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1 Local Plan Potential Development Site Screening  

1.1 Introduction 

In order to inform the Sequential Approach to the allocation of development through Burnley 
Borough Council's upcoming Local Plan, a Level 1 review of flood risk to sites was carried out within 
the Local Plan Potential Sites Assessment1.  This report identified a number of sites where further, 
more detailed site specific assessment, was required in order to confirm the potential suitability of 
proposed development site with respect to flood risk.  

This report provides a summary table for each site which incorporates the following: 

• Screening FRA 

• Outline drainage strategy 

• Investigation of the effects of culvert modelling (Site TC1/4 only) 

• Level 2 Site Assessments 

Each assessment table that follows describes the likely fluvial, ground water, canal, and surface 
water (both offsite impacts and runoff generated by development) flood risks.  Flood risk mitigation 
options, further assessment requirements and the suitability of each site for development are 
described. 

Each table concludes with an updated recommendation for the Council as to the likely suitability of 
development at each development site, in terms of flood risk.  A summary of these recommendations in 
included in Section 3.0.  

                                                      
1 Burnley Borough Council Local Plan Potential Sites Assessment - Summary Report.  JBA Consulting. January 2017 
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2 Site Appraisal Tables 

2.1 HEL/011u Baxi Potterton  

 

Site HEL/011u Baxi Potterton 

Watercourse River Calder 

Site area (Ha) 8.23 

Existing use Brownfield (industrial / commercial) 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Housing 

Proposed development flood risk 
vulnerability classification 

More Vulnerable 

Proposed development 

impermeable area  

70% of total area (Specified by Burnley Borough Council) 

5.76Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

9.00 63.12 1.17 

Flood Zone depth2 Flood Zone 3 

Modelled Q100 level: 78.19mOD 

Maximum depth: 0.8m 

Average depth (approximate): 0.4m 

Flood Zone velocity  No data available - 1D model only 

Flood Zone hazard No data available - 1D model only 

Fluvial climate change Fluvial climate change impacts have been assessed by increasing peak 
flows by the total potential change anticipated for the ‘2080s’ (2070 to 2115) 
(highest specified % allowance) corresponding with the highest risk Flood 
Zone and the proposed development Vulnerability Classification3.  

The River Calder modelled 100 year +70% on peak river flows indicates an 
increase of approximately 800mm (i.e. max depths increasing from 0.8m to 
1.6m) from the current day modelled depths.  There is a small increase in 
the Flood Zone 3 outline, but this is likely to remain within the extents of the 
current day Flood Zone 2. 

                                                      
2 Lower Calder 1D model 2010.  Node Label: RCAL3A_0515. Comparison of 1D model level with LiDAR 

3 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site HEL/011u Baxi Potterton 

Historic flooding Review of historic flood records indicate a number of properties reported as 
flooding in the December 2015 immediately west of the development site.  
Burnley Borough Council report that the site flooded, to some extent, in 
December 2015. 

Defended No 

Flood Warning Area Yes.  Approximately 70% of site within River Calder at Padiham - Area A 
Flood Warning Area 

Flood risk: fluvial The site is relatively level over the majority of the area with a steeper rise 
in ground levels of around 3.0m towards the north and northwest boundary 
(towards Grove Lane).  Ground levels fall more steeply immediately outside 
of the southern boundary at the watercourse. 

Approximately 75% of the site is at risk of fluvial flooding. 

The development area is at highest risk of fluvial flooding from the south 
where it adjoins the River Calder.  63% of the site is located within Flood 
Zone 3a and therefore the majority of the development has a 1 per cent (1 
in 100) or greater chance of flooding each year, with maximum depths 
locally up to 800mm.  Fluvial flooding may also occur across the eastern 
(upstream) and western (downstream) boundaries.  Upstream, the site 
adjoins a large area of Flood Zone 3b (functional floodplain) which 
encroaches into the site and covers 1.2% of the development area.  

Fluvial and surface water flood risk occur in similar areas of the site and 
therefore a combination of both flood sources occurring at the same time 
would likely exacerbate flooding further. 

Mitigation options & site 
suitability: fluvial 

• The Council should consider reviewing the suitability of this site for 
redevelopment owing to current depths of fluvial flooding and future 
implications of climate change. Whilst part of the site is located in Flood 
Zone 1 (and hence is suitable for development), the remainder of the 
site is predominantly located within Flood Zone 3a where the typical 
depth of flooding is currently between 400mm to 800mm.   

• Burnley Borough Council identify in their email of 23/03/17 that, 
following completion of the proposed Environment Agency Padiham 
Flood Risk Management scheme it is understood that the site will be 
afforded an additional level of flood protection in the form of raised 
defences. The site may, therefore, be reconsidered on this basis; 
subject to confirmation of residual risks and overtopping assessment as 
part of a detailed Flood Risk Assessment.  The Environment Agency 
will need to be consulted as to site specific flood risks at that time. 

• Due to the level of risk across this site (Flood Zone 2, 3a and 3b) a more 
detailed FRA will be required to reflect the site specific development 
proposals and to demonstrate that flood risk can be effectively 
managed without increasing risk elsewhere.  As the majority of the 
proposed use is residential (More Vulnerable) within Flood Zone 3a, the 
FRA would have to show that the second part of the Exception Test has 
been satisfied in order for development to proceed.   

• Development in areas covered by Flood Zone 3b is not permitted and 
should be left as open greenspace (natural floodplain) as part of an 
amenity area. 

• Development in areas covered by Flood Zone 3a may be difficult and 
land raising may result in a reduction in available flood storage.  Ideally 
no residential development should take place in Flood Zone 3a owing 
to the significant depths of flooding.  

• Provision for climate change should be made in the FRA ensuring the 
site will remain safe in the future, assuming current risk can be 
mitigated. 

• The FRA should also focus on the risk associated with the interactions 
between surface water and fluvial flooding. 
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Site HEL/011u Baxi Potterton 

• An 8m buffer is required along the southern boundary (adjacent to the 
River Calder) where development is prohibited.  This is an Environment 
Agency requirement to allow access to the watercourse for 
maintenance purposes. 

• Access (including emergency access) across the site will need to take 
account of future flood levels.  Grove Lane to the north is approximately 
3m higher than the 1 in 100 year climate change flood level and so is 
likely to provide an appropriate access route to the site during fluvial 
flood events. 

Flood Source: Ground Water 

Flood risk: ground water Majority of the site has a susceptibility to groundwater emergence of 25-
50%.  Owing to the close proximity of the site to the river, ground water is 
unlikely to pond to significant depths in this instance. 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

Whilst the site is approximately 50m lower than the Leeds Liverpool Canal, 
the canal is approximately 1.9km away at the nearest point.  The River 
Calder and Sweet Clough / Green Brook flows west and northwest in the 
area between the development and canal and so would potentially direct 
breach flows away from the development site.   

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on a review of ground profiles and the outline 
modelling parameters and methodology described in Appendix B  The site 
is considered to be at a relatively lower risk of flooding as a consequence 
of a canal breach, however further more detailed site specific assessments 
should be carried out as part of the FRA. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

3.63 3.74 9.88 

Surface water flooding 
depths 

Max: 0.6-0.9m 

Average: 0.15-0.3m 

Max:0.6-0.9m 

Average: 0.15-0.3m 

Max: 0.9-1.2m 

Average: 0.15-0.3m 

Surface water hazards4  Max: Significant 

Average: Low 

Max: Significant 

Average: Low  

Max: Significant 

Average: Moderate 

Climate change The current day 1 in 1000 year outline provides an indication of the likely 
increase in depth and extent of the more frequent events as a consequence 
of climate change impacts. 

Surface water: flood risk 
to development site 

There is a surface water flood risk to the site with approximately 7% of the 
area at Medium Risk and 4% at High Risk.  Overall, 17% of the site is at 
some level of risk from surface water flooding.  Localised maximum flood 
depths are in the range 0.6-0.9m for the 1 in 30 year event and increase to 
0.9-1.2m for the 1 in 1000 year event, with average depths of between 
0.15m and 0.3m.  The maximum hazard is Significant across all events, 
with the average hazard being Low to Moderate.   

Surface water flood extents appear to be influenced by the presence of the 
existing buildings and it is noted that these extents are likely to change 
following site clearance (assuming the building will not be refurbished).   

The Low Risk (1 in 1000 year) flood outline indicates surface water flooding 
entering the site across the northern boundary from Town Hill Bank Road.  

There is surface water flooding of the highways surrounding the site and 

                                                      
4 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site HEL/011u Baxi Potterton 

this will need to be taken into account in consideration of emergency access 
and egress. 

Surface water: mitigation 
options & site suitability 

• The development area is subject to a surface water flood hazard and a 
site specific detailed surface water assessment will be required as part 
of any FRA.  The FRA will need to mitigate climate change impacts 
across the lifetime of the development. 

• Areas subject to surface water flooding should ideally be kept free from 
development or alternatively flows should be redirected across the site 
using SuDS.  Surface water flooding is localised and should not 
significantly impact on development. 

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage existing 
offsite impacts and flow routes. 

• The FRA should consider the impacts of surface water flooding on 
access and egress routes both within and outside the site (including 
emergency routes). 

• If discharge to the watercourse is proposed the FRA will need to 
consider outfall capacity during high fluvial flows. 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

49 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: Area 
(Ha) and % of 
site area 

30yr 
Rainfall+20% 

18 5273 1589 3684 41.6 25Ha 

3.0% 

30yr 
Rainfall+40% 

24 6721 2109 4602 52 0.31Ha 

3.7% 

100yr 
Rainfall+20% 

24 7520 2119 5401 

(1717m3 of 
exceedance 
storage) 

61 0.36Ha 

4.4% 

(0.11Ha 

1.39%) 

100yr 
Rainfall+40% 

24 8773 2119 6654 

(2052m3 of 
exceedance 
storage) 

75.2 44Ha 

5.4% 

(0.14Ha 

1.66%) 

Climate change Application of the central (20%) and upper band (40%) potential change anticipated 
for the ‘2080s’ (2070 to 2115) in the table above shows the estimated attenuation 
volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates from 
development sites are to be restricted to be as close as is reasonably practicable 
to the corresponding greenfield rate (irrespective of current site use).  Furthermore, 
in accordance with the Environment Agency5 response to the Local Plan Preferred 
Options, surface water runoff has been restricted to the greenfield QBar rates 
(mean annual maximum flood) across all rainfall design events in order to provide 
an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 year 
(standard drainage design) and 1 in 100 year (exceedance) events for the 2080’s.  

                                                      
5 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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Site HEL/011u Baxi Potterton 

To limit off site surface water flood impacts attenuation storage will be required, 
both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There are 
a variety of appropriate techniques which could be adopted to manage site runoff 
ranging from oversized pipes or underground storage tanks to SuDS techniques 
and attenuation basins.  As a guide to the likely land take required, the above table 
presents the required area for a 1.5m deep surface storage pond and the 
percentage of the total site area this will require.  SUDs and attenuation 
requirements should be considered at the master planning stage. 

Most of the surface water risk is within fluvial Flood Zone 2 and therefore any SuDS 
system would be inundated during an extreme fluvial event.  If discharge to the 
watercourse is proposed the FRA will need to consider outfall capacity during high 
fluvial flows. 

Site Assessment Summary 

Summary • The main source of flooding to the site is fluvial and surface water. 

• Fluvial flood risk (Flood Zones 2, 3a and 3b) impacts just under 75% of the site 
and will require more detailed assessment and identification of mitigation 
measures through a site specific FRA (including assessment of fluvial climate 
change and on / off site impacts over the life of the development).  The FRA 
would have to the show that the second part of the Exception Test has been 
satisfied in order for the development to proceed. 

• Depths of fluvial flooding of approximately 400mm to 800mm are predicted 
across the site with a further 800mm increase as a result of climate change.  
Depths are considered significant and the proposal for allocation as housing 
(More Vulnerable) development may require reconsideration.  

• Burnley Borough Council identify in their email of 23/03/17 that an Environment 
Agency Flood Risk Management scheme is proposed and it is understood that 
the site will be afforded an additional level of flood protection in the form of 
raised defences.  The detailed FRA will need to consider residual risk and an 
overtopping assessment and the Environment Agency will need to be consulted 
as to site specific flood risks at that time. 

