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EXECUTIVE SUMMARY 
 

The proposed site covers an area of approximately 0.39 Hectares.  The development area 
within the site presently consists of roofed and paved areas which forms the existing 
commercial/industrial buildings and yard areas.  The site lies at a level of between 54.10mOD 
within the south east corner of the site up to 55.95mOD within the centre of the site.  The 
lowest ground level proposed for buildings is 55.50mOD.  The site is located to the north of 
the centre of Batley adjacent to Bradford Road.  Bridge Street is located to the west of the site 
and varies between 54.64mOD at its junction with Bradford Road up to 58.50mOD level with 
the rear of the site.  Caladonia Road is located to the east of the site and varies between 
54.17mOD at its junction with Bradford Road up to 61.50mOD level with the rear of the site.  
The existing site is considered to be approximately 80% impermeable as the majority of site is 
either roofed or paved.  The existing roofed areas are supported by roof gutters and 
downpipes and the paved areas are drained by gullies and slot drains.  It is assumed that the 
site is drained to a Yorkshire Water sewer located within Bradford Road. 

The proposal involves the re-development of the existing site to provide a residential 
development.  The development will include 40 residential units located within three blocks.  It 
is proposed that 16 apartments include two bedrooms and 20 apartments only have one 
bedroom.  The remaining four apartments will include a single double bedroom.  The 
development will also include car parking and access roads.  It is estimated that the proposed 
development will reduce the impermeable area to approximately 62% of the total site area 
following development. 

Batley Beck inline with the site is within a 2.1m x 2.5m wide concrete box culvert.  The 
Environment Agency provided estimated 1 in 100 year plus climate change flood level of 
53.634mOD at the downstream end of the culvert.   

At the upstream end of the culvert which is 270m upstream of the site the 1 in 100 year plus 
climate change flood level at the culvert entrance has been estimated at 56.142mOD.  The 
flood wall height directly upstream of the culvert entrance is 57.741mOD.  Therefore, flows 
will be maintained within the channel and the site will not be flooded. 

It is therefore recommended that the internal ground floor levels of the buildings are elevated 
at least 600mm above the level of the adjacent Bradford Road. At the junction of Bradford 
Road and Bridge Street to the west of the site the road level is 54.64mOD.  As such it is 
recommended that the internal ground floor level of the building are at a minimum level of 
55.24mOD. 

It is considered that the development site is located outside of the flood area and dry access 
and egress will be available within the site.  The access into the site is off Caledonia Road to 
the east and the road level in line with the entrance is approximately 57mOD which again will 
be dry. 

The proposed escape route from the site will be north along Caladonia Road which continues 
to rise as you travel north. 

The existing connection to the surface water drainage system should be utilised.  There is no 
evidence of localised flooding due to incapacity.  The size of the development is unlikely to 
have any significant impact on the localised drainage system. 

It is unlikely that the use of infiltration drainage will be possible.  Therefore, it is recommended 
that Yorkshire Water is approached at the earliest opportunity to discuss and agree the 
discharge limit for surface water drainage.  The runoff from the site should be limited to 
agreed peak flow.  Any flows more than this should be attenuated onsite in the form of 
storage. 

It is concluded that there is a low risk of fluvial flooding to the proposed development from Batley 
Beck.   The implementation of mitigation measures as described within Section 5 of this report will 
ensure that any risk of flooding at the proposed development may be reduced to an acceptable 
level. 
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1. INTRODUCTION 
 

Terms of Reference 

 

This report was commissioned by Mr Peter Lister to support a planning application for the 
development of the existing commercial buildings off Bradford Road to provide a residential 
development.  The site can presently be accessed from the south off the A652 Bradford 
Road.  The location of the site is shown on Table 2-1. 

