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Executive Summary 

Flood Risk Advice 

Flood risks to the proposed development sites at Padiham and Burnley town centre have 
been considered from: 

● Rivers - using hydraulic models 

● Surface water - using map showing Areas of Surface Water Flood Maps 

● Culverts - by blockage analysis 

This has involved using a combination of hydrological and hydraulic techniques closely 
aligned to those used by the Environment Agency in the area. Using flood risk data from 
these three sources of flooding the implications for the proposed development sites have 
been considered using the guidance in PPS25. 

Generic Guidelines 

All of the development sites discussed below would need to be accompanied by a site 
specific FRA in accordance with PPS25.  

As well as the specific issues identified below development proposals should look at 
opportunities to incorporate sustainable drainage systems to reduce the risk of surface 
water flooding.  Surface water run-off from these sites should not increase as a result of 
developments. Over attenuation of surface water may be a policy option on brownfield 
sites, i.e. reduce the rate / volume of surface water run-off from sites to reduce flood risk 
overall, as recommended in PPS25. 

The Environment Agency recommend that culverts are opened up (de-culverted), where 
possible, to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair. 

Padiham Sites  

The Wyre Street Mill Complex adjacent to the Lower Calder and the Albion and Jubilee 
Mill sites adjacent to Green Brook make up the Padiham sites.  

The large Wyre Street Mill Complex is allocated for mixed uses including employment, 
retail and some housing. The smaller mill sites (Albion and Jubilee) will be developed for 
housing. 

Wyre Street Complex 

Flood Zone 3 should be used as the flood risk baseline and the Sequential and Exception 
Tests applied.  Flood depths are typically low but increase to the east of the site resulting 
in a greater flood hazard. 

Commercial land uses are permitted in this area provided the Sequential Test is applied. 
For residential development (More Vulnerable) the site should undergo the Sequential and 
Exception Tests.  Part C of the Exception Test requires that an FRA shows that the site 
can be developed safely.   

Based on the results of this study the deepest water is 0.5m in the east of the site.  Ideally 
this area should not be allocated for housing.  The other areas of the site have water 
levels typically below 0.25m and in these areas it is likely that simple flood mitigation 
measures such as raising floor levels will be sufficient to enable safe development.  
Access and egress would be through relatively shallow water to the neighbouring high 
ground.   

Jubilee Mill Site 

This site is within the 4% AEP flood outline (i.e. within Flood Zone 3) and could be 
exposed to high flood depths (up to 1.5m).  
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As this is a listed building the site will not undergo new building works but rather a change 
in use. Paragraph D15 of PPS25 states that for changes of use, the Sequential Test and 
Exception Test are not applicable.  However, paragraph 4.38 of the Practice Guide states 
that when formulating LDD policy, the LPA should take account of what changes in use 
should be acceptable taking account of the SFRA. Regardless of the proposed land use 
on this site it must be shown to be safe from flooding with safe access and egress.  

The severity of flooding means that it would be difficult to mitigate it to enable the site to 
be developed safely for residential use.  The depth of water is such that simple floor level 
raising would likely be insufficient mitigation.  Raising ground levels across the site and 
providing compensatory storage would be difficult to achieve as the building is already on 
site and listed.  Other alternatives to be considered might include a non-habitable ground 
floor, formalised evacuation and flood warning procedures.  Alternatively another use for 
the site may be more appropriate.  We would recommend close liaison with the 
Environment Agency in moving forward with this site.   

 

Albion Mill Site 

Although the existing Environment Agency Flood Maps show that the site is within Flood 
Zone 3, the revised flood outlines indicate that only a very small section falls within Flood 
Zone 3. Nevertheless, Flood Zone 3 should be used as the baseline and the Sequential 
and Exception Tests applied.  Part C of the Exception Test requires that an FRA shows 
that the site can be developed safely.   

Developing the site safely for residential use would ideally avoid the small area where 
flood risk is highest; however in that area the water depths are fairly low and could be 
mitigated by raising floor levels.  Across the rest of the site flood risk is limited to shallow 
water in the 0.1% event.  As such it should be possible to develop the site safely for 
residential use.   

The Environment Agency recommend that Green Brook is opened up (de-culverted) 
through the site to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair. 

Burnley Sites 

This area is comprised of development sites at two locations: Saunder Bank in the town 
centre and the Burnley Wood Area sites (Lutner Street, Plumbe Street and Branch Road).  

At the Saunder Bank site Burnley Borough Council are looking at the feasibility of various 
uses including residential, drinking establishments and nightclubs. The Burnley Wood 
sites propose land uses such as business, general industrial and warehousing. The 
Branch Road site is allocated for new housing. 

Saunder Bank 

The new flood outlines show that the site is largely in Flood Zone 1 with only a small part 
within Flood Zone 3. In the event of an extreme flood the culvert capacity is overwhelmed 
and could surcharge at Parker Lane Bridge Culvert. This places almost 2ha of the site 
within Flood Zone 2 and 0.4ha within Flood Zone 3. Based on the highest flood risk zone 
(using the culvert blockage scenario), the site should be considered as a baseline to be 
within Flood Zone 3.  Commercial land uses are permitted in this area provided the 
Sequential Test is applied.  For residential development (More Vulnerable) the site should 
undergo the Sequential and Exception Tests.   Part C of the Exception Test requires that 
an FRA shows that the site can be developed safely.   