• Surface water flood risk impacts approximately 17% of the site (within the 1 in 
1000 year outline).  Flooded areas are influenced by existing infrastructure and 
may change following site clearance.  There is a risk of surface water flooding 
from outside of the site.  A detailed drainage assessment and site specific FRA 
(including assessment of impacts of climate change and on / off site impacts) 
will be required to assess and manage surface water flood risk.  This surface 
water assessment will need to be in combination with a more detailed 
assessment of mitigation to limit increased surface water runoff to within 
specified levels and minimise off site impacts associated with the proposed 
development. 

Recommendation The Council should consider withdrawal or rezoning the site based on fluvial flood 
risk and depths of flooding.  Following completion of the proposed Environment 
Agency Padiham Flood Risk Management scheme it is understood that the site will 
be afforded an additional level of flood protection in the form of raised defences. 
The site may, therefore, be reconsidered on this basis; subject to confirmation of 
residual risks and overtopping assessment as part of a detailed Flood Risk 
Assessment.  The Environment Agency will need to be consulted as to site specific 
flood risks at that time. 
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2.2 HEL/043 Former Hameldon School Sites  

 

Site HEL/043 Former Hameldon School Sites 

Watercourse Sweet Clough 

Site area (Ha) 10.10 

Existing use Mix Greenfield / Brownfield (education establishment) 

Existing site flood risk vulnerability 
classification 

More Vulnerable 

Proposed use Housing 

Proposed development flood risk 
vulnerability classification 

More Vulnerable 

Proposed development 

impermeable area  

70% of total area (Specified by Burnley Borough Council) 

7.07Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

0.02 0.02 0 

Flood Zone depth6 No impact to site 

Flood Zone velocity No impact to site 

Flood Zone hazard No impact to site 

Fluvial climate change Given the proximity to the watercourse, fluvial climate change impacts 
should be assessed by increasing peak flows by the total potential change 
anticipated for the ‘2080s’ (2070 to 2115) corresponding with the highest risk 
Flood Zone and the proposed development Vulnerability Classification7.  

For the current screening in the absence of a hydraulic model the current 
day Flood Zone 2 outline can be used to provide a representation of the 
future extents of Flood Zone 3 under Climate Change.  This indicates that 
the development site is generally likely to remain outside of the Flood Zone 
3. 

Historic flooding Review of historic flood records indicate no records of recorded flooding in 
the 2013 and 2015 flood events either within the site boundary or within 
500m of development site. 

Defended No. 

Flood Warning Area No. 

                                                      
6 No model available, therefore fluvial flood risk assessment based on review of Environment Agency Flood Zone mapping. 

7 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site HEL/043 Former Hameldon School Sites 

Green Brook and Sweet Clough at Padiham - Area C Flood Warning Area 
covers the area immediately downstream of the site on Sweet Clough. 

Flood risk: fluvial Site ground levels generally reduce in a south and west direction following 
the Sweet Clough watercourse.  Ground levels reduce from a maximum of 
around 122.00mOD in the northeast to around 107.5mOD in the southwest.  
Ground levels fall more steeply immediately outside of the southern 
boundary at the watercourse channel. Generally levels rise inland from the 
boundary adjoining the watercourse by between 4m to 8m. 

With the exception of a small 0.04Ha area in the southeast corner (where 
the development boundary intersects Flood Zone 2 and 3a) no areas of the 
site are currently at risk from fluvial flooding. 

Mitigation options & site 
suitability: fluvial 

• As the site is greater than 1Ha, a site specific FRA will be required. 

• Provision for climate change should be made in the FRA to confirm the 
site will remain safe from fluvial flooding over its lifetime and not increase 
fluvial flood risk elsewhere. 

• Ideally, residential development in the small area within Flood Zone 3a 
should be avoided.  If development of this area is proposed, the FRA 
would have to show that the second part of the Exception Test has been 
satisfied in order for development to proceed. 

• An 8m buffer is required along the southern boundary (adjacent to the 
Sweet Clough watercourse) where development is prohibited.  This is 
an Environment Agency requirement to allow access to the watercourse 
for maintenance purposes. 

Flood Source: Ground Water 

Flood risk: ground water Majority of the site has a susceptibility to groundwater emergence of <25%.  
Owing to the close proximity of the site to the river, ground water is unlikely 
to pond to significant depths in this instance. 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

Whilst the site is approximately 20m lower than the Leeds Liverpool Canal, 
the canal is approximately 400m away at its nearest point. The Green Brook 
/ Sweet Clough watercourses flow west in the area between the 
development and the canal and so would potentially direct breach flows 
away from the development site.   

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on a review of ground profiles and the outline 
modelling parameters and methodology described in Appendix B  The site 
is considered to be at a relatively lower risk of flooding as a consequence of 
a canal breach, however further more detailed site specific assessments 
should be carried out as part of the FRA. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year outline) 

0.15 0.47 2.23 

Surface water flooding 
depths 

Max: 0.3-0.6m 

Average: 0.3-0.6m 

Max: 0.6-0.9m 

Average: 0.3-0.6m 

Max: 0.9-1.2m 

Average: 0.3-0.6m 

Surface water hazards8 Max: Significant 

Average: Moderate 

Max: Significant 

Average: Moderate 

Max: Significant 

Average: Low 

Climate change The current day 1 in 1000 year outline provides an indication of the likely 

                                                      
8 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site HEL/043 Former Hameldon School Sites 

increase in depth and extent of the more frequent events as a consequence 
of climate change impacts. 

Surface water: flood risk 
to development site 

There is a localised surface water flood risk to the site. Approximately 0.6% 
of the development site is at Medium Risk and 2% is at High Risk.  Overall, 
3% of the site is at some level of risk.  Locally, maximum depths are in the 
range 0.3-0.6m for the 1 in 30 year event, increasing to 0.9-1.2m for the 1 in 
1000 year event.  The subsequent maximum hazard is Significant across all 
risk bands.  Average depths are in the range 0.3-0.6m, with a Moderate or 
Low hazard. 

Surface water flood extents appear to be influenced by the presence of the 
existing buildings and site infrastructure and it is therefore noted that these 
extents are likely to change following site clearance (assuming the building 
will not be refurbished). 

Mapping indicates surface water flooding to the Scott Street area adjacent 
to the western boundary in the 1 in 30 year event.  Dependent upon ground 
profiles this may impact the site and should be assessed as part of the FRA. 
Surface water flooding of the surrounding highways will need to be taken 
into account in consideration of emergency access and egress.  Mapping 
indicates a lower flood risk to the A646 to the east of the site and therefore 
off site impacts on access and egress appear manageable. 

Surface water: mitigation 
options & site suitability 

• The development area is subject to a surface water flood hazard and a 
site specific detailed surface water assessment and drainage strategy 
will be required as part of any FRA.  The FRA will need to mitigate 
climate change impacts across the lifetime of the development.  Surface 
water flooding is localised and so should not impact significantly on the 
development potential.   

• Areas subject to surface water flooding should ideally be kept free from 
development or alternatively flows should be redirected across the site 
using SuDs.  

• The FRA should also assess the potential for offsite surface water 
impacts on the proposed development. This will need to include 
consideration of inflows from adjacent sites and propose methods to 
manage existing offsite impacts and flow routes. 

• The FRA should consider the impacts of surface water flooding on 
access and egress routes both within and outside the site (including 
emergency routes).  Surface water mapping indicates a lower flood risk 
for the A646 highway to the east of the site which provides a potentially 
suitable access. 

• If discharge to the adjacent watercourse is proposed the FRA will need 
to consider outfall capacity during high fluvial flows. 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

60 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: Area 
(Ha) and % of 
site area 

30yr 
Rainfall+20% 

18 6203 1947 4256 39.3 0.28Ha 

2.8% 

30yr 
Rainfall+40% 

24 7915 2595 5320 49.1 0.35Ha 

3.5% 

100yr 
Rainfall+20% 

24 8890 2595 6295 

(2039m3 of 

58 0.42Ha 

4.2% 
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Site HEL/043 Former Hameldon School Sites 

exceedance 
storage) 

(0.14Ha 

1.8%) 

100yr 
Rainfall+40% 

24 10371 2595 7776 

(2456m3 of 
exceedance 
storage) 

71.7 0.52Ha 

5.1% 

(0.16Ha 

1.6%) 

Climate change Application of the central (20%) and upper band (40%) potential change anticipated 
for the ‘2080s’ (2070 to 2115) in the table above shows the estimated attenuation 
volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates from 
development sites are to be restricted to be as close as is reasonably practicable 
to the corresponding greenfield rate (irrespective of current site use).  Furthermore, 
in accordance with the Environment Agency9 response to the Local Plan Preferred 
Options, surface water runoff has been restricted to the greenfield QBar rates 
(mean annual maximum flood) across all rainfall design events in order to provide 
an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 year 
(standard drainage design) and 1 in 100 year (exceedance) events for the 2080’s.  
To limit off site surface water flood impacts attenuation storage will be required, 
both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There are 
a variety of appropriate techniques which could be adopted ranging from oversized 
pipes or underground storage tanks to SuDS techniques and attenuation basins.  
As a guide to the likely land take required the above table presents the required 
area for a 1.5m deep surface storage pond and the percentage of the total site area 
this will require.  SUDs and attenuation requirements should be considered at the 
master planning stage. 

If discharge to the watercourse is proposed the FRA will need to consider outfall 
capacity during high fluvial flows. 

Site Assessment Summary 

Summary • The main flood risk to the site is from highly localised surface water flooding.  
There are small areas of fluvial flood risk adjoining the southern site boundary. 

• As the development site is greater than 1Ha in area a site specific FRA will be 
required.  Given the proximity to Flood Zone 3a and 3b this will need to review 
the risk from fluvial flooding and in particular a provision for climate change 
should be made in the FRA to ensure the site will remain safe from fluvial 
flooding over the lifetime of the development. Development in areas at risk of 
fluvial flooding either now or in the future should be avoided.  If development in 
these areas is proposed the FRA would need to show that the second part of 
the exception test has been satisfied in order for development to proceed. 

• Surface water flood risk impacts approximately 3% of the site (within the 1 in 
1000 year outline) with maximum depths of up to 1.2m affecting localised areas 
based on EA flood maps.  Average flood depths are less at around 0.3-0.6m.  
There is a Moderate to Significant hazard classification across each of the 
surface water events.  Flooded areas are influenced by existing infrastructure 
and risks may change following site clearance.  Surface water flooding is 
localised and is unlikely to significantly impact development.   

• A detailed drainage assessment and site specific FRA (including assessment 
of impacts of climate change and on / off site impacts) will be required to 
demonstrate that surface water flood risk can be effectively managed. 

Recommendation The Council may consider allocating this site for development.  Development should 
be limited to areas outside of identified flood risk.   

  

                                                      
9 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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2.3 HEL/165 Vision Park (West and North Sites)  

 

Site HEL/165 Vision Park 

Watercourse River Calder 

Site area (Ha) 5.05Ha (total – North, East & West Sites)  

West Site: 2.61Ha  North Site: 0.35Ha  East Site10: 2.08Ha  

Existing use Greenfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Employment 

Proposed development flood risk 
vulnerability classification 

Less Vulnerable 

Proposed development 

impermeable area  

90% of total area (Specified by Burnley Borough Council) 

4.55Ha (total) 

West Site: 2.34Ha  North Site: 0.31Ha  East Site:1.88Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood 
Zones (%) 

 Flood Zone 2 Flood Zone 3a Flood Zone 3b 

West Site 87.2 1.4% 1.3% 

North Site 0 0 0 

Flood Zone depth11 

 

Flood Zone 2 - West site 

Maximum Depth: 0.24m  

Average Depth (approximate): 
0.03m 

North site 

Not impacted 

Flood Zone velocity  Flood Zone 2 - West site 

Maximum Velocity: 0.82m/s 

Average Velocity (approximate): 
0. 12m/s 

North site 

Not impacted 

Flood Zone hazard Flood Zone 2 - West site 

Max: Moderate 

Average: Low 

North site 

Not impacted 

Fluvial climate change Fluvial climate change impacts have been assessed by increasing peak 
flows by the total potential change anticipated for the ‘2080s’ (2070 to 
2115) (highest specified % allowance) corresponding with the highest risk 

                                                      
10 Excluded from this assessment.  BBC Email: 31/01/17 

11 Burnley 1D-2D Model 2012 

North Site 

East Site 

West Site 
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Site HEL/165 Vision Park 

Flood Zone and the proposed development Vulnerability Classification12.  

The River Calder modelled 100 year +35% on peak river flows indicates 
an increase of approximately 570mm from the 100 year current day 
modelled depths.   

West Site 

There is a small increase in the 1 in 100 year Flood Zone 3 outline, but 
this generally remains within the extents of watercourse channel with only 
minimal intrusion into the development boundary. 