The development site lies partly within Zone 2 of the Environment Agency Flood Map (version 
2.8.2), being the zone with risk of 1 in 1,000 year (0.1% AEP) or greater for river flooding.   
However, the majority of the site (95%) is located within Zone 1, being the zone with risk of 1 
in 1,000 year (0.1% AEP) or less for river flooding.  The overall size of the development is 
less than 1 hectare.  

It is usual for the Agency to raise an objection to development applications within the 
floodplain or Zone 2 or 3 of the flood map until the question of flood risk has been properly 
evaluated.  The Agency will also object to developments where the total site area is in excess 
of 1 hectare until suitable consideration has been given to surface water runoff. 

 

Approach to the Assessment 

 

As there are two sources of flood risk – Batley Beck and surface water runoff – it is necessary 
to determine flood water levels at the site for the desired return periods emanating from these 
sources.  Consideration has also been given to the site flooding from either overland flow or 
ponding of localised rainfall within the site. 

Kirklees Council has recently completed a level 1 Strategic Flood Risk Assessment for the 
district.  References have been taken from the assessment; however, there is very little site-
specific information within the report relevant to the Batley area close to the site. 

Batley Beck is a tributary of the River Calder and is located to the south of the site. In line with the 
site the beck is within culvert.  The beck is Main River and as such the responsibility for flood 
defence and land drainage lies with the Environment Agency.   

The Environment Agency have been approached for modelled flood data for the beck.  The 
Environment Agency could provide flood levels upstream and downstream of the.  Structures 
within the watercourse which restrict discharge will be considered using hand calculations only. 

The proposed development will reduce the paved and roofed area within the site.  However, 
the existing method of draining the site will be appraised.    

A walk over of the site was conducted by Mr Lea Favill, a senior river engineer on 3rd May 
2010; during the visit, a photograph survey of the site and adjacent watercourses was 
undertaken.  A topographic survey of the site, calibrated to Ordnance Datum, has been 
provided by the client’s representative.  These surveyed levels have been utilised within this 
report.    During the site visit channel, cross sections within Batley Beck where completed by 
EWE Associates Ltd.   

The requirements for flood risk assessments are generally as set out in Planning Policy 
Guidance (PPG).  The detail and complexity of the study required should be appropriate to 
the scale and potential impact of the development.  For the purposes of this study, the 
following have been considered: - 

- Available information on historical flooding in the area. 

- Site level information. 

- Details of structures, which may influence hydraulics of the watercourse and 
consideration of the effect of blockage of structures. 
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- Estimates of design levels, equivalent to a 200-year (coastal/tidal) and a 100-year 
(fluvial) return period flood event. 

- Allowances for increased flows resulting from the effects of climate change. 

- Allowances for sea level rise resulting from the effects of climate change. 

Assess the existing runoff characteristics and the potential impact the proposed development 
will have on the runoff. 

Further guidance is also provided in the CIRIA Research Project 624 “Development and 
Flood Risk: Guidance for the Construction Industry”. 
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Application of Sequential & Exceptions Test 

 

The majority of the development site lies within Zone 1 of the Environment Agency Flood Map 
(version 2.8.2), being the zone with risk of 1 in 1,000 year (0.1% AEP) or less for river 
flooding.   However, there is approximately 5% within Zone 2.  It should be noted that the 
buildings within the site have been located within flood zone 1.  With the higher risk areas 
used for landscaping. The proposed development is residential and as such is more 
vulnerable. 

   

Table 1: Flood Risk Vulnerability and Flood Zone ‘Compatibility’ 

Flood Risk 
Vulnerability 
classification 

Essential 
Infrastructur
e 

Water 
compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Flood 
Zone 

Zone 
1 

  

 

 

 

 

 

 

 

Zone 
2 

 

 

 

 

Exception 
Test 
required 

 

 

 

 

Zone 
3a 

Exception 
Test 
required 

 

 

 Exception 
Test 
required 

 

 

Zone 
3b 

Exception 
Test 
required 

 

 

   

 