Water depths on this site are generally low with only some localised areas close to the 
watercourse showing depths of greater than 0.5m.  Ideally the More Vulnerable 
development should be located outside these areas and flood mitigation of raised floor 
levels would likely be sufficient to enable the site to be developed safely.   

The Environment Agency recommend that the River Calder is opened up (de-culverted) 
through the site to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
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practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair.  In this location de-culverting would reduce the 
risk of blockage and mean the site would fall within Flood Zone 2.   

Lutner Street Site 

Flood Zone 3 should be used as the flood risk baseline and the Sequential Test applied. 
As this site is allocated for commercial development (Less Vulnerable) the site is suitable 
for development under the PPS25 Sequential Test.  

Plumbe Street Site 

Flood Zone 2 should be used as the flood risk baseline and the Sequential Tests applied. 
Commercial development (Less Vulnerable) is compatible with this flood zone under the 
PPS25 Sequential Test.   

Branch Road Site 

This site falls within Flood Zone 1 and therefore is suitable for residential development 
(More Vulnerable) under the PPS25 Sequential Test.   
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1 Introduction 

1.1 Introduction 

Burnley Borough Council has commissioned JBA Consulting to provide flood risk advice 
on a number of proposed development sites. The Burnley Wood and Healey Wood Action 
Plan

1
 and the Padiham Area Action Plan

2
 outline the preferred options for development. 

The sites assessed in this study are Albion Mill, Jubilee Mill and the Wyre Street Mill 
Complex in Padiham, and a large site at Saunder Bank along with sites at Branch Road, 
Lutner Street and Plumbe Street in Burnley town centre.  

The geographical extent and probability of flood risk is divided into zones within PPS25.  
These are termed Zone 1, Zone 2 and Zone 3, which may be further divided into Zone 3a 
and Zone 3b.  These are defined on their probability of flooding using the Annual 
Exceedance Probability (AEP) or likelihood of flooding in any specific year.  A 1% AEP 
event would correspond to a 1 in 100 year chance of flooding in any year.  The Flood 
Zones are defined as: 

● Zone 1 - Low Probability - less than 0.1% AEP of flooding 

● Zone 2 - Medium Probability - between 0.1% and 1% AEP of flooding 

● Zone 3a - High Probability - greater than 1% AEP of flooding 

● Zone 3b - Functional Floodplain - typically considered greater than 5% AEP of 
flooding. 

1.1.1 Padiham sites 

Figure 1 shows the proposed development sites and the Environment Agency’s flood 
maps 

Figure 1: Current Environment Agency National Flood Map for the Padiham Sites 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

It is proposed that the former Albion Mill, now known as Perseverance Mill, site will be 
developed for housing (Figure 2). It is currently a cleared site and is located within an area 
of predominantly small terraced housing. Smaller one bedroom properties and larger 
three/four bedroom properties are proposed. The site falls within the current Flood Zone 3 

                                                      
1
 Burnley Wood and Healey Wood Action Plan, Preferred Options Report, Burnley BC, 2008 

2
 Padiham Area Action Plan, Preferred Options Report, Burnley BC, 2008 

Wyre Street Complex 

Jubilee Mill Site 
Albion Mill Site 
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and the Sequential and Exception Tests would need to be passed for residential 
development to be approved.  

Figure 2: Looking Upstream Towards Albion Mill Site 

 

 
The conversion of the Grade II listed Jubilee Mill engine house for residential use is 
proposed. The engine house is all that remains of Jubilee Mill and it now stands vacant. 
This site is also shown to be within the Environment Agency’s Flood Zone 3. 

The Wyre Street Complex comprises a cluster of mill buildings and sheds which was once 
the industrial heart of Padiham. The site is considered suitable for a mix of uses including 
employment, retail and some housing. Burnley BC also suggests that development on the 
site may provide opportunities to enhance the wildlife corridor with a riverside walk to the 
south east. The site falls within the current Environment Agency’s Flood Zone 3 and the 
Sequential and Exception Tests would need to be passed for residential development to 
be approved.  
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1.1.2 Burnley town centre sites 

Figure 3 shows the proposed development sites and the Environment Agency’s flood 
maps.   

Figure 3: Current Environment Agency National Flood Map for the Burnley Sites 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

The Saunder Bank proposed development area currently consists of the former Thompson 
Centre site and the area around the old health centre in Burnley town centre. The local 
planning authority is looking at the feasibility of various uses including residential 
development, drinking establishments and nightclubs. A large proportion of the site is 
currently shown to be within Flood Zone 3. This currently means that the Exception Test 
would need to be passed if the proposed ‘more vulnerable’ development were to go 
ahead.    

The Branch Road site is a proposed residential redevelopment area within the Burnley 
Wood Area Action Plan. It is proposed that land consisting of three housing clearance 
sites will be redeveloped for new housing. 

