

  

quality and accommodate for interception 

while providing a form of source control. 

Tank / 

Oversized Pipe 

Systems 

✓ Suitable. 



 

 

9.0 SURFACE WATER DRAINAGE STRATEGY 

9.1 A proposed Drainage Strategy drawing has been provided in Appendix I. The 

drainage strategy is subject to detailed design and coordination with other design 

elements of the proposed development. 

9.2 The main drainage network is to be adopted under a S104 agreement and will 

comprise 3no. online and offline storage tanks, oversized pipes, ditches, permeable 

surfacing and a basin. 

9.3 A smaller highway drainage network at the site entrance will remain private and is 

subject to approval from the Local Highway Authority. 

9.4 The proposed developable impermeable area for the site is estimated to be 2.451ha 

(subject to detailed design) which consists of houses, private access, footpaths and 

highways. All these areas will generate surface runoff.  

9.5 The discharge rate is based on the existing 40% AEP greenfield runoff (QBar) rate for 

the developable area of the full site as noted in Section 4. The QBar rate for this area 

has been calculated as 23.1l/s (Appendix E).  

9.6 A rate of 23.1l/s is proposed for the flow control downstream of the detention basin 

and will provide betterment on the existing rate.  

9.7 A rate of 2.5l/s is proposed for the flow control unit on the highway drainage network 

9.8 Therefore, discharge rates for the developed site will mimic betterment the existing, 

undeveloped conditions. 

9.9 Additional flow controls are to be used throughout the site, downstream of oversized 

pipes and the attenuation tanks within the surface water system network.  

9.10 Flow control details can be found in Appendix J. 

9.11 Due to the nature of the proposed development, urban creep is to be considered 

to allow for future urban expansion within the development. An increase in paved 

surface area of 10% has been incorporated into the detailed surface water 

calculations. 



 

 

9.12 As noted above in the hierarchy review, discharge of surface water runoff to the 

existing watercourse to the north of the site is the preferred method for the purpose 

of this report.  

9.13 Due to the natural topography of the site, it will be possible to discharge into the 

watercourse via gravity. 

9.14 The surface water drainage strategy for the development will be to collect and 

convey the surface water runoff and mitigate flood risk to the site, surrounding areas 

and downstream, by restricting the discharge rate into the culverted 

watercourse/existing surface water network and provide suitable attenuation within 

the development boundary. 

9.15 Ditches are to be utilised adjacent to private highways to capture surface water 

runoff from impermeable areas during exceedance events, mitigating the risk of 

overland flooding. Ditches will be utilised to convey surface water runoff from these 

areas towards the basin at the north. 

9.16 Water butts are proposed at some dwellings throughout the site to collect rainfall 

and minimise flows entering the surface water system.  

9.17 A permeable surfacing is proposed in shared drive areas to intercept rainfall. The 

permeable tarmac will also provide a form of source control prior to water entering 

the surface water network and being directed towards the basin. 

9.18 Land drains are utilised to capture surface water runoff from permeable soft 

landscaped areas including rear gardens during exceedance events, mitigating the 

risk of overland flooding and surface level ponding. The land drains will also support 

interception of rainfall during low intensity rainfall events. 

9.19 The land drains have been routed through the development site in a direction to 

maintain, as close as reasonably practicable, a route for surface water runoff to 

mimic the existing condition and prevent exceedance flows, that are not captured 

for interception or infiltration, eventually discharging to the watercourse to the 

eastern boundary. 



 

 

9.20 4no. Rain gardens have been proposed to land drains to further support with 

interception and limited infiltration prior to surface water continuing overland 

towards the watercourse as per the existing undeveloped site condition. 

9.21 Surface water flows at the site are to be restricted, therefore attenuation will be 

required for the site. The attenuation volume for the development site has been 

calculated based on an impermeable area of 2.451ha and will cater for up to the 1 

in 100-year storm + 40% climate change. 