 Development is appropriate 

  Development should not be permitted 

It is therefore considered that the exceptions test is not required for the site.  It is also 
considered that there are no alternative sites at a lower flood risk within the district which 
could accommodate the proposed development.  As such the site is sequentially preferable. 
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2. DETAILS OF THE SITE 
 

Site Location 

Table 2-1: Location Plan 
 

 
 
 
Ordnance Survey Licence no.: WL1005160 

 

Site Details 

Table 2-2: Site Details 
Site Name 444/446 Bradford Road, Batley 
Existing Land Use Commercial 
Proposed Development Residential 
Grid Reference SE 24647 24271 
County West Yorkshire 
Local Planning Authority Kirklees Council 
Internal Drainage Board Not Applicable 
Post Code WF17 5NF 
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Site Description 

 

The proposed site covers an area of approximately 0.39 Hectares.  The development area 
within the site presently consists of roofed and paved areas which forms the existing 
commercial/industrial buildings and yard areas.  The site lies at a level of between 54.10mOD 
within the south east corner of the site up to 55.95mOD within the centre of the site.  The 
lowest ground level proposed for buildings is 55.50mOD.  The site is located to the north of 
the centre of Batley adjacent to Bradford Road.  Bridge Street is located to the west of the site 
and varies between 54.64mOD at its junction with Bradford Road up to 58.50mOD level with 
the rear of the site.  Caladonia Road is located to the east of the site and varies between 
54.17mOD at its junction with Bradford Road up to 61.50mOD level with the rear of the site.  
Existing ground levels within the site are illustrated on the proposal plan at Appendix A of this 
report.   

The existing site is considered to be approximately 80% impermeable as the majority of site is 
either roofed or paved.  The existing roofed areas are supported by roof gutters and 
downpipes and the paved areas are drained by gullies and slot drains.  It is assumed that the 
site is drained to a Yorkshire Water sewer located within Bradford Road. 

The proposal involves the re-development of the existing site to provide a residential 
development.  The development will include 40 residential units located within three blocks.  It 
is proposed that 16 apartments include two bedrooms and 20 apartments only have one 
bedroom.  The remaining four apartments will include a single double bedroom.  The 
development will also include car parking and access roads. 

It is estimated that the proposed development will reduce the impermeable area to 
approximately 62% of the total site area following development. 

 

Site Photographs 

 
 
 

Figure 2.1: Aerial Photograph of the Existing Site. 
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Figure 2.2: Existing Site viewed from south of Bradford Road. 

 

 

 

 

Figure 2.3: Existing Site corner of Caladonia Road and Bradford Road. 
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3. INITIAL ASSESSMENT 
 

Environment Agency Flood Map 

 

 

 

Environment Agency Reservoir Flood Map 
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Environment Agency Surface Water Flood Map 

 

 

 

Reservoir Flood Risk 

 

The Environment Agency reservoir risk map shows that the site is not located in an area 
which could be affected by a reservoir failure.   

Surface Water Flood Risk 

 
The Environment Surface Water flood risk map shows that most of the site is within a is very 
low risk area (white).  There is a small area of low risk within the south east corner of the site. 
High risk flood depths are estimated at less than 300mm. 
 

Past Flooding History 

 

A search on the British Hydrological Society Chronology of British Hydrological Events 
website1 found no records of past flooding close to the site. 

Undertaking an internet based search for flooding found no further reference to flooding close 
to the site. 

SFRA Flooding History 

 
The SFRA contained no references to the site being flooded. 
 

                                                                 
1  http://www.dundee.ac.uk/geography/cbhe/ 
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Environment Agency Flooding History 

 
The Environment Agency provided no historical flood information close to the site. 
 

Possible Flooding Mechanisms 

 

As there are two sources of flood risk – Batley Beck and surface water runoff – it is necessary 
to determine flood water levels at the site for the desired return periods emanating from these 
sources.   