North Site 

The northern site remains outside of the flood risk area under climate 
change impacts. 

Historic flooding Review of the 2013 and 2015 historic flood records indicate 1 flood record 
160m north of the development site in the 2013 flood events, but no record 
of flooding to the development site itself.  

Defended No. 

Flood Warning Area Yes.   

Approximately 30% of western site within River Calder at Burnley Town 
Centre - Area B Flood Warning Area 

Flood risk: fluvial West Site 

The west site ground levels are relatively flat at around 103.5 mOD, with 
a slight fall of around 500mm towards the northwest.  Ground levels rise 
steeply close to the site boundaries to between 105 and 106 mOD.  Along 
the eastern site boundary ground levels fall steeply at the watercourse. 

A small percentage of the site is located within Flood Zone 3, which 
appears to be generally contained within the watercourse channel.   

Approximately 87% of the west development site is within Flood Zone 2 
and therefore the majority of the site has a 0.1 per cent (1 in 1000) or 
greater chance of flooding each year.  Less than 1% of the western site 
(adjacent to the watercourse channel) is within Flood Zone 3a with a 1% 
or greater chance of flooding each year. 

Flood depths within Flood Zone 2 are generally shallow (0.03m on 
average).  Maximum flood depths of 0.24m predicted. 

The western development area is at highest risk of fluvial flooding from 
the east where it adjoins the River Calder.  Fluvial flooding may also 
impact the site across the southern (upstream) boundary. 

Potential emergency access/egress routes (Clifton Street to the south) 
are outside of Flood Zone 2.  

Surface water and fluvial flood risk occur in similar areas of the western 
site and therefore a combination of flooding may exacerbate risk further. 

 

North Site 

Ground levels generally fall across the site from east to west with levels 
ranging around 107 mOD to 105 mOD.   

The northern site is outside of the area of flood risk area. 

Mitigation options & site 
suitability: fluvial 

West Site 

• Due to the level of risk across this site (Flood Zone 2) a more detailed 
FRA will be required as part of the development strategy.   

• Ideally, residential development in the small area within Flood Zone 
3a should be avoided.  Given the requirement for a maintenance 
easement, it is assumed no development will take place in this area. 

• Less Vulnerable development may  take place in Flood Zone 2, which 
covers the majority of the site.  Whilst average depths of flooding are 

                                                      
12 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site HEL/165 Vision Park 

shallow.  Further assessment will be required as part of the FRA and 
development strategy to ensure that mitigation through land raising 
can be offset with appropriate compensation or mitigation.  

• Provision for climate change should be made in the FRA ensuring the 
sites will remain safe in the future, assuming current risk can be 
mitigated. 

• The FRA should also focus on the risk associated with the interactions 
between surface water and fluvial flooding. 

• For the western site an 8m buffer is required along the eastern 
boundary (adjacent to the River Calder) where development is 
prohibited.  This is an Environment Agency requirement to allow 
access to the watercourse for maintenance purposes. 

 

North Site 

• The northern site is currently at limited risk from fluvial flooding.  
However, given the proximity of the watercourse a site specific Flood 
Risk Assessment should confirm the potential risk over the lifetime of 
the development from climate change.  

Flood Source: Ground Water 

Flood risk: ground water West and North sites have a susceptibility to groundwater emergence of 
50-75%. 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The site is approximately 25m lower and 600m away from the Leeds 
Liverpool Canal at its closest point.  In this area the canal west side of the 
canal is contained within a relatively wide area of higher ground before 
levels fall towards the site.  Approximately 1000m to the south the canal 
is in raised embankment and the River Calder watercourse flow across 
the area between the development and the canal. 

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on a review of ground profiles and the outline 
modelling parameters and methodology described in Appendix B  The site 
is considered to be at a lower risk of flooding as a consequence of a canal 
breach, however further more detailed site specific assessments should 
be carried out as part of the FRA.  

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing 
developme
nt risk of 
flooding 
from 
surface 
water (%)  

 High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

West Site 2.6 1.4 1.3 

North Site 0 0 0.6 

Surface water flooding 
max depths 

 

West Site 

Max: 0.3-0.6m  

Average: 0.15-0.3m 

North Site 

Not impacted 

West Site 

Max: 0.3-0.6m  

Average: 0.15-0.3m 

North Site 

Not impacted 

West Site 

Max: 0.3-0.6m  

Average: 0.15-0.3m 

North Site 

0.0-0.15m 

Surface water max 
hazards13 

West Site 

Max: Moderate 

Average: Low 

West Site 

Max: Moderate 

Average: Low 

West Site 

Max: Significant 

Average: Low 

                                                      
13 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site HEL/165 Vision Park 

North Site 

Not impacted 

North Site 

Not impacted 

North Site 

Low 

Climate change The existing 1:1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts.  

Surface water: flood risk 
to development site 

West Site 

There is a localised surface water flood risk to the site with approximately 
1% of the area at Medium risk and 3% at High risk.  Overall, 5% of the 
site is at some level of risk from surface water flooding.  Localised 
maximum flood depths are in the range 0.3-0.6m across all events.  
Average depths are around 0.15-0.3m.  Localised maximum hazards 
range from moderate significant, with average hazards being generally 
low.   

Surface water flooding is generally limited to a band across the western 
part of the site. Flood Risk here is potentially impacted from areas to the 
southwest of the development site.  There appears to be a drain adjacent 
to the boundary which corresponds with the areas of surface water 
flooding.   

Potential emergency access routes to the south are not generally affected 
by surface water flooding until the 1 in 100 year event, and even then 
flood depths are shallow (0-0.15m). 

 

North Site 

The site is generally not impacted by surface water flooding itself, but 
surface water flooding to the surrounding roads is experienced at the 1 in 
100 year event (shallow depths (0 - 0.15m).  In the higher 1 in 1000 year 
event there is a slight ingress of surface water flooding to the site from the 
surrounding streets. 

Surface water: mitigation 
options & site suitability 

West Site 

• Localised areas of the western site are subject to a surface water flood 
risk and a site specific detailed surface water assessment and 
drainage strategy will be required as part of any FRA.  The FRA will 
need to mitigate climate change impacts across the lifetime of the 
development. 

• Areas subject to surface water flooding should ideally be kept free 
from development or alternatively flows should be redirected across 
the site using SuDS. 

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage 
existing offsite impacts and flow routes. 

• The FRA should consider the impacts of surface water flooding on 
access and egress routes both within and outside the site (including 
emergency routes).  Existing asset routes do not appear to be 
significantly impeded by surface water. 

• If discharge to the watercourse is proposed the FRA will need to 
consider outfall capacity during high fluvial flows. 

 

North Site 

• Whilst surface water impact does not directly impact the northern site, 
it does impact the areas and highways immediately outside of the site 
boundaries.  A detailed drainage assessment and site specific FRA 
(including assessment of impacts of climate change) will be required 
to assess and manage surface water flood risk, particularly 
associated with any changes to ground levels within the development 
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Site HEL/165 Vision Park 

area. 

Surface Water Flood Risk From Proposed Development  

West Site 

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s)  

20.2 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 2107 655 1452 39.8 0.1Ha 

3.7% 

30yr 
Rainfall+40% 

24 2697 874 1823 50 0.12Ha 

4.7% 

100yr 
Rainfall+20% 

24 3038 874 2164 

(712m3 of 
exceedance 
storage) 

59.3 0.14Ha 

5.5% 

(0.05Ha 

1.8%) 

100yr 
Rainfall+40% 

36 3989 1310 2679 

(856m3 of 
exceedance 
storage) 

73.4 0.18Ha 

6.9% 

(0.06Ha 

2.2%) 

North Site 

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

2.75 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 287 89 198 39.9 0.01Ha 

3.7% 

30yr 
Rainfall+40% 

24 367 119 248 50.1 0.02Ha 

4.7% 

100yr 
Rainfall+20% 

24 414 119 295 

(97m3 of 
exceedance 
storage) 

59.4 0.02Ha 

5.5% 

(0.01Ha 

1.8%) 

100yr 
Rainfall+40% 

36 543 178 365 

(117m3 of 
exceedance 
storage) 

73.5 0.02Ha 

6.9% 

(0.01Ha 

2.2%) 

Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

 

Surface water: 
flood risk 
impacts from 
development site 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
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Site HEL/165 Vision Park 

& mitigation Furthermore, in accordance with the Environment Agency14 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 
to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1 in 100 year (exceedance) events for the 
2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take associated with this the table 
presents the area of a 1.5m deep surface storage pond and the percentage of the 
total site area.  SuDS and attenuation requirements should be considered at the 
master planning stage. 

Most of the surface water risk for the West Site is within fluvial Flood Zone 2 and 
therefore any SuDS system may be inundated during an extreme fluvial event.  
The FRA will need to consider outfall capacity during high fluvial flows.  

 

Site Assessment Summary 

Summary West Site 

• The main source of flooding is fluvial and surface water. 

• The EA flood map indicates fluvial flood risk (Flood Zone 3a and 3b) impacts 
around 3% of the site immediately adjacent to the River Calder.  The area 
impacted should be subject to further more detailed assessment of the 
development boundary as these Flood Zones appear to be generally 
contained within channel.  No development should take place in Flood Zone 
3b. 

• Fluvial flood risk (Flood Zone 2) impacts around 90% of the site and whilst 
flooding is shallow this will require more detailed assessment and 
identification of mitigation measures through a site specific Flood Risk 
Assessment (including assessment of impacts of climate change over the life 
of the development).  Whilst average depths of flooding are shallow, it does 
cover a large area.  Further assessment will be required as part of the FRA 
and site design phase to ensure that mitigation through land raising can be 
offset with appropriate compensation areas. 

• Surface water flood risk impacts approximately 5% of the western site (within 
the 1 in 1000 year outline).  There is a risk of surface water flooding from 
adjacent areas, particularly the drain on the southwestern boundary.  A 
detailed drainage assessment, drainage strategy and site specific FRA 
(including assessment of impacts of climate change) will be required to assess 
and manage surface water flood risk.  This will need to be in combination with 
a more detailed assessment of mitigation to limit surface water runoff to 
specified levels to minimise off site impacts associated with the proposed 
development. 

 

North Site 

• There is no current day fluvial flood risk to the site.  Preliminary modelling 
indicates that this remains the case under climate change. 

• Whilst surface water impact does not directly impact the northern site, it does 
impact the areas and highways immediately outside of the boundaries.  A 
detailed drainage assessment and site specific FRA (including assessment of 
impacts of climate change) will be required to assess and manage surface 
water flood risk, particularly associated with any changes to ground levels 

                                                      
14 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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Site HEL/165 Vision Park 

within the development area.  As with the western site this will need to be in 
combination with a more detailed assessment of mitigation to limit surface 
water runoff to specified levels to minimise off site impacts associated with the 
proposed development. 

Recommendation West Site 

Council may consider allocation of the site.  A site specific FRA will be required to 
demonstrate how specific proposals will manage and mitigate Flood Risk in Flood 
Zone 2 and surface water flooding. 

 

North Site 

The Council may consider allocating this site for development.  
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2.4 HEL/171 Shuttleworth Mead South (Eaves Barn Farm)  

 

Site HEL/171 Shuttleworth Mead South (Eaves Barn Farm) 

Watercourse River Calder 

Site area (Ha) 9.27 

Existing use Greenfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Employment 

Proposed development flood risk 
vulnerability classification 

Less Vulnerable  

Proposed development 

impermeable area  

80% of total area (Specified by Burnley Borough Council) 

7.42Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

81.86 4.03 0 

Flood Zone depth15  Flood Zone 2 

Modelled Q1000 level: 71.88mOD 

Maximum depth: 3.0m  

Average depth (approximate): 
between 1 and 3m 

Flood Zone 3 

Within channel in accordance with 
EA Flood Zone Map. 

Note potential impact of 
embankment in flood risk extents 

as described below. 

Flood Zone velocity No data available - 1D model only 

Flood Zone hazard No data available - 1D model only 

Fluvial climate change Fluvial climate change impacts have been assessed by increasing peak 
flows by the total potential change anticipated for the ‘2080s’ (2070 to 2115) 
(highest specified % allowance) corresponding with the highest risk Flood 
Zone and the proposed development Vulnerability Classification16.  