Also part of the Burnley Wood Area Action Plan is the Lutner Street and Plumbe Street 
sites (Figure 4). These sites currently comprise under-utilised employment space and are 
considered suitable for business, general industrial and warehousing uses. The local 
planning authority considers these sites an ideal location for small business units. 

Branch Road 

Plumbe Street 

Lutner Street 

Saunder Bank 
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Figure 4: Looking Downstream Towards Canal Culvert with Lutner Street Site on Left 

 

1.1.3 Flood Risk Assessment 

Although all of the sites are shown to be at least partly within the Environment Agency’s 
Flood Zone 3 outline (highest level of risk, see Figures 1 and 2), this study is based on the 
preliminary flood outlines from the Burnley, Nelson and Colne (BNC) Flood Risk 
Management Strategy. These are currently in draft form for the Environment Agency but 
once finalised should supersede the Flood Zone maps shown in Figures 1 and 2. 

In order to move forward Burnley BC’s proposed development plans, the Environment 
Agency have agreed to let JBA Consulting use this new data. This study will use this 
information to assess flood risk to the sites and propose recommendations for the future 
development and the site specific Flood Risk Assessments (FRAs) that will be required. 

The BNC Strategy models are based on revised hydrology, additional surveys and more 
detailed floodplain modelling which has produced more realistic flood outlines. A 
comparison of the modelling techniques used for the Environment Agency Flood Maps 
and the BNC Strategy flood outlines used in this study is shown below in Table 1. 

Table 1: Modelling Comparison  

Approach EA Flood Maps BNC Strategy outlines 

Hydrology Flood Studies Report FEH Statistical Method 

Modelling S105 model (2001)* ISIS/TUFLOW (2009) 

Flood outlines Projected channel levels (1D) Floodplain flow (2D) 

1% AEP Flow 
(Calder d/s of Green Brook 
confluence, Padiham)  

310 m³ 212 m³ 

1% AEP Flow 
(Calder at Oxford Road, Burnley)  

42 m³ 29 m³ 

* River Calder and Darwen Catchment Flood Risk Mapping Investigation’ (JBA 2001) 

Design flows and outlines have been calculated for the 1%, 1% climate change scenario 
(+20% flows) and the 0.1% AEP flood events. The mapping outputs will eventually be 
integrated into the Environment Agency Flood Zone maps. The 4% AEP flood event has 
also been considered.   
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In addition, the new hydraulic models have been used to assess the impact of culvert 
blockages on Green Brook at the Padiham sites and along the River Calder near to the 
Burnley sites. The likely impact of de-culverting is also considered.   

The newly developed National Surface Water Flooding Maps have been used to assess 
the risk of flooding from other sources.  

1.2 Planning Policy Statement 25 (PPS25) 

Planning Policy Statement 25 Development and Flood Risk (PPS25) was issued in 
December 2006 and forms the framework for assessing the suitability of proposed 
developments with respect to flood risks.   

The core of PPS25 is the Sequential Test, a summary of which is shown in Table 2.  This 
indicates which categories of land use vulnerability are appropriate for which Flood Zone 
classification.  It is against this test that we must assess the suitability of the proposed 
development areas in Burnley and Padiham.   

Table 2: Summary of the PPS25 Sequential Test 

Flood 
Zone 

Frequency 
of flooding 

Category 

Essential 
Infrastructure 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Water 
Compatible 
Development 

1 Less than 
0.1% AEP 

     

2 Between 
1% and 
0.1% AEP 

     

3a Greater 
than 1% 
AEP 

     

3b Greater 
than 5% 
AEP 

     

 

 Acceptable 

 Exceptions Test Required 

 Unacceptable 

 
The Albion Mill, Jubilee Mill, Wyre Street and Saunder Bank sites all propose some 
residential development. The Saunder Bank site also proposes drinking establishments 
and/or nightclubs. These land uses fit into the More Vulnerable classification. Therefore, 
this type of development will be acceptable if found to be within Flood Zones 1 and 2, but 
would require the Exception Test if within Flood Zone 3a and would be unacceptable in 
Flood Zone 3b.  

The Wyre Street, Lutner Street and Plumbe Street sites all propose some form of 
employment, retail, business or industrial land use. All of these are classed as Less 
Vulnerable. Therefore, if found to be within Flood Zones 1, 2 and 3a they would be 
acceptable, however, they would be unacceptable if found to be within Flood Zone 3b. 

As stated above, the Exception Test may be required in order for the proposed residential 
development to be approved.  To pass this requires three conditions to be satisfied: 

a) it must be demonstrated that the development provides wider sustainability benefits to 
the community that outweigh flood risk, informed by a SFRA where one has been 
prepared. If the DPD has reached the ‘submission’ stage – see Figure 4 of PPS12: Local 
Development Frameworks – the benefits of the development should contribute to the Core 
Strategy’s Sustainability Appraisal; 

b) the development should be on developable previously-developed land or, if it is not on 
previously developed land, that there are no reasonable alternative sites on developable 
previously-developed land;  

c) a FRA must demonstrate that the development will be safe, without increasing flood risk 
elsewhere, and, where possible, will reduce flood risk overall. 
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In the following sections the proposed development sites in Burnley and Padiham are 
considered within the framework of PPS25.   