9.22 Surface water pipes are to be used across the site to convey the surface water and 

where oversized will provide attenuation for all storm events up to and including the 

1 in 30 year plus 40% climate change event.  

9.23 Flows from the site, up to and including, 1 in 100 years plus 40% climate change event 

will be attenuated within 3no. offline and online tanks. The location of the tanks can 

be seen in Appendix I. 

9.24 The detention basin located to the north of the site has been sized to accommodate 

storms up to and including the 1 in 100 year plus 40% climate change event and 

provides approximately 636m3 of storage.  

9.25 The basin will discharge into the watercourse at the northern extent of the site. 

9.26 The small length of highway drainage at the site entrance will be attenuated within 

the surface water pipe up to and including the 1 in 100 year plus 40% climate change 

event. 

9.27 The calculations provided in Appendix K prove that the proposed drainage 

apparatus can sufficiently control and attenuate surface water runoff to meet this 

criteria. 

9.28 A storage estimate for the development site has concluded that a total storage of 

between 1,477m3 and 2,413m3 of storage will be required for the 30-year plus 40% 

climate change storm event, as Figure 8 below. 





 

 

10.0 DESIGN PARAMETERS 

Urban Creep 

10.1 A 10% urban creep allowance has been included added as ‘additional area’ in 

simulation calculations for the 30 year and 100 year storm events plus climate 

change.  

10.2 The impermeable area for the site is estimated to be 2.451ha. When accounting for 

10% urban creep, the impermeable area of the site is 2.696ha.  

10.3 The surface water calculations are provided in Appendix K. 

Impermeable Areas 

10.4 A surface water catchment plan has been provided in Appendix D. 

10.5 The surface water catchment plan has been utilised to inform the contributing areas 

within the surface water calculations.  

10.6 The drainage system has been designed based on the impermeable areas of the 

site only. 

‘Non-drained’ Areas 

10.7 As shown on the surface water catchment plan, Appendix D, there are areas which 

have not been considered to contribute towards the impermeable area within the 

surface water drainage calculations.  

10.8 These areas may include; roadside verges, private gardens and areas of public 

open space.  

10.9 These areas are not shown on the catchment plan as they are either permeable, 

drain onto a permeable surface or the water shedding from these areas is 

considered to be negligible and therefore will not significantly contribute to the 

surface water drainage system.  

10.10 However, a volumetric runoff coefficient value of 1.0 has been applied to the design 

to make an allowance for runoff from these areas.  



 

 

10.11 Ditches have been provided at the western extent of the site adjacent to private 

highways to capture surface water runoff from adjacent impermeable areas during 

exceedance events to improve infiltration locally while mitigating overland flooding. 

10.12 The greenfield discharge rate for the development has not considered the non-

drained areas within the calculation. Therefore, allowing non-drained areas to 

infiltrate or providing ditches to direct these flows towards the existing northern basin, 

the post-developed site will mimic the existing condition surface water discharge. 

Surrounding Flow Routes   

10.13 Surface water flows from outside of the development boundary should be 

considered where applicable, when applying contributing area to the proposed 

SUDs at the site. 

10.14 The EA surface water flood mapping shows that there are areas at risk of surface 

water flooding at the northern extent of the site.  

10.15 As part of the adjacent development proposals, the site will fall towards this area 

and beyond to the basin located in the north. Therefore any surface water in this 

area will also be directed towards the basin. 

10.16 Drainage channels / gullies have been proposed to the new highways / shared 

parking areas adjacent to the highways to prevent surface water runoff from the site 

entering the existing highway. 

Mitigation of Surface Water Runoff 

10.17 There is the potential for increased surface water runoff to be generated from the 

development boundary.  

10.18 Surface water flood exceedance routes have therefore been considered, and a 

flood exceedance plan has been provided in Appendix L.  

10.19 Water butts are proposed at selected dwellings to improve local infiltration of 

permeable areas and mitigate overland flooding during exceedance events. 



 

 

10.20 All finished floor levels at the development site are to be set 150mm above external 

levels to minimise the likelihood of surface water flows entering properties.  