The River Calder modelled 100 year +35% on peak river flows indicates an 
increase of approximately 480mm from the current day modelled depths.  
There is a small increase in the Flood Zone 3a outline.  Dependent upon 
confirmation of the defence embankment extents and crest level adjacent 
to the watercourse, Flood Zone 3a may remain confined to the main river 
channel, however this requires further more detailed assessment to 

                                                      
15 Lower Calder 1D model 2010.  Node Label: RCAL2A_6335.  Comparison of 1D model level with LiDAR 

16 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site HEL/171 Shuttleworth Mead South (Eaves Barn Farm) 

confirm.  Flood Zone 2 is likely to cover a similar area of the site, but the 
flood depths are likely to increase. 

Historic flooding Review of EA and Lead Local Flood Authority historic flood records indicate 
no records of recorded flooding in the 2013 and 2015 flood events either 
within the site boundary or within 500m of development site. 

Defended Yes 

In accordance with the Environment Agency and Council Response as 
described in Burnley Borough Council email of 23/03/17 the Environment 
Agency report that on the north-west edge of the site, there is a flood 
embankment which extends to the main road (A6068). The Environment 
Agency identify that it is believed to have an estimated Standard of 
Protection of 1-in-100yrs, and a crest level at its upstream and downstream 
ends of 71.10m AOD (although levels may vary locally between those 
points). It currently meets the target condition of 3 (‘fair’) although it is not 
an embankment on which they carry out annual maintenance, likely due to 
it not being deemed as critical for the protection of residential properties 
compared with other embankments in their Area. While the Environment 
Agency would not rule out ever carrying out maintenance on it if it fell below 
its target condition, it is important to be aware of this fact that it is not 
currently on the Environment Agency’s annual maintenance programme. 
Future maintenance would be based on available funds and DEFRA 
priorities and there is no obligation to carry out such maintenance.   

Flood Warning Area Yes. 

Approximately 90% of site within River Calder at Padiham - Area C Flood 
Warning Area 

Flood risk: fluvial Ground levels generally reduce in a south-west direction.  The western 
area is flatter and generally between 69.00 mOD and 70.00 mOD, 
reducing to around 68.4 mOD in the south west corner. Ground levels in 
the eastern area rise more steeply to around 74.00 mOD.  Immediately 
downstream of the site the A6068 embankment cuts across the floodplain 
at a level of between 70.00 mOD and 75.0 mOD.   As described in the 
Burnley Borough Council / Environment Agency email of 23/03/17, the 
Environment Agency have identified on the north-west edge of the site, 
there is a flood embankment which extends to the main road (A6068).   
Moving upstream there are stretches of naturally high ground along the 
river, rather than an embankment.  The Environment Agency believe that 
this high ground along the river is of an elevation of between 70.8 – 71.4m 
AOD moving upstream. 

 

Approximately 86% of the site is at risk of fluvial flooding.   

The development area is at highest risk of fluvial flooding from the north 
where it adjoins the River Calder.  EA flood zone mapping indicates that 
Flood Zone 3a covers a 4% strip of land adjacent to the watercourse 
(potentially constrained to the riverward side of the embankment and 
therefore would be within the area of maintenance easement).  The 
presence of the embankment / ridge of high ground adjacent to the 
watercourse requires further investigation as this may impact the extents of 
Flood Zone 3a as the in channel water levels are potentially close to the 
undefended bank levels.  It is noted that the Flood Zone 3a in channel water 
levels are generally higher than the site ground levels and if the 
embankment / high ground was removed there would be resultant flooding 
across the site, particularly under climate change scenarios. 

The majority of the site (82%) is within Flood Zone 2.  Flood depths across 
the Flood Zone 2 areas of the site are on average in excess of 1m under 
the 1 in 1000 year event, with maximum depths of around 3.0m in the lower 
area towards the southwest.  Climate change will potentially increase 
depths by around a further 480mm. 
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Site HEL/171 Shuttleworth Mead South (Eaves Barn Farm) 

Proposed access routes are not identified, however, the adjacent A6068 is 
significantly higher than the design 1 in 100 year plus climate change 
flood level.   

 

Surface water and fluvial flood risk occur in similar areas of the site and 
therefore a combination of both flood sources occurring at the same time 
would likely exacerbate flooding further. 

Mitigation options & site 
suitability: fluvial 

• Due to the level of risk across this site (Flood Zone 2 and 3a) a more 
detailed FRA will be required and should take place alongside the site 
design phase.   

• The potential impact of the embankment/high ground requires further 
investigation and the FRA will need to include breach and overtopping 
assessments to confirm flood zone extents and demonstrate safe 
development. 

• Ideally no development should take place in Flood Zone 3a, otherwise 
the FRA should investigate mitigation measures.   

• Whilst the majority of the site is within Flood Zone 2, the depth of 
flooding is significant and should be considered in assessing the 
suitability of the site for development. 

• An 8m buffer is required along the northern boundary (adjacent to the 
River Calder) where development is prohibited.  This is an Environment 
Agency requirement to allow access to the watercourse for 
maintenance purposes.  It is noted that the currently indicated extents 
of Flood Zone 3a are within this area. 

• Provision for climate change should be made in the FRA ensuring the 
site will remain safe in the future, assuming current risk can be 
mitigated. 

• The FRA should also focus on the risk associated with the interactions 
between surface water and fluvial flooding. 

• Access (including emergency access) across the site will need to take 
account of future flood levels. 

Flood Source: Ground Water 

Flood risk: ground water Majority of the site has a susceptibility to groundwater emergence of 25-
50%. 

Flood Source: Reservoir / Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The site is approximately 60m lower than the Leeds Liverpool Canal, the 
canal is approximately 800m away at its nearest point.  Ground levels slope 
generally from the canal towards the site with a small watercourse valley to 
the east.  From initial examination (and dependent upon factors such as the 
location and extent of the canal breach, the volume of water released and 
associated ground profiles there is the potential for flow to be directed 
towards the site.  More detailed site specific assessments should be carried 
out as part of the FRA.   It should be noted that no condition survey has 
been undertaken at this location and the potential risk of failure would need 
to be considered further. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year outline) 

3.43 2.86 7.33 

Surface water flooding 
depths 

Max: 0.3-0.6m 

Average: 0.15-0.3m 

Max: 0.3-0.6m 

Average: 0.3-0.6m 

Max: 0.6-0.9m 

Average: 0.3-0.6m  
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Surface water hazards17 Max: Significant 

Average: Low 

Max: Significant 

Average: Low 

Max: Significant 

Average: Moderate 

Climate change The current 1 in 1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

Surface water: flood risk 
to development site 

There is a surface water flood risk to the site with approximately 6% of the 
area at Medium Risk and 3% at High Risk.  Overall, 14% of the site is at 
some level of risk.   

Surface water flooding is generally limited to an area of low lying ground to 
the southwest, a corridor across the northeast of the site and localised 
ponding. Development in this area should be avoided. 

In the southwest area, maximum flood depths are locally in the range 0.3-
0.6m for the 1 in 30 and 1 in 100 year event and increase to 0.6-0.9m for 
the 1 in 1000 year event.  The subsequent maximum hazard is Significant 
across all events.  Average flood depths are in the range of 0.15-0.3m for 
the 1 in 30 year and 0.3-0.6m for the 1 in 100 year outline. 

In the northeast area maximum flood depths are locally in the range 0.3-
0.6m for the 1 in 30 year event and increase to 0.6-0.9m for the 1 in 1000 
year event.  The subsequent maximum hazard is Significant across all 
events.  Average flood depths and hazards are similar to the southwest 
area. 

The southwest area is potentially impacted from surface water flooding from 
adjacent areas.  A drainage ditch to the southwest appears to be culverted 
beneath the A6068 and this should be explored further as part of the FRA. 

Surface water: mitigation 
options & site suitability 

• The development area is subject to a surface water flood hazard and a 
site specific detailed surface water assessment and drainage strategy 
will be required as part of any FRA.  The FRA should explore suitable 
options to mitigate existing surface water issues without increasing risk 
elsewhere and mitigate climate change impacts across the lifetime of 
the development. 

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage existing 
offsite impacts and flow routes. 

• Areas subject to surface water flooding should ideally be kept free from 
development or alternatively flows should be redirected across the site 
using SuDS. 

• The FRA will need to consider the impacts of surface water flooding on 
access and egress routes. 

• If discharge to the watercourse is proposed the FRA will need to 
consider outfall capacity during high fluvial flows. 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

63 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: Area 
(Ha) and % of 
site area 

30yr 
Rainfall+20% 

18 6858 2039 4819 42.4 0.32Ha 

3.5% 

30yr 24 8687 2719 5968 52.5 0.40Ha 

                                                      
17 Environment Agency: What is the updated Flood Map for Surface Water? November 2013 



 
 

  
2016s5243 Burnley SFRA Interim Level 2 SFRA V2.0 22 

 

Site HEL/171 Shuttleworth Mead South (Eaves Barn Farm) 

Rainfall+40% 4.3% 

100yr 
Rainfall+20% 

24 9734 2719 7015 

(2196m3 of 
exceedance 
storage) 

61.8 0.47Ha 

5.0% 

(0.15Ha 

1.6%) 

100yr 
Rainfall+40% 

24 11356 2719 8637 

(2669m3 of 
exceedance 
storage) 

76 0.58Ha 

6.2% 

(0.18Ha  

1.9%) 

Climate change Application of the central (20%) and upper band (40%) potential change anticipated 
for the ‘2080s’ (2070 to 2115) in the table above shows the estimated attenuation 
volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates from 
development sites are to be restricted to be as close as is reasonably practicable 
to the corresponding greenfield rate (irrespective of current site use).  Furthermore, 
in accordance with the Environment Agency18 response to the Local Plan Preferred 
Options, surface water runoff has been restricted to the greenfield QBar rates 
(mean annual maximum flood) across all rainfall design events in order to provide 
an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 year 
(standard drainage design) and 1 in100 year (exceedance) events for the 2080’s 
above.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There are 
a variety of appropriate techniques which could be adopted ranging from oversized 
pipes or underground storage tanks to SuDS techniques and attenuation basins.  
As a guide to the likely land take associated with this the table presents the area of 
a 1.5m deep surface storage pond and the percentage of the total site area.  SuDS 
and attenuation requirements should be considered at the master planning stage. 

Most of the surface water risk is within fluvial Flood Zone 2 and therefore any SuDS 
system would be inundated during an extreme fluvial event.  If discharge to the 
watercourse is proposed the FRA will need to consider outfall capacity during high 
fluvial flows. 

Site Assessment Summary 

Summary • The main source of flooding to the site is fluvial and surface water. 

• Fluvial flood risk (Flood Zone 2 and 3a) impacts just under 86% of the site and 
will require more detailed assessment and identification of mitigation measures 
through a site specific drainage strategy and Flood Risk Assessment (including 
assessment of impacts of climate change and on / off site impacts over the life 
of the development). 

• The potential impact of the defence embankment and undefended ground 
levels on Flood Zone extents requires further investigation and may increase 
the extents of Flood Zone 3a.  The FRA will need to include breach and 
overtopping assessments to demonstrate safe development. 

• Average depths of fluvial flooding are in excess of 1m within Flood Zone 2, with 
maximum flood depths up to 3.0m.  The increase in water level for the 1 in 100 
year +35% climate change allowance is 480mm..  These depths are significant 
for the majority of the site which is covered by Flood Zone 2. 

• Surface water flood risk impacts approximately 14% of the site (within the 1 in 
1000 year outline) and depths are significant.  There is a risk of surface water 
flooding from adjacent areas.  A detailed drainage assessment and site specific 
FRA (including assessment of impacts of climate change and on / off site 
impacts) will be required to assess and manage surface water flood risk.  This 

                                                      
18 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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will need to be in combination with a more detailed assessment of mitigation to 
limit surface water runoff to specified levels to minimise off site impacts 
associated with the proposed development. 

Recommendation The Council should consider withdrawal of this site based on FZ2 fluvial and surface 
water flood risk and depths of flooding (exceeding 1m and up to 3.0m).  Flood 
depths are less at the upstream eastern end of the site where ground levels are 
highest. 