1.3 This study 

This study is to gain a greater understanding of the flood risk at the proposed development 
sites. Flooding at the following sites is considered in these sections: 

● Section 2: Padiham sites from the Lower Calder and Green Brook. 

● Section 3: Burnley town centre sites from the Upper Calder. 

● Section 4: Surface water flooding to all the sites. 

Once the risks from these sources have been considered then the implications for the 
development sites under PPS25 will be presented in Section 5.   

1.4 The River Calder catchment 

The River Calder is a tributary of the Ribble which rises on high ground and flows through 
urban areas of industrial Lancashire. 

The source of the Calder is on Thieveley Scout, a hill to the south-east of Burnley that 
rises to 449 m (at Thieveley Pike).  The river has a small rural catchment which includes 
an area of former opencast mining before flowing through the town of Burnley.  In Burnley, 
just downstream of the Saunder Bank and Burnley Wood sites, the Calder is joined by the 
River Brun, draining the hills and moors to the west of Burnley.  

Downstream of the Burnley development sites, the Calder is joined by its larger tributary, 
Pendle Water. This is upstream of the Wyre Street Mill complex on the Lower Calder.   

Downstream of Pendle Water confluence, the Calder has a more rural catchment before it 
flows through Padiham and the Wyre Street Mill Complex.  In Padiham, Green Brook joins 
the Lower Calder this drains part of Padiham and western Burnley and flows past the 
Albion and Jubilee Mill sites.   

The annual average rainfall across the Calder catchments is approximately 1000-1200 
mm. The combination of steep upland headwaters with substantial urban areas in a 
relatively wet and impermeable catchment means it is an area susceptible to flooding. 
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2 Flood risk from the Lower Calder and Green 
Brook  

2.1 Fluvial risk 

The new model outlines for the Lower Calder are less extensive than the Environment 
Agency Flood Maps.  The maps shown in Figure 5 shows the outlines for 1%, 1%+climate 
change and 0.1% AEP events.  These flood outlines are based on existing flood defence 
infrastructure being in place, although this is not very extensive at Padiham consisting of 
embankments upstream of Padiham and a wall behind the Council Offices.   

For the 4% AEP event (Flood Zone 3b) flood flows remain in channel through Padiham. 
For the 1% AEP event (Flood Zone 3) flood waters come out of the right bank upstream of 
the development Wyre Street Mill complex, which affects the depot at Holmes Street. The 
topography increases at Holmes Street and therefore flood flows do not reach the Wyre 
Street Mill complex. However, bank capacity is still high at this point (water level is 
approximately 500mm below bank).  

When taking climate change into consideration (1% AEP +20% flows) the risk of flooding 
increases significantly across the Wyre Street Mill Complex (see Figure 5). The Calder 
could breach along Lune Street and at locations downstream of Padiham Bridge causing 
flood water to flow across parts of the development site.  

For the 0.1% AEP event (Flood Zone 2), flood water comes out of bank at a number of 
points upstream of the development site and extends across the whole of the Wyre Street 
Mill complex.   

 
Figure 5: Flood Outlines along the Lower Calder at the Wyre Street Mill Complex  

 
© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

 
Figure 6 shows the estimated flood depths across the site for the 1% AEP plus climate 
change scenario.  The majority of the site could have flood depths of around <0.25m, with 
potential flood depths of 0.5-1.0m on the east side of the site. The flood depths derived for 
the 0.1% AEP flood event were very similar. 
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Figure 6: Flood Depths across Wyre Street Mill Complex (1% AEP plus climate change) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

Flood outlines without flood defence infrastructure are more extensive with the 1% AEP 
flood outline extending over much of the development site.  Depth categories are not very 
different and it does not however change how the site would be dealt with under PPS25.   

 

The new model outlines for Green Brook are not as extensive as the Environment Agency 
Flood Maps, particularly at the Albion Mill site. There is no formal flood defence 
infrastructure on Green Brook.  For the 4% AEP event (Flood Zone 3b), upstream of the 
Albion Mill site, the river stays well in bank. Upstream of Shakespeare Bridge, the right 
bank is overtopped and flood water backs up into the Albion Mill site. However, only a 
small section of the Albion Mill site is within this flood extent. Flows remain out of bank as 
the river passes Jubilee Mill site causing flooding to the site. 

For the 1% AEP event (Flood Zone 3a), floodwaters remain in channel approaching Albion 
Mill. As it enters the Dryden Street Culvert, there is plenty of capacity left. Further 
downstream, adjacent to Brook Street the flood flows overtop the right bank, and spill over 
Shakespeare Street on both banks and across Jubilee Mill. The 1% AEP outline with 
climate change allowances is very similar to the 1% AEP flood outline (see Figure 7).  

In the event of a 0.1% AEP flood (Flood Zone 2), flood water overtops the right bank just 
upstream of Burns Street. Figure 6 shows the flood route across Albion Mill and then 
Jubilee Mill sites.  