Surcharged Outfall 

10.21 Within the surface water calculations, a surcharged outfall has been applied.  

10.22 The surcharged outfall has been provided at 1.0m above the soffit level of the 

receiving watercourse in the drainage calculations.  

10.23 This surcharge has been applied at all times to all storm intensities and durations that 

have been simulated. 

Natural Flow Routes 

10.24 In line with the National Planning Policy Framework and Planning Practice Guidance, 

developments should be designed so that natural flow routes are not disrupted and 

that any surface water that enters the site from off-site sources is conveyed safely 

around or through the site. 

10.25 The existing natural flows have been considered within the development proposals. 

10.26 All surface water runoff from site is to be directed towards the existing watercourse 

to the north as per the existing arrangement. 

10.27 This will direct surface water runoff away from proposed dwellings at the site and/or 

existing properties offsite. 

Modelling Parameters 

10.28 Within the surface water runoff calculations, the following modelling parameters 

have been used for a conservative approach to the drainage network of the site. 

10.29 The FSR rainfall runoff method has been used for surface water calculations.  

10.30 As stated in Ciria 753 (2015) Page 509 Design Rainfall: Although FEH can be used for 

durations as short as 30 minutes, flood estimation guidance from the EA (2015) 

currently recommends that, for shorter durations, FSR rainfall statistics should be used 

to scale down the corresponding FEH 1-hour rainfall. 



 

 

10.31 The FSR data utilises sub-hourly rainfall information to accurately analyse shorter 

storm events. The simulation calculations indicate that the 15 minute storm duration 

is critical, supporting the rational that FSR method is practical to this site. 

10.32 Run-off coefficient value (Cv) has been updated to 1.0 as per LLFA requirements. 

10.33 Maximum Rainfall has been set to 150mm/hr. However, this value is only used within 

the software for preliminary pipe sizing and not in simulation.  

10.34 Madd Factor has been set to 0 on all calculations. Note that this is referenced as 

“Additional Storage (m3/ha) within the software used (Causeway Flow). 

10.35 A 1.0m surcharged outfall has been applied to all storm event simulations. 

10.36 A 40% climate change allowance has been applied to the 30-year storm event 

simulation. 

10.37 A 40% climate change allowance has been applied to the 100-year storm event 

simulation. 

10.38 10% Urban Creep allowance has been applied to all storm event simulations. 

  





 

 

11.7 Permeable surfacing is proposed to shared drive areas to collect surface water 

runoff before ultimately contributing to the surface water network.  

11.8 Ditches are proposed adjacent to private access roads to collect runoff and convey 

flows to the basin, while supporting interception and infiltration where possible. 

11.9 The area of ditches is approximately 120m2 in total. In accordance with the 

standards, this will provide suitable interception for 600m2 impermeable areas (5 x 

Area). 

Detention Basin 

11.10 A detention basin with a surface area of 336m2 will serve the entire surface water 

network. 

11.11 In accordance with the standards, this will provide suitable interception for 1,680m2 

impermeable areas (5 x Area), which is greater than the entire site impermeable 

catchment area. 

11.12 Therefore, this standard has been fully considered and interception in excess of the 

requirements has been provided. 

 









 

 

12.0 FOUL WATER DRAINAGE STRATEGY 

Foul Water Capacity and Point of Connection 

12.1 The proposed foul network is outlined within the proposed drainage strategy in 

Appendix I. 

12.2 Foul water from dwellings will be collected via a traditional piped network.  

12.3 The foul water drainage from the dwellings is proposed to connect via a traditional 

piped network into an existing sewer at the west of the site, outside of the 

development boundary in Highmoor Park (highway). 

12.4 The exact outfall locations are to be confirmed during detailed design once 

drainage surveys can confirm the existing sewer locations outfalls to the public sewer 

are agreed with the sewerage undertaker.  

12.5 The proposed foul flows have been calculated using 4000 litres per dwelling per day 

as per the DCG, and therefore the proposed foul peak flow is 5.74l/s.  