In addition, the EA's mapped Flood Zone 3a appears to be contained to the main 
channel by an defence high ground adjacent to the watercourse.  This requires 
further investigation and the FRA would need to include breach and overtopping 
assessments to confirm the extents of Flood Zone 3a and the suitability of the site 
for development.  The site requires a more detailed assessment and identification 
of mitigation measures.  Based on the information currently available the Council 
may consider withdrawing the site based on the FZ2 fluvial flood risk and 
significant depths of flooding through the western part of the site. 
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2.5 HEL/189 Land South of Network 65  

 

Site HEL/189 Land South of Network 65 

Watercourse Hapton Clough 

Site area (Ha) 13.32 

Existing use Greenfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Employment 

Proposed development flood risk 
vulnerability classification 

Less Vulnerable 

Proposed development 

impermeable area  

80% of total area (Specified by Burnley Borough Council) 

10.66Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

0.46 0.12 0.52 

Flood Zone depth19 No data available 

Flood Zone velocity No data available 

Flood Zone hazard No data available 

Fluvial climate change Given the proximity to the watercourse, fluvial climate change impacts 
should be assessed within a site specific FRA by increasing peak flows 
by the total potential change anticipated for the ‘2080s’ (2070 to 2115) 
corresponding with the highest risk Flood Zone and the proposed 
development Vulnerability Classification20.  

For the current screening in the absence of a hydraulic model the current 
day Flood Zone 2 outline can be used to provide a representation of the 
future extents of Flood Zone 3 under Climate Change.  This indicates a 
marginal increase in impacted area of around 0.5% of the total site area. 

Historic flooding Review of historic flood records indicate 1 no flood record 500m south 
west of development site in the 2013 flood event, but no record of flooding 
to the development site itself. 

Defended No. 

Flood Warning Area No. 

                                                      
19 No model available, therefore fluvial flood risk assessment based on review of Environment Agency Flood Zone mapping. 

20 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Flood risk: fluvial Whilst overall ground levels reduce by around 16m in an easterly direction 
from around 176 mOD to 160 mOD there is a central area of high ground 
where levels rise to around 173 mOD.  This higher ground is intersected 
by a shallow valley running in a northerly direction.  Generally ground 
levels reduce steeply towards Accrington Road in the north and Hapton 
Clough in the south.  

No significant areas of the site are at risk of fluvial flooding.  There is a 
narrow area adjacent to the southern boundary alongside the Hapton 
Clough watercourse which is within Flood Zones 2, 3a and 3b (1% of the 
total site area). 

Surface water and fluvial flood risk occur in similar areas of the site and 
therefore a combination of both flood sources occurring at the same time 
would likely exacerbate flooding further.  

Access and egress routes do not appear to be impacted by fluvial 
flooding. 

Mitigation options & site 
suitability: fluvial 

• As the site is greater than 1Ha, a site specific FRA will be required. 

• Provision for climate change should be made in the FRA to confirm 
the site will remain safe from fluvial flooding over its lifetime and not 
increase fluvial flood risk elsewhere. 

• Whilst limited to a small area development in areas covered by Flood 
Zone 3b is not permitted and should be left as open greenspace 
(natural floodplain) as part of an amenity area. 

• Ideally no development should take place in Flood Zone 3a.   

• The FRA should also focus on the risk associated with the interactions 
between surface water and fluvial flooding. 

• An 8m buffer is required along the southern boundary (adjacent to the 
Hapton Clough watercourse where development is prohibited.  This 
is an Environment Agency requirement to allow access to the 
watercourse for maintenance purposes. 

• Access and egress (including emergency access) across the site will 
need to take account of future flood levels. 

Flood Source: Ground Water 

Flood risk: ground water Site has a susceptibility to groundwater emergence of <25%. 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The development site is located approximately 700m south of the canal 
and general ground levels are around 45m higher than the canal.  Based 
on this initial examination the site is not considered to be at risk from 
flooding from the canal. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

1.25 0.41 1.35 

Surface water flooding 
depths (m) 

Max: >1.2m Max: >1.2m Max: >1.2m 

Surface water hazards21 Max: Extreme Max: Extreme Max: Extreme 

Climate change The current day 1 in 1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

                                                      
21 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Surface water: flood risk 
to development site 

There is a localised surface water flood risk to the site with approximately 
1.7% of the area at Medium Risk and 1.3% at High Risk.  Overall, 3% of 
the site is at some level of risk from surface water flooding.   

Surface water is generally limited to two localised areas.  The southern 
area covers a similar area as the fluvial flood risk, following a narrow 
corridor adjacent to the development boundary.  Flood risk here is 
potentially impacted from areas outside of the development site.  
Maximum flood depths are locally in the range 0.15-0.3m for the 1:30 year 
event and increase to 0.6-0.9m for the 1 in 1000 year event.  The 
subsequent maximum hazard is Significant across all events.   

There is a second localised area of surface water flood risk adjacent to 
the northern site boundary where mapping indicates that water ponds 
against the adjacent A679.  Maximum flood depths are locally in excess 
of 1.2m for the 1 in 30 year and 1 in 1000 year event.  The subsequent 
maximum hazard is Extreme across all events. 

Surface water: mitigation 
options & site suitability 

• Localised areas of the development site are subject to a significant 
flood hazard and a site specific detailed surface water assessment 
and drainage strategy will be required as part of any FRA.  The FRA 
will need to mitigate climate change impacts across the lifetime of the 
development. 

• Areas subject to surface water flooding should ideally be kept free 
from development or alternatively flows should be redirected across 
the site using SuDS.   

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage 
existing offsite impacts and flow routes. 

• The FRA should consider the impacts of surface water flooding on 
access and egress routes both within and outside the site (including 
emergency routes).  Existing asset routes do not appear to be 
significantly impacted by surface water. 

• If discharge to the watercourse is proposed the FRA will need to 
consider outfall capacity during high fluvial flows. 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

95 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 9397 3072 6325 37 0.42Ha 

3.2% 

30yr 
Rainfall+40% 

18 11965 4096 7869 46 0.52Ha 

3.9% 

100yr 
Rainfall+20% 

18 12396 3072 9324 

(2999m3 of 
exceedance 
storage) 

54.5 0.62Ha 

4.7% 

(0.2Ha 

1.5%) 

100yr 
Rainfall+40% 

24 15642 4096 11546 

(3677m3 of 
exceedance 
storage) 

67.5 0.77Ha 

5.8% 

(0.25Ha 

1.84) 
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Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
Furthermore, in accordance with the Environment Agency22 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 
to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1 in 100 year (exceedance) events for the 
2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take required the above table 
presents the required area for a 1.5m deep surface storage pond and the 
percentage of the total site area this will require.  SUDs and attenuation 
requirements should be considered at the master planning stage. 

Most of the surface water risk in the southern area of the site is within fluvial Flood 
Zone 3 and therefore any SuDS system would be inundated during an extreme 
fluvial event.  The FRA will need to consider outfall capacity during high fluvial 
flows. 

Site Assessment Summary 

Summary The main source of flooding to the site is fluvial and surface water however the 
areas impacted are relatively small and contained and it is recommended that 
development avoids these areas. 

Fluvial flood risk (Flood Zone 2, 3a and 3b) impacts just under 1% of the site.  
There will be a requirement for a more detailed assessment part of the site specific 
Flood Risk Assessment (including assessment of impacts of climate change over 
the life of the development).   

Surface water flood risk impacts approximately 3% of the site (within the 1 in 1000 
year outline) with localised depths in excess of 1.2m.  There is a risk of surface 
water flooding from adjacent areas.  A detailed drainage assessment and site 
specific FRA (including assessment of impacts of climate change and on / off site 
impacts) will be required to assess and manage surface water flood risk.  The 
surface water assessment will need to be in combination with a more detailed 
assessment of mitigation to limit increased surface water runoff to within specified 
levels to minimise off site impacts associated with the proposed development. 

Recommendation The Council may consider allocating this site for development.  Development 
should be limited to areas outside of identified flood risk. 

  

                                                      
22 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 



 
 

  
2016s5243 Burnley SFRA Interim Level 2 SFRA V2.0 28 

 

2.6 HEL/223 Thompson Centre Car Park  

 

Site HEL/223 Thompson Centre Car Park 

Watercourse River Calder 

Site area (Ha) 0.66 

Existing use Brownfield (car park) 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Employment / Town Centre 

Proposed development flood risk 
vulnerability classification 

Less Vulnerable 

Proposed development 

impermeable area  

90% of total area (Specified by Burnley Borough Council) 

0.59Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

0 0 0 

Flood Zone depth23  No impact to site 

Flood Zone velocity No impact to site 

Flood Zone hazard No impact to site 

Fluvial climate change Given the proximity to the watercourse fluvial climate change impacts 
should be assessed by increasing peak flows by the total potential change 
anticipated for the ‘2080s’ (2070 to 2115) corresponding with the highest 
risk Flood Zone and the proposed development Vulnerability 
Classification24.  

For the current screening in the absence of a hydraulic model the current 
day Flood Zone 2 outline can be used to provide a representation of the 
future extents of Flood Zone 3 under Climate Change.  This indicates that 
the site is likely to remain outside of Flood Zone 3 under climate change, 
however this should be confirmed through the site specific FRA. 

Historic flooding Review of historic flood records indicate 1 flood record 380m north west 
of development site and 1 flood record 300m west of development site in 
the 2013 flood events, but no record of flooding to the development site 
itself. 

Defended No. 

Flood Warning Area No. 

                                                      
23 Burnley 1D-2D Model 2012 

24 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Green Brook and River Calder at Burnley Town Centre - Area B Flood 
Warning Area covers areas immediately downstream and upstream of the 
site. 

Flood risk: fluvial The site is relatively level (general fall of around 2m from north to south).  
To the west of the site (upstream side of the A682) a short section of open 
channel watercourse flows from beneath the adjacent canal before 
entering a further culvert and flowing west beneath the southern part of 
the development site. 

No areas of the site are at risk of fluvial flooding. 

Mitigation options & site 
suitability: fluvial 

• As the site is within Flood Zone 1 and less than 1Ha, a site specific 
FRA is unlikely to be required on the basis of fluvial flood risk alone, 
however a FRA should be completed on the basis of surface water 
flood risk. 

Flood Source: Ground Water 

Flood risk: ground water Site has a susceptibility to groundwater emergence of 50-75%.  

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The site is approximately 13m lower and at approximately 120m away is 
the closest of all sites to the Burnley Embankment section of the Leeds 
Liverpool Canal.   

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on the outline modelling applying the parameters 
and methodology described in Appendix B (with a breach located 
immediately adjacent to the site) depths of flooding across the site would 
be 400mm with velocities around 0.8m/s.  From initial examination and 
comparison of outline modelled breaches, the impact of flooding on the 
site would be significant.  It should be noted that no condition survey has 
been undertaken at this location and the potential risk of failure would 
need to be considered further. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development risk 
of flooding from surface 
water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

0.69 36.51 56.99 

Surface water flooding 
depths 

Max: 0.15-0.3m 

Average: 0.15-0.3m 

Max: 0.9-1.2m 

Average: 0.3-0.6m 

Max: >1.2m 

Average: 0.6-0.9m 

Surface water hazards25 Max: Low 

Average: Low 

Max: Significant 

Average: Significant 

Max: Extreme 

Average: Significant 

Climate change The existing 1 in 1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

Surface water: flood risk 
to development site 

There is a significant surface water flood risk to the site with approximately 
37% of the area at Medium risk and 1% at high risk.  Overall, 94% of the 
site is at some level of risk from surface water flooding.  Locally maximum 
flood depths are in the range 0.15-0.3m for the 1 in 30 year event and 
increase to in excess of 1.2m for the 1 in 1000 year event.  The 
subsequent maximum hazard increases from Low to Extreme across all 
events.  Average flood depths range from 0.15-0.3m to 0.6-0.9m with a 
Low to Significant over the same events. 

The flood outlines indicates surface water flooding crosses all site 

                                                      
25 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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boundaries with an associated risk from or to adjacent sites.  

There is surface water flooding of the highways surrounding the site and 
this will need to be taken into account in consideration of emergency 
access and egress. 

Surface water: mitigation 
options & site suitability 

• The development area is subject to a significant surface water flood 
hazard and a site specific detailed surface water assessment will be 
required as part of any FRA.  The FRA will need to mitigate climate 
change impacts across the lifetime of the development. 

• Areas subject to surface water flooding should ideally be kept free 
from development or alternatively flows should be redirected across 
the site using SuDS.   

• The extent and depth of surface water flooding may impact on the 
development suitability of the site unless appropriate mitigation 
measures can be provided. 

• The FRA will also need to take account of surface water inflows from 
adjacent sites and propose methods to manage these. 