The first is from the Batley Beck which is approximately 50m to the south of the site.  The 
beck is within culvert in line with the site and as such relies upon the natural bank top level for 
its defence upstream and downstream of the culvert.  As such only overtopping will require 
consideration. 

The proposed development is the redevelopment of an existing site.  As such the 
impermeable area will not be increased due to the proposed development.  However, the site 
is Brownfield with an existing positive drainage system within the site discharging to public 
sewer located within Bradford Road.  As such this assessment will considered the discharge 
routes from the site and the options available for the proposed development in line with 
NPPF.    

There is higher ground adjacent to the north boundary of the site which could promote 
overland flow of water across the site.  However, these areas are generally dense paved and 
roofed areas which are supported by surface water drainage systems which will intercept 
surface flows and direct them to the public sewer.  If the capacity is exceeded it is considered 
that excess flows will flow onto Caladonia Road and Bridge Street and flow past the site.  It is 
highly unlikely that any flows will be directed across the site and therefore this flood 
mechanism has not been considered further. 

Information on groundwater flooding is limited within the Kirklees Council district.  The SFRA 
provided no further information.  In addition, reference to the Groundwater Vulnerability Map 
and Source Protection Zones produced by the Environment Agency indicate that district is 
predominantly underlain by secondary A aquifer and are therefore unlikely to be source of 
significant flood risk. 

Yorkshire Water are the statutory water undertaker and is responsible for the public sewer 
systems within Batley area. Yorkshire Water maintains a register of historical sewer flooding 
events (DG5 Register) within the area. There are no report incidents close to the site.   
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4. FLOOD RISK ASSESSMENT 
 

Requirements of the Environment Agency 

 

The Environment Agency, as part of its development control procedures, generally require 
finished floor levels to be set above the 1% AEP plus climate change flood water level at the 
site.  The development is residential in nature, as such it is considered that access and 
egress from the development site will be essential during times of extreme floods. 

Batley Beck 

 

The beck collects flows from the residential areas of Batley and conveys them within a 
rectangular channel through the town eventually discharging into the River Calder to the 
south of Batley town centre. 

The beck is within culvert inline with the site and is located approximately 50m to the south of 
the site.  The site is located approximately 200m upstream of the confluence of Batley Beck 
and Howley Beck which is located at the downstream end of the Batley Beck culvert which 
passes to the south of the site.  The photograph shown below in Figure 4.1 shows the 
downstream end of the culvert. 

 

Figure 4.1: Downstream end of Batley Beck culvert. 

 

1 in 100 year flood event within the Batley Beck 

 

The Environment Agency has provided modelled flood levels for the Batley Beck 
approximately 200m downstream of the site where the watercourse exits the culvert.  The 
data provided is shown at Appendix B of this report.  It is considered that node reference 
BAT1_2997 which is directly downstream of the culvert exit is the closest modelled flood level 
available. The 1 in 100 year flood level has been estimated at 53.482mOD at this node.  The 
lowest ground level within the site proposed for the buildings is at a level of 55.50mOD and as 
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such is approximately 2m above the estimated 1 in 100 year flood level at the downstream 
end of the culvert. 

 

Increase in estimated flood level due to Climate Change 

 

NPPF states that ‘…Flood risk assessment should be carried out to the appropriate degree at 
all levels of the planning process, to assess the risks of all forms of flooding to and from 
development taking climate change into account. The future users of the development must 
not be placed in danger from flood hazards and should remain safe throughout the lifetime of 
the plan or proposed development and land use.’ 

As the proposed development includes residential land use, consideration has therefore been 
given to take into account the potential effects of climate change over the next 100 years in 
accordance with NPPF. The 1 in 100 year plus climate change flood level has been estimated 
at 53.634mOD at this node.  The lowest ground level within the site proposed for the buildings 
is at a level of 55.50mOD and as such is approximately 1.7m above the estimated 1 in 100 
year plus climate change flood level at the downstream end of the culvert. 