Figure 8 shows the potential flood depths across the Jubilee Mill and Albion Mill sites. 
Jubilee Mill could be exposed to flood depths ranging from 0.25m to 1.5m for the 1% AEP 
plus climate change flood event. Albion Mill has only a very small area affected and with 
depths of <1.0m. The flood depths derived for the 0.1% AEP flood event were very similar 
at the Jubilee Mill site but a much more extensive area of shallow water flooding was 
apparent across the Albion Mill site (Figure 9). 

   <0.25m    

    0.25 – 0.5m 

   0.5 – 1.0m 

   1.0 – 1.5m 

   >1.5m 
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Figure 7: Flood Outlines along Green Brook at the Albion and Jubilee Mill Sites 

 
© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

 

Figure 8: Flood Depths across Jubilee and Albion Mill Sites (1% AEP plus climate change) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 
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Figure 9: Flood Depths across Jubilee and Albion Mill Sites (0.1% AEP) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

2.2 Culvert scenarios 

As this is an urbanised location it is important to consider the culverted sections of Green 
Brook. Culverts and bridges can restrict flow and cause surcharging when a river structure 
has inadequate capacity. In a 1% AEP flood event the Dryden Road Culvert under the 
Albion Mill site does not surcharge and therefore appears to have capacity for the 1% AEP 
flood but Shakespeare Street Bridge surcharges due to the high water levels.  

Additional culvert blockage scenarios showed that the culvert capacity at Dryden Road is 
adequate and did not affect the flood extent for the 1% AEP events. For the 0.1% AEP 
flood the river bank is overtopped upstream of the culvert as in the existing scenario.  

When applying a 35% blockage on the Albion Mill culvert the flood depths were very 
similar to those shown in Figure 8 and 9.  

The affect of de-culverting across the Albion Mill site (although retaining the Dryden Street 
crossing) resulted in the same flood extent and therefore no apparent flood risk benefit. 
However, this would bring access, maintenance, biodiversity and amenity benefits. 
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3 Flood Risk from Upper Calder 

3.1 Fluvial risk  

The new model outlines for the Upper Calder are much less extensive than the existing 
Environment Agency Flood Maps. There is no formal flood defence infrastructure on this 
part of the River Calder.  For the 4% AEP event (Flood Zone 3b) flood flows remain in 
bank and within the culvert capacity through this area of Burnley. None of the new 
modelled flood extents affect the Branch Road or Plumbe Street development sites. 
Therefore these sites are in Flood Zone 1. 

For the 1% AEP event (Flood Zone 3a) flood waters overtop both banks just downstream 
of Oxford Road.  The water level exceeds the bridge capacity at Plumbe Street potentially 
flooding the Lutner Street site. However, for this flood event canal culvert capacity is not 
exceeded.   

When considering the potential increases as a result of climate change (+20% in flows), 
Figure 9 indicates that the flood extent only increases slightly across the Lutner Street site. 

For the 0.1% AEP event (Flood Zone 2), flood water comes out of bank more quickly and 
floods the majority of the site apart from the south west section which is on higher ground. 
Flood risk to the site is accentuated by the flood waters backing up at the Plumbe Street 
Bridge and the canal culvert. In addition, the canal culvert at Plumbe Street Bridge causes 
backing up in extreme flood flow conditions.  

Downstream of the canal culvert up to Centenary Way Bridge flood flows remain in bank.  
The River Calder then goes into a long culvert underneath the Saunder Bank site. The 
culvert has insufficient capacity for the more extreme flood events (0.1% AEP) and 
backing up is likely to occur upstream of Parker Lane Bridge and Manchester Road Bridge 
culverts, as shown by Figure 10. 

 Figure 10:  Flood Outlines along the Upper Calder at the Burnley Sites 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

Figure 11 below shows the potential flood depths across the site under the 1% AEP plus 
climate change flood event. Flood depths across the Saunder Bank site are high but 
constrained to the channel.  At the Lutner site flood depths are generally range up to 0.5m. 
The flood depths derived for the 0.1% AEP flood event were very similar across Saunder 
Bank and Lutner Street. 
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Figure 11:  Flood Depths across Burnley Sites (1% AEP plus climate change) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

3.2 Culvert scenarios 

As this is a heavily urbanised location it is important to consider the culverted sections of 
the River Calder. Culverts and bridges can restrict flow and cause surcharging when a 
river structure has inadequate capacity.  

To assess the likely affect of culvert blockages the canal culvert was represented in the 
hydraulic model with a 50% blockage. As shown by Figure 12 this resulted in significant 
backing up and flooding, particularly for the 1% plus climate change and the 0.1% AEP 
flood events. The flood depths for this blockage scenario for the 1% AEP plus climate 
change event are provided in Figure 13. Under this scenario the Lutner Street 
development site is at a greater risk of flooding.  
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Figure 12: Blockage Scenario: Canal Culvert 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

 

Figure 13: Flood Depths for Canal Culvert Blockage Scenario (1% AEP plus climate change) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

 
The Parker Lane and Manchester Road bridge culverts also had 50% blockages applied 
to them. For the 1% AEP the backing up is not noticeably different (see Figure 14). 
However, when climate change is considered the surcharging at Parker Lane becomes 