• The FRA will need to consider the impacts of surface water flooding 
on access and egress routes, with significant flooding to local routes 
indicated. 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

5.2 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 533 169 364 38.5 0.02Ha 

3.7% 

30yr 
Rainfall+40% 

24 683 226 457 48.4 0.03Ha 

4.6% 

100yr 
Rainfall+20% 

24 766 226 540 

(176m3 of 
exceedance 

storage) 

57.2 0.04Ha 

5.5% 

(0.01Ha 

1.8%) 

100yr 
Rainfall+40% 

36 1007 339 668 

(211m3 of 
exceedance 

storage) 

70.8 0.04Ha 

6.8% 

(0.01Ha 

2.1%) 

Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
Furthermore, in accordance with the Environment Agency26 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 
to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1 in 100 year (exceedance) events for the 

                                                      
26 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take associated with this the table 
presents the area of a 1.5m deep surface storage pond and the percentage of the 
total site area.  SuDS and attenuation requirements should be considered at the 
master planning stage. 

Site Assessment Summary 

Summary • The main source of flooding to the site is surface water. 

• Surface water flood risk impacts approximately 94% of the site (within the 1 in 
1000 year outline).  Flood depths within the 1 in 100 year outline are on 
average in the range 0.3-0.6m and locally up to 1.2m.  The extent and depth 
of surface water flooding may impact on the development suitability of the site. 

• There is a risk of surface water flooding from adjacent areas.  A detailed 
drainage assessment, drainage strategy and site specific FRA (including 
assessment of impacts of climate change and on / off site impacts) will be 
required to assess and manage surface water flood risk.  This will need to be 
in combination with a more detailed assessment of mitigation to limit surface 
water runoff to specified levels to minimise off site impacts associated with the 
proposed development. 

Recommendation The Council may consider withdrawing site based on surface water flood risk 
depths and extents. 
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2.7 HEL/249 Land NE of Sycamore Avenue 

 

Site HEL/249 Land NE of Sycamore Avenue 

Watercourse - 

Site area (Ha) 0.77 

Existing use Brownfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Housing 

Proposed development flood risk 
vulnerability classification 

More Vulnerable 

Proposed development 

impermeable area  

75% of total area (Specified by Burnley Borough Council) 

0.57Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

0 0 0 

Flood Zone depth27 No impact to site  

Flood Zone velocity No impact to site 

Flood Zone 3 hazard No impact to site 

Fluvial climate change Given the proximity to the watercourse fluvial climate change impacts 
should be assessed by increasing peak flows by the total potential change 
anticipated for the ‘2080s’ (2070 to 2115) corresponding with the highest 
risk Flood Zone and the proposed development Vulnerability 
Classification28.  

For the current screening in the absence of a hydraulic model the current 
day Flood Zone 2 outline can be used to provide a representation of the 
future extents of Flood Zone 3 under Climate Change.  This indicates that 
the site is likely to remain outside of the Flood Zone 3 under climate 
change, however this should be confirmed through the site specific FRA. 

Historic flooding Review of historic flood records indicate no records of recorded flooding 
in 2013 and 2015 flood events either within the site boundary or within 
500m of development site. 

Defended No. 

                                                      
27 No model available, therefore fluvial flood risk assessment based on review of Environment Agency Flood Zone mapping. 

28 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site HEL/249 Land NE of Sycamore Avenue 

Flood Warning Area No. 

Flood risk: fluvial The site ground levels generally fall by between 0.5 and 1m in a south-
westerly direction.   

No areas of the site are at risk of fluvial flooding. The nearest area of 
fluvial flood risk is approximately 140m to the northwest 

Mitigation options & site 
suitability: fluvial 

• As the site is within Flood Zone 1 and less than 1Ha, a site specific 
FRA is not required on the basis of fluvial flood risk alone, however 
an FRA should be completed on the basis of surface water flood risk. 

Flood Source: Ground Water 

Flood risk: ground water Site has a susceptibility to groundwater emergence of 50-75% 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The site is slightly lower (within 1-2m) of the canal level and at 
approximately 30m away is the closest of all sites to the Leeds Liverpool 
Canal  In this area whilst the canal is generally constructed on the raised 
slope, from initial review of ground levels the gradient is very slight and 
there appears to be a relatively wide section of ground on the northern 
side of the canal which would potentially reduce the risk of a breach 
occurring. 

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on the outline modelling applying the parameters 
and methodology described in Appendix B (with a breach located 
immediately adjacent to the site) depths of flooding across the site would 
be up to 1.5m with velocities around 0.7m/s.  From initial examination and 
comparison of outline modelled breaches, the impact of flooding on the 
site would be significant. It should be noted that no condition survey has 
been undertaken at this location and the potential risk of failure would 
need to be considered further. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

20.94 10.12 25.96 

Surface water flooding 
depths (m) 

Max: >1.2m 

Average: 0.3-0.6m 

Max: >1.2m 

Average: 0.3-0.6m 

Max: >1.2m 

Average: 0.3-0.6m 

Surface water hazards29 Max: Significant 

Average: Significant 

Max: Significant 

Average: Significant 

Max: Extreme 

Average: Significant 

Climate change The existing 1:1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

Surface water: flood risk 
to development site 

There is a significant surface water flood risk to the site with approximately 
31% of the area at Medium Risk and 21% at High Risk.  Overall, 57% of 
the site is at some level of risk from surface water flooding.  Maximum 
Flood depths are in excess of 1.2m across all events, with average flood 
depths between 0.3m and 0.6m.  The subsequent maximum hazard is 
Significant for the 1 in 30 and 1 in 100 year events, rising to extreme for 
the 1 in 1000 year event.  On average, hazards are significant across all 
events. 

Existing surface water flood extents appear to be influenced by the 
presence of the existing buildings and it is therefore noted that these 

                                                      
29 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site HEL/249 Land NE of Sycamore Avenue 

extents are likely to change following site clearance. 

The flood outlines indicates surface water flooding crosses all site 
boundaries with an associated risk from or to adjacent sites.  

There is surface water flooding of the highways surrounding the site and 
this will need to be taken into account in consideration of emergency 
access and egress. 

Surface water: mitigation 
options & site suitability 

• The development area is subject to a significant flood hazard and a 
site specific detailed surface water assessment and drainage strategy 
will be required as part of any FRA.  The FRA will need to mitigate 
climate change impacts across the lifetime of the development.   

• The FRA will also need to take account of surface water impacts from 
and to adjacent sites and propose methods to manage these. 

• Areas subject to surface water flooding should ideally be kept free 
from development or alternatively flows should be redirected across 
the site using SuDS. 

• The extent and depth of surface water flooding may impact on the 
suitability of this site for the proposed development unless appropriate 
mitigation measures can be provided. 

• The FRA will need to consider the impacts of surface water flooding 
on access and egress routes (including emergency routes). 

 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

5 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 500 163 337 37.2 0.02Ha 

2.9% 

30yr 
Rainfall+40% 

24 638 217 421 46.5 0.03Ha 

3.7% 

100yr 
Rainfall+20% 

24 717 217 500 

(163m3 of 
exceedance 
storage) 

55.2 0.03Ha 

4.35% 

(0.01Ha 

1.4%) 

100yr 
Rainfall+40% 

24 937 325 612 

(191m3 of 
exceedance 
storage) 

68.3 0.04Ha 

5.32% 

(0.01Ha 

1.7%) 

Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
Furthermore, in accordance with the Environment Agency30 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 

                                                      
30 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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Site HEL/249 Land NE of Sycamore Avenue 

to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1in100 year (exceedance) events for the 
2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take associated with this the table 
presents the area of a 1.5m deep surface storage pond and the percentage of the 
total site area.  SUDs and attenuation requirements should be considered at the 
master planning stage. 

 

Site Assessment Summary 

Summary • The main source of flooding to the site is surface water.  

• Surface water flood risk impacts approximately 57% of the site (within the 1 in 
1000 year outline) however flooded areas are influenced by existing 
infrastructure and may change following site clearance.  There are localised 
areas where flooding is in excess of 1.2m in the 1 in 100 year event which will 
impact on the development potential.   

• There is a risk of surface water flooding from adjacent areas.  A detailed 
drainage assessment, drainage strategy and site specific FRA (including 
assessment of impacts of climate change) will be required to assess and 
manage surface water flood risk.  This will need to be in combination with a 
more detailed assessment of mitigation to limit surface water runoff to 
specified levels to minimise off site impacts associated with the proposed 
development. 

Recommendation Council should consider withdrawing site based on significant depths of surface 
water flooding or consider rezoning development outside of flood risk areas. 
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2.8 TC1/4 Curzon Street 

 

Site TC1/4 Curzon Street 

Watercourse River Brun 

Site area (Ha) 1.65 

Existing use Brownfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Employment / Town centre 

Proposed development flood risk 
vulnerability classification 

More Vulnerable (as specified BBC email: 31/01/17) 

Proposed development 

impermeable area  

90% of total area (Specified by Burnley Borough Council) 

1.48Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

64.05 2.81 0 

Flood Zone depth31 Flood Zone 2 

Maximum depth: 0.68m 

Average depth: 0.16m 

Flood Zone 3 

Within Channel 

Flood Zone velocity 
Maximum velocity: 1.61 

Average velocity: 0.24 

Within Channel 

Flood Zone max hazard Low Within Channel 

Fluvial climate change Fluvial climate change impacts have been assessed by increasing peak 
flows by the total potential change anticipated for the ‘2080s’ (2070 to 
2115) (highest specified % allowance) corresponding with the highest risk 
Flood Zone and the proposed development Vulnerability Classification32.  

The modelled 100 year +70% on peak river flows indicates an increase of 
approximately 460mm from the 100 year current day modelled depths.  
There is a small increase in the Flood Zone 3 outline, with an area of 
localised flooding in the area adjacent to the open channel with depths of 
up to 200mm. 

Historic flooding Review of historic flood records indicate 1 flood record 200m south of 

                                                      
31 Burnley 1D-2D Model 2012 

32 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Site TC1/4 Curzon Street 

development site in the 2013 flood event, but no record of flooding to the 
development site itself. 

Defended No. 

Flood Warning Area Yes. 

Approximately 75% of site within River Calder at Burnley Town Centre - 
Area B Flood Warning Area 

Flood risk: fluvial The majority of the site is relatively level at around 108.6 mOD. 

Approximately 67% of the site is at risk of fluvial flooding. 

The development area is at risk of fluvial flooding from the River Brun 
which intersects the site in an eastly direction (in culvert and open 
channel).  3% of the site is located within Flood Zone 3a, although this is 
generally limited to the open channel section of the watercourse.  The 
majority of the remaining site area (64%) is within Flood Zone 2.  Fluvial 
flooding may impact the site from the western (downstream) boundary. 

Roads to the west and south east of the site are impacted by fluvial 
flooding, however suitable emergency access routes to the east appear 
to be available.  

Surface water and fluvial flood risk occur in similar areas of the site and 
therefore a combination of both flood sources occurring at the same time 
would likely exacerbate flooding further. 

Deculverting  

Preliminary modelling has been undertaken to investigate the impact on 
flood risk of deculverting between Curzon Street and the existing culvert 
outlet.  Modelling indicates that Flood Zone 3a is generally likely to remain 
in channel as shown on the plan below.  

 

Mitigation options & site 
suitability: fluvial 

• Due to the level of risk and depth of flooding across this site (Flood 
Zone 2) a more detailed FRA will be required and should take place 
alongside the site design phase.  Whilst the site is within Flood Zone 
2, the extents and depths of up to 700mm mean that land raising 
would need to be offset by suitable mitigation on site.  Limited 
available space may make it difficult to demonstrate acceptability on 
the development. 

• Provision for climate change should be made in the FRA ensuring the 
site will remain safe in the future, assuming current risk can be 
mitigated. 

• The FRA should also focus on the risk associated with the interactions 
between surface water and fluvial flooding. 

• Access (including emergency access) across the site will need to take 
account of future flood levels, however it appears that suitable access 
is available to the west. 

Flood Source: Ground Water 

Flood risk: ground water Majority of the site has a susceptibility to groundwater emergence of 25-
50% 
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Site TC1/4 Curzon Street 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The site is approximately 20m lower and 450m away from the Leeds 
Liverpool Canal  In this area the canal is constructed within a raised 
embankment.  The River Calder flows west in the area between the 
development and canal and so would potentially direct breach flows away 
from the development site. 

Levels of flood risk are dependent upon factors such as the location and 
extent of the canal breach, the volume of water released and the local 
ground profile.  Based on the outline modelling applying the parameters 
and methodology described in Appendix B (with a breach located 
immediately adjacent to the site) flooding across the site are not seen.   