 

Overtopping Culvert entrance upstream of Site 

 

The entrance to the culvert which passes the site is approximately 270m upstream of the site.  
The entrance is to the west of the Tesco car park and to the north of the Netto superstore car 
park.   

Node reference BAT1_3455 is directly upstream of the culvert entrance. The 1 in 100 year 
plus climate change flood level has been estimated at 56.142mOD at this node.  The 1 in 
1,000 year flood level has been estimated at 56.401mOD. 
The entrance to the culvert is shown below in Figure 4.2.  The culvert is constructed from a 
reinforced concrete box culvert which is 2.1m high and 2.5m wide.  The retaining wall located 
on the left bank is at a level of 57.741mOD and the bed level is 54.755mOD. 

 

Figure 4.2: Upstream end of Batley Beck culvert. 
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A cross section through the watercourse taken at the upstream end of the culvert is shown 
below in Figure 4.3. 

 

Figure 4.3: Cross section though the existing watercourse upstream of culvert 
entrance. 

 
 

It is therefore considered that the during the 1 in 100 year plus climate change flood event 
and the 1 in 1,000 year flood event that flows will be maintained within the channel and below 
the soffit level of the entrance to the culvert.   

A blockage of the culvert entrance could reduce flows through the culvert and result in the left 
bank flood wall being overtopped.  It is likely that any overtopping will be shallow and will not 
affect the site. 
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Increase in Surface Water Runoff due to Development 

 

Existing Drainage 

 

The site is currently a brownfield development which consists of roofed and paved areas 
which are supported by a formalised surface water drainage system which conveys flows 
below ground to the Yorkshire Water surface water sewer located within the adjacent 
highway.  The total site area has been estimated at 0.39 hectares.  It is estimated that the 
existing roofed and paved area is 0.305 hectares which is approximately 80% of the total site 
area. 

Based on the soil maps and experience of other projects local to the site it is considered that 
infiltration drainage is not a practical option.  Therefore, the proposed point of discharge is to 
the existing surface water sewer located within the adjacent highway to the south of the site. 

For the purpose of this assessment the peak discharge rates from the site below in Table 4-1 
have been conservatively adopted.  The Modified Rational Method has been used to calculate 
the Brownfield runoff from the site.  The calculation sheet is provided at Appendix C of this 
report.   The peak 1 in 1 year runoff has been calculated at 31.03 l/s.  In line with current 
climate change allowance a reduction of 30% is proposed from the site.  Therefore, the peak 
discharge from the site is to be restricted to 21.7l/s (31.03l/s x 70%).  Any discharge from the 
site into the surface water system will require the consent of the appropriate water 
authority/riparian owner, as such, they will also need to be approached to agree the discharge 
restriction from the site.   
 

Table 4-1: Modified Rational Method flows from impermeable site area of 0.2405 ha 

Return Period Flow in litres per second (l/s) 

1 in 1 year 31.03 

1 in 30 year 104.12 

1 in 100 year 148.82 

 

Proposed Drainage Strategy  

 

It is proposed to ultimately discharge any surface water flows generated by the development 
of the site which cannot drain via infiltration to the Yorkshire Water surface water sewer to the 
south of the site.  A discharge restriction of 21.7l/s has been estimated from the site for this 
assessment. 

The proposed impermeable area for the development site has been calculated to be 
approximately 0.2405 hectares which is 62% of the total site area, with the remainder of the 
site proposed as landscaping and open space. 

The drainage strategy utilises an appropriately sized hydro brake to restrict the flow rate to a 
maximum of 21.7l/s.  As such, the flow will vary for each of the design storms and it is 
expected that during the more extreme return periods there will be a considerable betterment 
as the hydro brake is likely to restrict flows to the 1 in 1 year flow rate. 