   <0.25m    

    0.25 – 0.5m 

   0.5 – 1.0m 

   1.0 – 1.5m 

   >1.5m 

  
  

  
  
  



2009s0168_Final_Padiham and Burnley Flood Risk Advice.docx 14 

 

more evident.  This scenario also resulted in significant surcharging for the extreme flood 
event (0.1% AEP), as the flood waters flow north eastwards through Burnley town centre 
to the River Brun (see Figure 14). In addition, flood depths would increase across the 
Saunder Bank site and be very high through Burnley town centre. The flood depths for this 
blockage scenario for the 1% AEP plus climate change event are provided in Figure 15. 
Under this scenario the Saunder Bank site is clearly at a greater risk of flooding with high 
flood depths (1.0-1.5m) upstream of Parker Lane Bridge.  

The affect of de-culverting across parts of the Saunder Bank site resulted in very little 
change in flood extent. The greatest change was seen under the 0.1% AEP flood event. 
The model showed locally adverse conditions as water levels were raised by 70mm when 
the culverted sections between Parker Lane and Manchester Road were opened up. 
When all feasible areas across the site were de-culverted, the model again showed 
adverse conditions locally (d/s Centenary Way) with water levels increasing by 100mm but 
improved conditions downstream with water levels 100mm lower (d/s Parker Lane). 

Therefore, there appears to be no apparent flood risk benefit in opening up the Calder 
through the Saunder Bank site; however, this could bring maintenance, biodiversity and 
amenity benefits. 

 
Figure 14: Blockage Scenario: Parker Lane Bridge and Manchester Road Bridge Culverts 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 
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Figure 15: Flood Depths for Parker Lane and Manchester Road Bridge Culverts blockage scenarios (1% 
AEP plus climate change) 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

3.2.1 Residual Risks 

Residual risks should be considered when proposing new developments within flood risk 
areas. Residual risks are the risks that remain after all risk avoidance, substitution and 
mitigation measures have been taken.  The residual risks are therefore related to the 
occurrence of events of low probability, such as extreme flood events greater than the 
design capacity of the river system or failure of flood defence assets.  Surface water risks 
are considered in the following section of this report.   

The other significant residual risk in Burnley is the Leeds and Liverpool Canal. The 
Straight Mile Canal Embankment carries a large volume of water and is elevated above 
Burnley town centre to the west and the Burnley Wood development sites to the east. In 
the event of the embankment breaching the flood hazard would be extreme causing risk to 
life due to high flood velocities and flooding to emergency services (e.g. police station).  
Further analysis of this risk would require the involvement of British Waterways.  
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4 Surface Water Flood Risk 

4.1 Surface Water Modelling 

The national maps showing Areas Susceptible to Surface Water Flooding (ASSWF) were 
assessed for the development sites in question.  The maps are based on a model which 
evenly distributes an extreme rainfall event over a digital ground model, which is cell-
based.  The rainfall inputs convert to flows which flow from higher cells to lower ones.  
This provides an indication of areas where surface water flooding is likely to occur.  The 
maps show three categories marked as SWM1, SWM2 and SWM3 which correspond to 
increasing water depths during a 0.5% AEP rainfall event.  SWM1 indicates depths of 0.1 
to 0.3m, SWM2 from 0.3 to 1.0m and SWM3 greater than 1.0m.   

Figures 16 and 17 show the likely locations of surface water flooding according water 
depth (less, intermediate and more). In Padiham, the risk of surface water flooding is 
greatest at the Wyre Street and Jubilee Mill sites. The areas at risk follow a similar flood 
outline as our fluvial climate change scenario (1% AEP plus climate change). In Burnley 
only the Saunder Bank Site has potential surface water flooding issues due to its low lying 
topography. 

Figure 16: ASSWF for Padiham 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 
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Figure 17: ASSWF for Burnley 

 

© Crown Copyright. All rights reserved.  Licence number 100021714 (2009) 

 

These outlines and depths are only indicative as they are based solely on topography and 
take no account of drainage systems.  Therefore unless specific information is available to 
identify a problem at a particular site the aim should be to ensure development does not 
increase surface water runoff, and where possible utilise SUDs.   
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5 Planning advice 

5.1 Introduction 

The Padiham and Burnley sites are now reviewed with regard to their suitability for 
development using the framework laid out in PPS25 as described in Section 1.2 of this 
report.   

These recommendations have taken into consideration comments from the Environment 
Agency (dated 14/08/09) and their interpretation of what an appropriate flood risk baseline 
should be across Padiham and Burnley. For the purposes of the Level 2 SFRA the flood 
risk baseline have therefore been taken as the 1% AEP plus climate change outline and 
where a culvert blockage scenario has increased the risk zone this should be used as the 
baseline. 

The Table below presents a summary of each site and the need to undergo the Sequential 
or Exception Test based on its Flood Zone and types of land use. 