The site is therefore considered to be at a relatively lower risk of flooding 
as a consequence of a canal breach, however further more detailed site 
specific assessment should be carried out as part of the FRA. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

0 1.87 9.34 

Surface water flooding 
depths 

Max: Not impacted 

Average: Not 
Impacted 

Max: 0.15-0.3m 

Average: 0-0.15m 

Max: 0.15-0.3m 

Average: 0.15-0.3m 

Surface water hazards33 Max: Not impacted 

Average: Not 
Impacted 

Max: Low  

Average: Low 

 

Max: Low 

Average: Low 

Climate change The existing 1:1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

Surface water: flood risk 
to development site 

There is a localised surface water flood risk to the site with approximately 
2% of the area at Medium Risk.  Overall, 11% of the site is at some level 
of risk from surface water flooding.  Flood depths are in the range 0.15-
0.3m for the 1 in 100 and 1 in 1000 year event and the subsequent hazard 
is Low for these events.   

The Low Risk (1 in 1000 flood outline) indicates surface water flooding 
may enter the site across the eastern Boundary from Curzon / Bankfield 
Street.  

There is surface water flooding of the highways surrounding the site, 
however suitable access routes appear to be available.   

Surface water: mitigation 
options & site suitability 

• The development area is subject to surface water flooding and the 
site specific detailed surface water assessment and drainage strategy 
will be required as part of any FRA.  The FRA will need to mitigate 
climate change impacts across the lifetime of the development. 

• Areas subject to surface water flooding should ideally be kept free 
from development or alternatively flows should be redirected across 
the site using SuDS.   

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage 
existing offsite impacts and flow routes . 

• The FRA will need to consider the impacts of surface water flooding 
on access and egress routes, although potential routes appear 

                                                      
33 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site TC1/4 Curzon Street 

available. 

• If discharge to the watercourse is proposed the FRA will need to 
consider outfall capacity during high fluvial flows. 

 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

13 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 1327 424 903 38.3 0.06Ha 

3.7% 

30yr 
Rainfall+40% 

24 1699 565 1134 48 0.08Ha 

4.6% 

100yr 
Rainfall+20% 

24 1913 565 1348 

(445m3 of 
exceedance 
storage) 

57.1 0.09Ha 

5.5% 

(0.03Ha 

1.8%) 

100yr 
Rainfall+40% 

24 2232 565 1667 

(533m3 of 
exceedance 
storage) 

70.6 0.11Ha 

6.8% 

(0.04 

2.2%) 

Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
Furthermore, in accordance with the Environment Agency34 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 
to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1 in 100 year (exceedance) events for the 
2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take associated with this the table 
presents the area of a 1.5m deep surface storage pond and the percentage of the 
total site area.  SuDs and attenuation requirements should be considered at the 
master planning stage. 

Most of the surface water risk is within fluvial Flood Zone 2 and therefore any 
SuDS system would be inundated during an extreme fluvial event.  The FRA will 
need to consider outfall capacity during high fluvial flows. 

 

 

 

                                                      
34 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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Site TC1/4 Curzon Street 

Site Assessment Summary 

Summary • The main source of flooding to the site is fluvial and surface water. 

• Fluvial flood risk (Flood Zone 2) impacts 64% of the site and will require more 
detailed assessment and identification of mitigation measures through a site 
specific Flood Risk Assessment (including assessment of impacts of climate 
change and on / off site impacts over the life of the development).  

• Average depths of fluvial flooding of approximately 200mm across the site 
with a further 500mm increase from climate change is significant for the 
majority of the site which is covered by Flood Zone 2.  

• Whilst the site is within Flood Zone 2, the extents and depths of up to 700mm 
mean that land raising would need to be offset by suitable compensation on 
site.  Available space may make it difficult to provide this and demonstrate 
acceptability of the development. 

• Surface water flood risk impacts approximately 11% of the site (within the 1 in 
1000 year outline).  There is a risk of surface water flooding from adjacent 
areas.  A detailed drainage assessment and site specific FRA (including 
assessment of impacts of climate change and on / off site impacts) will be 
required to assess and manage surface water flood risk.  This will need to be 
in combination with a more detailed assessment of mitigation to limit surface 
water runoff to specified levels to minimise off site impacts associated with the 
proposed development. 

Recommendation Council may consider allocation of the site.  A site specific FRA will be required 
to demonstrate how specific proposals will manage and mitigate Flood Risk in 
Flood Zone 2 (current day and climate change) and Flood Zone 3a (under 
climate change) and surface water flooding. 
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2.9 HEL/067 Former Gardners Site (Pendle Aeroform) 

 

Site HEL/067 Former Gardners Site (Pendle Aeroform) 

Watercourse - 

Site area (Ha) 1.43 

Existing use Brownfield 

Existing site flood risk vulnerability 
classification 

Less Vulnerable 

Proposed use Housing 

Proposed development flood risk 
vulnerability classification 

More Vulnerable 

Proposed development 

impermeable area  

70% of total area (Specified by Burnley Borough Council) 

1.48Ha 

Flood outlines (current day) 

 
Contains OS data © Crown copyright and database right (2017) 

Contains public sector information licensed under the Open Government Licence v3.0. 

Contains Environment Agency information © Environment Agency and/or database right. 

Flood Source: Fluvial 

Flood Zones (%) Flood Zone 2 Flood Zone 3a Flood Zone 3b 

0 0 0 

Flood Zone depth35 No impact to site 

Flood Zone velocity (m/s) No impact to site 

Flood Zone hazard No impact to site 

Fluvial climate change No impact to site - Flood Zone 1. 

Historic flooding Review of historic flood records indicate no records of recorded flooding 
in 2013 and 2015 flood events either within the site boundary or within 
500m of the development site. 

Defended No. 

Flood Warning Area No. 

Flood risk: fluvial The site slopes from south to north and falls reducing in level by 
approximately 6m.   

No areas of the site are at risk of fluvial flooding. 

Mitigation options & site 
suitability: fluvial 

As the site is greater than 1Ha, a site specific FRA will be required. 

Flood Source: Ground Water 

Flood risk: ground water Majority of the site has a susceptibility to groundwater emergence of 50-
75% 

                                                      
35 No model available, therefore fluvial flood risk assessment based on review of Environment Agency Flood Zone mapping. 
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Site HEL/067 Former Gardners Site (Pendle Aeroform) 

Flood Source: Canal 

Flood risk: canal 

Based on outline 
assessment - See 
Appendix B for further 
details. 

The development site is located approximately 375m south of the canal 
and general ground levels are around 22m higher than the canal.  Based 
on this initial examination the site is not considered to be at risk from 
flooding from the canal. 

Flood Source: Surface Water  

Surface Water Flood Risk to Proposed Development Site 

Existing development: 
risk of flooding from 
surface water (%) 

High Risk  

(1 in 30 year 
outline) 

Medium Risk  

(1 in 100 year 
outline) 

Low Risk 

(1 in 1000 year 
outline) 

1.76 2.96 24.28 

Surface water flooding 
depths (m) 

Max: >1.2m 

Average: 0.3-0.6m 

Max: >1.2m 

Average: 0.3-0.6m 

Max: >1.2m 

Average: 0.15-0.3m 

Surface water hazards36 Max: Significant 

Average: Significant 

Max: Extreme 

Average: Moderate 

Max: Extreme 

Average: Low 

Climate change The existing 1 in1000 year outline provides an indication of the likely 
increase in depth and extent for the lower risk more frequent events as a 
consequence of climate change impacts. 

Surface water: flood risk 
to development site 

There is a surface water flood risk to the site with approximately 3% of the 
area at Medium risk and 5% at high risk.  Overall, 29% of the site is at 
some level of risk from surface water flooding.  Maximum flood depths are 
locally in excess of 1.2m across all events.  The subsequent maximum 
hazard is Significant rising to extreme in the 1 in 100 year and 1 in 1000 
year events.  Average water depths are in the region of 0.3-0.6m. 

Surface water flood extents appear to be influenced by the presence of 
the existing buildings and it is, therefore, noted that these extents are 
likely to change following site clearance (assuming the building will not be 
refurbished). 

The Medium Risk (1 in 100 year flood outline) indicates the potential for 
surface water flooding entering the site from adjacent areas.  

There is surface water flooding of the highways surrounding the site and 
this will need to be taken into account in consideration of emergency 
access and egress. 

Surface water: mitigation 
options & site suitability 

• Localised areas of the development are subject to a significant or 
extreme flood hazard and a site specific detailed surface water 
assessment and drainage strategy will be required as part of any FRA.  
The FRA will need to mitigate climate change impacts across the 
lifetime of the development. 

• Existing areas subject to surface water flooding should ideally be kept 
free from development or alternatively, flows should be redirected 
across the site using SuDS. 

• The FRA should assess the potential for offsite surface water impacts 
on the proposed development. This will need to include consideration 
of inflows from adjacent sites and propose methods to manage 
existing offsite impacts and flow routes.   

The FRA should consider the impacts of surface water flooding on 
access and egress routes both within and outside the site (including 
emergency routes). 

 

 

                                                      
36 Environment Agency: What is the updated Flood Map for Surface Water. November 2013 
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Site HEL/067 Former Gardners Site (Pendle Aeroform) 

Surface Water Flood Risk From Proposed Development  

Proposed development limiting runoff rate: 

Greenfield QBAR (l/s) 

8.7 (IH124 methodology) 

Design flood 
event  

(incl climate 
change) 

Critical 
storm 
duration 
Hrs 

Inflow 
volume 
m3 

Outflow 
volume 
m3 

Attenuation 
required  

m3 

Time to 
empty 
(assuming 
no 
infiltration) 
Hrs 

Total storage 
required: 
Area (Ha) 
and % of site 
area 

30yr 
Rainfall+20% 

18 887 282 605 38.5 0.04Ha 

2.9% 

30yr 
Rainfall+40% 

24 1135 376 759 48.3 0.05Ha 

3.5% 

100yr 
Rainfall+20% 

24 1275 376 899 

(294m3 of 
exceedance 
storage) 

57.1 0.06Ha 

4.2% 

(0.02Ha 

1.4%) 

100yr 
Rainfall+40% 

24 1487 376 1111 

(352m3 of 
exceedance 
storage) 

70.7 0.07Ha 

5.2% 

(0.02Ha 

1.6%) 

Climate change Application of the central (20%) and upper band (40%) potential change 
anticipated for the ‘2080s’ (2070 to 2115) in the table above shows the estimated 
attenuation volumes for the 1 in 30 year and 1 in 100 rainfall events. 

Surface water: 
flood risk 
impacts from 
development site 
& mitigation 

In accordance with the requirements described in Appendix A discharge rates 
from development sites are to be restricted to be as close as is reasonably 
practicable to the corresponding greenfield rate (irrespective of current site use).  
Furthermore, in accordance with the Environment Agency37 response to the Local 
Plan Preferred Options, surface water runoff has been restricted to the greenfield 
QBar rates (mean annual maximum flood) across all rainfall design events in order 
to provide an estimate of likely attenuation. 

Attenuation volumes are presented for the critical storm duration for the 1 in 30 
year (standard drainage design) and 1 in 100 year (exceedance) events for the 
2080’s.  To limit off site surface water flood impacts attenuation storage will be 
required, both for the design drainage and exceedance events. 

An FRA and appropriate drainage / attenuation strategy will be required.  There 
are a variety of appropriate techniques which could be adopted ranging from 
oversized pipes or underground storage tanks to SuDS techniques and 
attenuation basins.  As a guide to the likely land take associated with this the table 
presents the area of a 1.5m deep surface storage pond and the percentage of the 
total site area.  SUDs and attenuation requirements should be considered at the 
master planning stage. 

Site Assessment Summary 

Summary • The main source of flooding to the site is surface water. 

• Surface water flood risk impacts approximately 29% of the site (within the 1 in 
1000 year outline). There is a risk of surface water flooding from adjacent 
areas.  A detailed drainage assessment, drainage strategy and site specific 
FRA (including assessment of impacts of climate change and on / off site 
impacts) will be required to assess and manage surface water flood risk.  This 
will need to be in combination with a more detailed assessment of mitigation 
to limit surface water runoff to specified levels to minimise off site impacts 
associated with the proposed development. 

                                                      
37 Letter Environment Agency – Burnley Borough Council.  Ref: NO/2012/103937/CS-01/PO1-L01 Date 24/08/2016 
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Site HEL/067 Former Gardners Site (Pendle Aeroform) 

Recommendation Council may consider allocation of the site.  Based on the significant depths of 
surface water flooding the Council should consider rezoning development outside 
of flood risk areas. 
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3 Summary 
The tables in Section 2  provide updated recommendation for the Council as to the likely suitability 
of development at each development site, in terms of flood risk.  These recommendations are 
summarised below. 