  



 

 

13.0 SUMMARY & RECOMMENDATIONS 

13.1 Shape Engineering have been commissioned by Morris Homes to provide a Flood 

Risk Assessment and Drainage Strategy in respect of a planning application for a 

residential development comprising of 124 units including associated landscaping, 

access road, highways and private parking at Highmoor Farm, Clitheroe, BB7 1PN. 

13.2 The existing site is currently a greenfield site with a total area of 5.16ha. 

13.3 The site is mostly located in an area with less than 0.1% risk of fluvial flooding (Flood 

Zone 1). Small areas of the site are considered to be located within Flood Zones 2 

and 3. 

13.4 The private drainage network will be designed for up to 1 in 100 year plus an 

allowance of 40% climate change storm events and consideration will be given to 

the use of sustainable urban drainage (SuDS) techniques. 

13.5 A Phase 2 ground investigation has been carried out for the site. 3no. soakaway tests 

were undertaken in accordance with the BRE365 specification. The 3no. tests were 

therefore not sufficient to provide infiltration. Groundwater was encountered at one 

of the trial pits during infiltration testing. 

13.6 There is a watercourse located at the northern boundary of the site. It is therefore 

proposed to discharge the majority of surface water runoff from the site to the 

existing watercourse. 

13.7 A small section of highway drainage at the site entrance is proposed to discharge 

into existing surface water network in Highmoor Park Road and will need to be 

accepted and confirmed by Local Highway Authority 

13.8 The proposed surface water discharge rate for the development is to be restricted 

to the 40% AEP greenfield runoff rate (QBar) calculated for the developable area of 

the site.  

13.9 The total discharge rate for surface water at the site has therefore been calculated 

at 23.1l/s and will need to be accepted and confirmed by the LLFA. The discharge 

from the site will be controlled by flow control units. 



 

 

13.10 This total discharge rate is split between the two proposed networks. 23.1l/s is 

proposed to discharge to existing watercourse to the north of the site via the main 

surface water network. 2.5l/s is proposed to discharge via highway drainage network 

at the site entrance into existing surface water network in Highmoor Park Road. 

13.11 Attenuation will be primarily provided in the form of a detention basin and online 

and offline attenuation tanks. Additional storage will be provided in the form of 

oversized pipes located beneath private highways. 

13.12 A detention basin is to be located at the northern extent of the site and will provide 

storage prior to flows entering the watercourse to the north of the site. 

13.13 The basin will provide approximately 636m3 of storage for storms in excess of the 100-

year plus 40% climate change flood event. 

13.14 Ditches are proposed to the west of the site to collected surface water from 

impermeable areas and convey flows towards the basin at the north. 

13.15 Water butts are proposed at selected dwellings across the site to provide an element 

of non-potable use. 

13.16 SuDs features are to be used on site with being implemented in the strategy to 

improve interception throughout site. These include permeable surface, ditches, 

land drains and rain gardens. 

13.17 The foul water drainage from the dwellings is proposed to connect via a traditional 

piped network into an existing sewer at the west of the site, outside of the 

development boundary in Highmoor Park (highway). 

13.18 Surface water and foul water proposals are subject to approval and agreement with 

the EA, LLFA, Local Highway Authority and Sewerage Undertaker (United Utilities).  

13.19 The flood risk and drainage strategy proposals will not increase flood risk to the site 

and surrounding areas. 

 

 

  



 

 

14.0 APPENDIX A – SITE LOCATION PLAN 

  





 

 

15.0 APPENDIX B – DEVELOPMENT MASTERPLAN 

  





 

 

16.0 APPENDIX C – PREVIOUS LLFA CONSULATION 

  















 

 

17.0 APPENDIX D – IMPERMEABLE AREAS / CATCHMENT PLAN 

  







 

 

18.0 APPENDIX E – GREENFIELD RUNOFF RATES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

19.0 APPENDIX F – PHASE 2 GROUND INVESTIGATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