Table 3: Summary of the PPS25 Requirements for Sites 

Site Flood Zone 
baseline  

More vulnerable Less Vulnerable 

Sequential 
Test 

Exception 
Test 

Sequential 
Test 

Exception 
Test 

Wyre Street FZ3 Y Y Y N 

Jubilee Mill 
(change of 
use) 

FZ3 N N N N 

Albion Mill FZ3 Y Y Y N 

Saunder 
Bank 

FZ3 Y Y Y N 

Lutner Street FZ3 Y Y Y N 

Plumbe 
Street 

FZ2 Y N Y N 

Branch Road FZ1 N N N N 

5.2 Generic Guidelines 

All of the development sites discussed below would need to be accompanied by a site 
specific FRA in accordance with PPS25.  

As well as the specific issues identified below development proposals should look at 
opportunities to incorporate sustainable drainage systems to reduce the risk of surface 
water flooding.  Surface water run-off from these sites should not increase as a result of 
developments. Over attenuation of surface water may be a policy option on brownfield 
sites, i.e. reduce the rate / volume of surface water run-off from sites to reduce flood risk 
overall, as recommended in PPS25. 

The Environment Agency recommend that culverts are opened up (de-culverted), where 
possible, to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair. 

5.3 Wyre Street Complex 

This site comprises a cluster of mill buildings and sheds which was once the industrial 
heart of Padiham. Most of the site is identified in the Local Plan as part of the larger 
Economic Improvement Area EW6/3 but the area to the west of Ribble Street is included 
in the central area of Padiham town centre. 
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Although the site is close to the town centre, vehicular access is poor and the area is 
generally under-used. It is shown as an area of local heritage value in the Heritage 
Appraisal and proposals for its redevelopment should seek to retain existing mill buildings 
of heritage interest. It is considered suitable for a mix of uses including employment, retail 
adjacent to the town centre and some housing. New development on the site may also 
provide opportunities to enhance the wildlife corridor and proposed riverside walk to the 
south east. This site is 2.8ha in area and is expected to come forward in the short term (by 
2011).  

Although the existing Environment Agency Flood Maps show that the site is within Flood 
Zone 3, the revised flood outlines indicate that the site falls within Flood Zone 2. However, 
under the climate change 1% AEP scenario the site is at risk of flooding. Therefore, this 
should be used as the FZ3 baseline and the site.  According to the flood depths map 
(Figure 6) flood depths are typically less than 0.25m but may reach 0.5m to the east of the 
site. 

Commercial land uses are permitted in this area provided the Sequential Test is applied. 
For residential development (More Vulnerable) the site should undergo the Sequential and 
Exception Tests.  Part C of the Exception Test requires that an FRA shows that the site 
can be developed safely.   

Based on the results of this study the deepest water is 0.5m in the east of the site.  Ideally 
this area should not be allocated for housing.  The other areas of the site have water 
levels typically below 0.25m and in these areas it is likely that simple flood mitigation 
measures such as raising floor levels will be sufficient to enable safe development.  
Access and egress would be through relatively shallow water to the neighbouring high 
ground.   

5.4 Jubilee Mill Site 

The conversion of the Grade II listed Jubilee Mill engine house for residential use should 
be sensitive to the historic character of the building. The engine house is all that remains 
of Jubilee Mill and it now stands vacant and potentially at risk. This site is 0.05ha in area 
and is expected to come forward in the short term (by 2011).  

Our revised modelling shows that this site is within the 4% AEP flood outline (i.e. within 
Flood Zone 3).  In addition the site is located on a low lying land adjacent to Green Brook. 
Potential flood depths of up to 1.5m mean that the depending on flood velocities the flood 
hazard would be classified as 'significant' causing danger to most people

3
.  

As this is a listed building the site will not undergo new building works but rather a change 
in use. Paragraph D15 of PPS25 states that for changes of use, the Sequential Test and 
Exception Test are not applicable.  However, paragraph 4.38 of the Practice Guide states 
that when formulating LDD policy, the LPA should take account of what changes in use 
should be acceptable taking account of the SFRA.  

In this case, the Level 2 assessment has shown the site is at very high risk, and whatever 
use the council potentially proposes on this site, the issue of whether or not the site is safe 
with safe access and egress will need to be considered.  

The severity of flooding means that it would be difficult to mitigate it to enable the site to 
be developed safely for residential use.  The depth of water is such that simple floor level 
raising would likely be insufficient mitigation.  Raising ground levels across the site and 
providing compensatory storage would be difficult to achieve as the building is already on 
site and listed.  Other alternatives to be considered might include a non-habitable ground 
floor, formalised evacuation and flood warning procedures.  Alternatively another use for 
the site may be more appropriate.  We would recommend close liaison with the 
Environment Agency in moving forward with this site.   

5.5 Albion Mill Site 

The former Albion Mill, now known as Perseverance Mill, site is proposed to be developed 
for housing.  Its continued use for employment purposes is constrained by the immediate 

                                                      
3
 Defra and Agency (2006) The Flood Risks to People Methodology, Flood Risks to People Phase 2, FD2321 

Technical Report 1, HR Wallingford et al. did the report for Defra/EA Flood and Coastal Defence R&D 
Programme, March 2006. 
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road network and housing would be more appropriate. The site is located within an area of 
predominantly small terraced housing and it affords the opportunity to broaden the mix of 
dwellings in this locality. In particular, the provision of smaller one – bedroomed properties 
and larger three/four bedroomed properties will be encouraged. This site is 1.09 hectares 
(ha) in area and is expected to come forward in the short term (by 2011).  