Based upon the assumption that the local authority will agree to the maximum discharge rate, 
an assessment of the required balance volume has been made using the estimated post 
development impermeable area of 0.2405 hectares.   Using WinDes Source Control software 
developed by Microdrainage the required attenuation has been calculated for the 1 in 100 
year plus climate change (40%) event.   
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Reference should be made to Appendix D where the drainage strategy drawing is provided 
and Appendix E where the calculation sheets are provided.  The attenuation size has been 
tabulated below in Table 4-2 for the 1 in 100 year plus climate change return period.   

It is estimated that during the 1 in 100 year plus climate change (40%) event that 70.4m³ of 
storage will be required.  Therefore, two crate tanks 75m² by 0.4m deep have been provided 
which will store the rainfall events up to the and including the 1 in 100 year plus climate 
change event.  The location of the proposed crate tanks are shown on the master plan 
drawing at Appendix C of this report.   

 

Table 4-2: WinDes 1 in 100 year+CC Storage Volume 

Return Period Required Attenuation WinDes Calculated 
Volume (m³) 

1 in 100 year + CC 2No tanks 75m² x 0.4m 
deep

70.4 
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5. MITIGATION MEASURES 

Raising Floor Levels/Land Raising 

 

Batley Beck inline with the site is within a 2.1m x 2.5m wide concrete box culvert.  The 
Environment Agency provided estimated 1 in 100 year plus climate change flood level of 
53.634mOD at the downstream end of the culvert.   

At the upstream end of the culvert which is 270m upstream of the site the 1 in 100 year plus 
climate change flood level at the culvert entrance has been estimated at 56.142mOD.  The 
flood wall height directly upstream of the culvert entrance is 57.741mOD.  Therefore, flows 
will be maintained within the channel and the site will not be flooded. 

It is therefore recommended that the internal ground floor levels of the buildings are elevated 
at least 600mm above the level of the adjacent Bradford Road. At the junction of Bradford 
Road and Bridge Street to the west of the site the road level is 54.64mOD.  As such it is 
recommended that the internal ground floor level of the building are at a minimum level of 
55.24mOD. 

Flood Volume Compensation 

 

It is considered that none of the site will be flooded during the 1 in 100 year plus climate 
change flood event.  It is proposed that the front of the site adjacent to Bradford Road is 
elevated and as such a retaining wall will be constructed.  However, based on this 
assessment it is considered that the retaining wall will not displace any flood water or constrict 
flood flows local to the site. 

Emergency Access & Egress 

 

It is considered that dry access and egress from the development site will be desirable during 
extreme flood events.  

It is considered that the development site is located outside of the flood area and dry access 
and egress will be available within the site.  The access into the site is off Caledonia Road to 
the east and the road level in line with the entrance is approximately 57mOD which again will 
be dry. 

The proposed escape route from the site will be north along Caladonia Road which continues 
to rise as you travel north. 

Control of Runoff 

 

The existing connection to the surface water drainage system should be utilised.  There is no 
evidence of localised flooding due to incapacity.  The size of the development is unlikely to 
have any significant impact on the localised drainage system. 

It is unlikely that the use of infiltration drainage will be possible.  Therefore, it is recommended 
that Yorkshire Water is approached at the earliest opportunity to discuss and agree the 
discharge limit for surface water drainage.  The runoff from the site should be limited to 
agreed peak flow.  Any flows more than this should be attenuated onsite in the form of 
storage. 
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6. CONCLUSION 

 

It is concluded that there is a low risk of fluvial flooding to the proposed development from Batley 
Beck.   The implementation of mitigation measures as described within Section 5 of this report will 
ensure that any risk of flooding at the proposed development may be reduced to an acceptable 
level. 
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Appendix A: - Existing 
Ground Levels 
and Proposed 

Layout Plan 
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Appendix B: - Environment 

Agency Flood Data 
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Appendix C: - Modified Rational 

Runoff Calculation 
Sheet 
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Appendix D: - Drainage Strategy 
Drawing 
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Appendix E: - WinDes 
Calculation Sheets 
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