 

Site Recommendation 

HEL/011u  

Baxi Potterton 

The Council should consider withdrawal or rezoning the site based 
on fluvial flood risk and depths of flooding.  Following completion of 
the proposed Environment Agency Padiham Flood Risk 
Management scheme it is understood that the site will be afforded 
an additional level of flood protection in the form of raised defences. 
The site may, therefore, be reconsidered on this basis; subject to 
confirmation of residual risks and overtopping assessment as part of 
a detailed Flood Risk Assessment.  The Environment Agency will 
need to be consulted as to site specific flood risks at that time. 

HEL/043  

Former Hameldon 
School Sites 

The Council may consider allocating this site for development.  
Development should be limited to areas outside of identified flood 
risk. 

HEL/165  

Vision Park (West and 
North Sites) 

West Site: Council may consider allocation of the site.  A site-
specific FRA will be required to demonstrate how specific proposals 
will manage and mitigate Flood Risk in Flood Zone 2 and surface 
water flooding. 

North Site: The Council may consider allocating this site for 
development. 

HEL/171  

Shuttleworth Mead 
South (Eaves Barn 
Farm) 

The Council should consider withdrawal of this site based on FZ2 
fluvial and surface water flood risk and depths of flooding (exceeding 
1m and up to 3.0m).  Flood depths are less at the upstream eastern 
end of the site where ground levels are highest. 

In addition, the EA's mapped Flood Zone 3a appears to be contained 
to the main channel by an defence high ground adjacent to the 
watercourse.  This requires further investigation and the FRA would 
need to include breach and overtopping assessments to confirm the 
extents of Flood Zone 3a and the suitability of the site for 
development.  The site requires a more detailed assessment and 
identification of mitigation measures.  Based on the information 
currently available the Council may consider withdrawing the site 
based on the FZ2 fluvial flood risk and significant depths of flooding 
through the western part of the site. 

HEL/189  

Land South of Network 
65 

The Council may consider allocating this site for development.  
Development should be limited to areas outside of identified flood 
risk. 

HEL/223  

Thompson Centre Car 
Park  

The Council may consider withdrawing site based on surface water 
flood risk depths and extents. 

HEL/249  

Land NE of Sycamore 
Avenue 

The Council should consider withdrawing site based on significant 
depths of surface water flooding or consider rezoning development 
outside of flood risk areas. 

TC1/4  

Curzon Street 

 

Council may consider allocation of the site.  A site specific FRA will 
be required to demonstrate how specific proposals will manage and 
mitigate Flood Risk in Flood Zone 2 (current day and climate change) 
and Flood Zone 3a (under climate change) and surface water 
flooding. 
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Site Recommendation 

HEL/067  

Former Gardners Site 
(Pendle Aeroform) 

 

Council may consider allocation of the site.  Based on the significant 
depths of surface water flooding the Council should consider 
rezoning development outside of flood risk areas. 
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Appendices 
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Appendix A Surface Water Runoff Assessment 
Greenfield runoff rates have been estimated for the development sites in accordance with EA 
guidance Rainfall runoff management for developments38 using the drainage tools provided on the 
UK SUDS Tools Website39.  The EA guidance indicates that two methods of calculating greenfield 
runoff peak flow rates can be used, the Institute of Hydrology (IH) Report 124 method, or the Flood 
Estimation Handbook (FEH) statistical method.  Further details of the strengths and weaknesses of 
these methods are available in the EA guidance.  However, in this instance, the two methods give 
significantly varying greenfield rates for all sites.  For example, the runoff rates (l/s) estimated using 
both methods for site HEL/11u are provided in the Table below for comparison.  It should be noted 
that BFIHOST values for the FEH method were obtained from the FEH CD-ROM 3. 

 

Estimated Greenfield runoff rates (l/s) for HEL/11u 

Method IH124 FEH 

QBAR* 49 80 

1 in 1 year 43 69 

1 in 30 years 83 136 

1 in 100 years 102 166 

*QBAR – Mean Annual Flood flow rate. 

 

In all cases the IH124 method produces the most conservative results, and these have been applied 
at this stage.  All flow rates are subject to review by the developer at the detailed design phase. 

In accordance with correspondence from Mark Mullany (email to Michael Williamson dated 
07/02/17), discharge rates for both greenfield and brownfield sites are to be restricted as close to 
the greenfield runoff rate as is reasonably practicable.  The supplied Draft Local Plan Policy CS5 
confirms that surface water discharges from developed sites should be as close to the greenfield 
runoff rate as is reasonably practicable in accordance with Non-Statutory Technical Standards for 
Sustainable Drainage Systems (SuDS)40.  The latter guidance document states that peak runoff for 
previously developed sites in the 1 in 1-year rainfall event and the 1 in 100-year rainfall event must 
be as close as reasonably practicable to the greenfield runoff rate from the development for the 
same rainfall event.  However, the supplied Environment Agency response to the Local Plan 
Preferred Options (Letter Ref. NO/2012/103937/CS-01/PO1-L01 dated 24/08/2016) requires that 
surface water runoff from developed and undeveloped greenfield sites should be restricted to 
greenfield QBar rates.  The EA requirement to restrict development runoff to QBar is more onerous 
than the peak flow control requirements given in the Non-Statutory Technical Standards for SuDS 
and has a significant impact on 1 in 30-year and 1 in 100-year attenuation storage requirements 
estimated for the development sites.  For example, estimated attenuation volumes for site HEL/11u 
are provided in the Table below.  These values are based on limiting discharge to QBar, 1 in 30-
year and 1 in 100-year climate change events for comparison, following the IH124 greenfield runoff 
rates given above.  It should be noted that in the example below, volumes are given for the critical 
storm duration and climate change allowances of plus 40% have been included.  In this instance, 
restricting greenfield runoff rates to QBar is estimated to increase attenuation requirements by 964 
m3 and 1235 m3 respectively for the 1 in 30-year and 1 in 100-year climate change events. 

 

 

 

                                                      
38http://evidence.environment-
agency.gov.uk/FCERM/Libraries/FCERM_Project_Documents/Rainfall_Runoff_Management_for_Developments_-
_Revision_E.sflb.ashx 

39 http://geoservergisweb2.hrwallingford.co.uk/uksd/index.htm 

40https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/415773/sustainable-drainage-technical-
standards.pdf 
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Event Greenfield 
runoff rate 

(l/s) 

1 in 30-year 
attenuation 
volume 

(m3) 

1 in 100-year 
attenuation 
volume 

(m3) 

QBar 49 4602 6654 

1 in 30-year 83 3638 n/a 

1 in 100-year 102 n/a 5419 

 

For the purposes of this assessment, all likely attenuation volumes are based on limiting discharge 
to the greenfield QBar rates in accordance with the EA response to the Local Plan Preferred Options 
(Letter Ref. NO/2012/103937/CS-01/PO1-L01 dated 24/08/2016). 
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Appendix B Flooding from Canals - Canal Breach 
Assessment 
 

An outline assessment of the potential flood risk to proposed development sites through a breach 
failure on the Leeds Liverpool Canal has been carried out.  It should be noted that no condition 
survey has been undertaken and the potential risk of failure would need to be considered further. 

The Leeds & Liverpool Canal runs from the Aire & Calder Navigation in Leeds to the River Mersey 
in Liverpool via Stanley Dock and the Liverpool Link.  At 127 miles (204km) in length the Leeds 
Liverpool is the longest canal in Northern England and has 91 locks on the main line.  The canal 
through Burnley has a 38km pound length between Barrowford Bottom Lock No 51 and Blackburn 
Top Lock No 2.   

The canal passes through Burnley town centre on a section of raised embankment, referred to 
locally as the “The Straight Mile”.  The raised embankment canal meant that the valley could be 
traversed without the need for a system of locks.  In other areas considered within this study the 
canal generally runs at a higher level along the valley side. 

Canals do not generally pose a direct flood risk as they are a regulated water body.  The residual 
risk from canals tends to be associated with lower probability events such as overtopping and 
embankment failure.  This outline assessment to inform the screening has concentrated on breach 
failure. 

The residual risk associated with canals is difficult to determine as it depends on a number of factors 
including, for example, the source and magnitude of surface water runoff into the canal, the size of 
the canal, construction materials and level of maintenance. 

The probability of a breach is managed by continued maintenance.  High embankments are known 
as Principal Embankments and the Canal and River Trust have more stringent management 
regimes in these areas.  In carrying out this outline assessment no consultation has taken place 
with the Canal and River Trust. 

No attempt is made in this screening assessment to assess the probability of canal failure other 
than noting that such events are very rare.  However, in accordance with National Planning Policy, 
all sources of flooding need to be considered.  If a breach event were to occur then the 
consequences, to people and property, could be high.  In order to understand the possible impacts 
three breach location models have been generated.  Indicative canal breach locations have been 
selected based on a high level review of ground profiles and other features.  Breaches have been 
selected where the canal is higher (either in raised embankment or in an elevated position on the 
valley side) and in a relatively close proximity to proposed development site. 

The breach locations do not take the structural integrity of the embankment / canal bank  into 
account or quantify a risk of failure.  Flooding may occur at any location along the canal system 
where there is a raised embankment.  This high level analysis of canal breach and resultant flood 
impacts is therefore indicative and is meant solely to inform the site screening. 

The resultant flood outlines are intended to provide an indication of the likely impact of selected 
failure scenarios.  It is not intended that inundation mapping provides a comprehensive analysis of 
all failure scenarios and further site specific analysis will need to be considered at all sites located 
within the vicinity of a canal system.  Developers should be aware that any site that is at or below 
canal bank level may be subject to canal flooding and this should be taken into account when 
building resilience into low level properties. 

Canal breaches can be caused by overtopping and erosion of canal embankments.  In general, 
failure is more commonly caused by degradation of the canal lining and erosion within the 
embankment slope until failure occurs.   

Flooding from a breach of a canal embankment is largely dictated by canal and ground levels, canal 
embankment construction, breach characteristics and the volume of water within the canal that can 
discharge into the lower lying areas behind the embankment.   

The potential breach outflow volume is either dictated by the upstream canal pound length or, for 
long pound lengths, how quickly the operating authorities can react to prevent further water loss.  
For this assessment, the applied canal dimensions are estimated as 13m top width, 8m bed width 
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and a 1.5m depth of water.  Due to the significant distance between the canal lock gates a nominal 
pound length of 1.2km (the length of the Burnley embankment) has been applied.  It is noted that a 
longer impounded length may extend the flood extents.  Canal water levels and surrounding ground 
levels were determined using LiDAR data.  It is noted that ground truthing of the LiDAR has not 
been carried out. 

A breach hydrograph was developed using a ISIS model to represent the three stage mechanism 
with the starting water level as bank full.  The respective pound length was applied to the model.  
The breach hydrograph obtained from ISIS for a 5 minute breach formation time (see Figure 1 below 
below) was fed into a two dimensional JFLOW model to assess potential flood inundation extents 
along the length of the canal.  Inflows were applied to the JFLOW model along the canal at potential 
breach locations. 

 

 
 

Figure 1 Breach Outflow Hydrograph 

Canal flooding is an unlikely occurrence and so should be considered to be a residual risk.  The 
selected breach locations (where canal breach is considered may impact development sites) are 
shown in the figures below alongside the resultant flood outlines with modelled depths and velocity. 

The potential flood risk to each proposed development site is described within the site-specific 
tables within the main document 

Due to the potentially numerous locations for failure scenarios and potential effect of factors such 
as impounded volumes, the canal mapping is considered indicative only and will need to be 
reviewed and updated as part of any detailed site specific FRA.  
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Figure 2 Outline Canal Breach Assessment: Breach Location 1 - Burnley Embankment 

Central Location - Depth 

 

Figure 3 Outline Canal Breach Assessment: Breach Location 1 - Burnley Embankment 

Central Location - Velocity 
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Figure 4 Outline Canal Breach Assessment: Breach Location 2 - Adjacent to Site HEL/249 - 

Depth 

 

Figure 5 Outline Canal Breach Assessment: Breach Location 2 - Adjacent to Site HEL/249 - 

Velocity 
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Figure 6 Outline Canal Breach Assessment: Breach Location 3 - Burnley Embankment - 

 Adjacent to Site HEL/223 - Depth 

 

Figure 7 Outline Canal Breach Assessment: Breach Location 3 - Burnley Embankment - 

 Adjacent to Site HEL/223 - Velocity 
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