Although the existing Environment Agency Flood Maps show that the site is within Flood 
Zone 3, the revised flood outlines indicate that only a very small section falls within Flood 
Zone 3. Nevertheless, Flood Zone 3 should be used as the baseline and the Sequential 
and Exception Tests applied.  Part C of the Exception Test requires that an FRA shows 
that the site can be developed safely.   

Developing the site safely for residential use would ideally avoid the small area where 
flood risk is highest; however in that area the water depths are fairly low and could be 
mitigated by raising floor levels.  Across the rest of the site flood risk is limited to shallow 
water in the 0.1% event.  As such it should be possible to develop the site safely for 
residential use.   

The Environment Agency recommend that Green Brook is opened up (de-culverted) 
through the site to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair. 

5.6 Saunder Bank Sites 

The Saunder Bank proposed development area (3ha in size) currently consists of the 
former Thompson Centre site and the area around the old health centre in Burnley town 
centre. The local planning authority is looking at the feasibility of various uses 
including housing, drinking establishments and nightclubs.  

The new flood outlines show that the site is largely in Flood Zone 1 with only a small part 
within Flood Zone 3. In the event of an extreme flood the culvert capacity is overwhelmed 
and could surcharge at Parker Lane Bridge Culvert. This places almost 2ha of the site 
within Flood Zone 2 and 0.4ha within Flood Zone 3. Based on the highest flood risk zone 
(using the culvert blockage scenario), the site should be considered as a baseline to be 
within Flood Zone 3.  Commercial land uses are permitted in this area provided the 
Sequential Test is applied.  For residential development (More Vulnerable) the site should 
undergo the Sequential and Exception Tests.   Part C of the Exception Test requires that 
an FRA shows that the site can be developed safely.   

Water depths on this site are generally low with only some localised areas close to the 
watercourse showing depths of greater than 0.5m.  Ideally the More Vulnerable 
development should be located outside these areas and flood mitigation of raised floor 
levels would likely be sufficient to enable the site to be developed safely.   

The Environment Agency recommend that the River Calder is opened up (de-culverted) 
through the site to reduce the risk of flooding (due to blockages), for easy access and 
maintenance and to enhance the biodiversity value of the site.  If de-culverting is not 
practicable a full 8 metre easement is required on either side (as this is a Main River) to 
allow access for maintenance or repair.  In this location de-culverting would reduce the 
risk of blockage and mean the site would fall within Flood Zone 2.   

5.7 Lutner Street Site 

Land comprising currently under-utilised employment space provides the opportunity to 
take advantage of the area's location close to Burnley town centre and is considered 
suitable for business, general industrial and warehousing uses and is an ideal location for 
small business units. The site is 0.34ha in area and expected to be completed in the 
medium term (2011-2016). 

Although the existing Environment Agency Flood Maps shows the entire site to within 
Flood Zone 3, our new flood outlines indicate that the only a small area, near to the river 
and culvert inlet, is within Flood Zone 3. The remainder of the site is within Flood Zone 2 
apart from an area in the south west which is in Flood Zone 1.  This site is particularly 
vulnerable to a blockage of the culvert under the canal.  Under the canal culvert blockage 
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scenario approximately 50% of the site is within Flood Zone 3.  However, as this site is 
allocated for commercial development (Less Vulnerable) the site is suitable for 
development under the PPS25 Sequential Test.  

5.8 Plumbe Street Site 

Located close to Burnley town centre, this site is considered suitable for business, general 
industrial and warehousing uses and is an ideal location for small business units. The site 
is 1.01ha in area and expected to be completed in the medium term (2011-2016). 

Although the existing Environment Agency Flood Maps shows the majority of the site to be 
at risk from the 1% AEP flood event, our new flood outlines indicate that the entire site 
falls within Flood Zone 1. Under the canal culvert blockage scenario only a small part of 
the site is within Flood Zone 2.  Therefore, the site is suitable for commercial development 
(Less Vulnerable) under the PPS25 Sequential Test.   

According to PPS25 for sites greater than 1ha in area, a site specific FRA is required to 
assess the potential to increase flood risk elsewhere through the addition of hard surfaces 
and the effect of the new development on surface water run-off. 

5.9 Branch Road Site 

This is a proposed residential redevelopment site in the Burnley Wood Area Action Plan. 
Land consisting of three housing clearance sites will be redeveloped for new housing. The 
site is 1.92ha in area and expected to be completed in the medium term (2011-2016). 

Although the existing Environment Agency Flood Maps shows the north east corner of this 
site to be at risk from the 1% AEP flood event, our new flood outlines indicate that the 
entire site falls within Flood Zone 1. Therefore, the site is suitable for residential 
development (More Vulnerable) under the PPS25 Sequential Test.   

According to PPS25 for sites greater than 1 hectare in area, a site specific FRA is required 
to assess the potential to increase flood risk elsewhere through the addition of hard 
surfaces and the effect of the new development on surface water run-off. 
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