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EXECUTIVE SUMMARY 
The proposed development site is located to the north east of Uttoxeter, Staffordshire. The site is located to the 
west of the Dove Way and to the east of the A52 Cheadle Road.  The site is currently used as a waste facility 
adjacent to the residential/commercial area off Pennycroft Lane.  This section of the site has the Uttoxeter Brook 
meandering through in a west to east direction eventually discharging under the Dove Way via a large box culvert.  

The site covers a total area of approximately 1.473 hectares.  Ground levels within the developable site boundary 
vary from 79.10mOD located in the centre of the site adjacent to the Uttoxeter Brook, up to 85.05mOD located 
adjacent to Pennycroft Lane.   The site generally slopes from the boundaries of the site towards the Uttoxeter 
Brook within the centre of the site.  As such, any runoff within the site is likely to drain in this direction towards the 
Uttoxeter Brook.  The existing site is predominantly paved, as such, is considered to be partially impermeable.   

A preliminary proposal for the development is to construct a residential development.  It is proposed that 35 
residential dwellings are constructed and associated drives and access roads.  The impermeable area of the 
proposed development will be reduced following the completion of the development; hence, the overall surface 
water runoff from the site will also be reduced. 

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. 

The River Dove is located to the east of the site. The 1 in 100 year plus climate change flood level has been 
estimated at between 75.90mOD and 76.40mOD.  The 1 in 1,000 year flood level has been estimated at between 
76.45mOD and 76.64mOD. 

The lowest ground level within the sites is 79.10mOD.  As such during the 1 in 100 year plus climate change and 
the 1 in 1,000 year events the water level would be at least 2.46m below the lowest ground level within the site.  

The Uttoxeter Brook flows through the centre of the site.  Tabulated below are the modelled flood levels during the 
1 in 100 year plus climate change flood event for the Uttoxeter Brook within the site.   

 

Node reference Retaining Wall Level 
(mOD) 

Estimated 1 in 100 year 
+CC flood level (mOD) 

Comments 

2806 84.00 81.33 No flooding 

2806_01 81.50 81.13 No flooding 

2806_02 81.20 81.10 No flooding 

2806_03 81.20 81.10 No flooding 

2733 81.10 81.10 No flooding 

 

The existing site slopes from all sides down to the lower Uttoxeter Brook.  As such, the majority of the site is a 
considerable distance above the bank top level of the Uttoxeter Brook. 

In order to comply with the Environment Agency’s requirements, it is recommended that the internal finished floor 
level of the proposed buildings which are residential in nature, are set at a minimum of 600mm above the 1 in 100 
year plus climate change flood level at the site.  Therefore, based on the 1 in 100 year plus climate change flood 
level varying from 81.10mOD at the downstream end of the site up to 81.33mOD at the upstream end of the site 
the minimum internal ground floor level for the buildings should vary between 81.70mOD and 81.96mOD relative 
to the Uttoxeter Brook.   

It is therefore considered that applying a 600mm freeboard to the 100 year plus climate change flood level for 
internal ground floor levels would ensure that if the downstream culvert did become blocked the internal floor level 
would be elevate sufficiently to ensure that the building remained dry and operational. 

It is also recommended that the internal floor level is elevated at least 150mm above the finished external ground 
level to ensure that any localised flooding doesn’t enter the new buildings. 
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Dry emergency access and egress is essential for the proposed residential development during extreme flood 
events. The dwellings and road ways will be elevated above the 1 in 1,000 year flood level thus ensuring that 
whole of the developed area within the site is within flood zone 1, low risk.   

As such, dry access from the site will be available for pedestrians to the south west into the existing residential 
area off Pennycroft Lane which is presently within flood zone 1, low risk.  Dry access will also be available onto 
Dove Way to the north east of the site.   

Consideration has been given to the hierarchy for surface water disposal which recommends the SUDs approach 
which includes infiltration as the first tier. It is considered that infiltration drainage will be impractical solution for the 
site due to shallow ground water levels, made ground and contaminated ground.   

However, other SUDs techniques can be used within the site and they have been considered.  The second tier is 
to discharge to a watercourse and therefore the Uttoxeter Brook within the centre of the site is a viable option for 
the development. 

It is considered that following the development there will be an increase in impermeable area and subsequently 
runoff from the site as the existing site is 57% impermeable.  The impermeable area will be reduced to 
approximately 50% following the development. 

Using WInDes Source Control software developed by Microdrainage the required attenuation has been calculated 
for the 1 in 100 year plus climate change (30%) event.  The site was spilt into two separate areas with all areas 
discharging into the Uttoxeter Brook at a combined peak runoff rate of 70.6 l/s.  It is proposed that 240m³ of 
storage is provided in the form of oversized pipes. 

In conclusion there is a low risk of fluvial flooding from the Uttoxeter Brook. Incorporation of sustainable urban 
drainage systems should be considered where practically possible to mitigate against flooding caused by surface 
water runoff.  Consultation must also be undertaken with the relevant water authority to establish agreements 
regarding the allowable peak discharges into the Uttoxeter Brook. 
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1. INTRODUCTION 
 

Terms of Reference 

 

This report was commissioned to supplement a planning application for a proposed residential development off 
Pennycroft Lane within Uttoxeter, Staffordshire.  The site is of a reasonable size and is presently accessed from 
off Pennycroft Lane.  The location of the site is shown on Table 2-1. 

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 is, greater 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 three potential sources of flood risk – the River Dove, Uttoxeter Brook 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 River Tean/River Dove is located to the north and east of the site.  In line with the site the river is open 
channel.  Directly upstream of the site the river passes under the A50 bypass before flowing south across the 
lowland area between Uttoxeter and Doveridge.  The river is considered to be Main River and as such the 
responsibility for flood defence and land drainage lies with the Environment Agency.   

The Environment Agency has been approached for modelled flood data for the river.  The Environment Agency 
has modelled flood data which may assist in predicting the design flood level for the river adjacent to the proposed 
development site.  

The Uttoxeter Brook meanders through the site in a north easterly direction eventually discharging into the River 
Dove to the east of the site.  The brook is considered to be Main River and as such the responsibility for flood 
defence and land drainage lies with the Environment Agency.   

The Environment Agency has been approached for modelled flood data for the river.  The Environment Agency 
has modelled flood data which may assist in predicting the design flood level for the river adjacent to the proposed 
development site.  

East Staffordshire Borough Council has completed a level 1 and level 2 Strategic Flood Risk Assessment (SFRA) 
for the district.   The SFRA was completed by Haskoning UK Ltd with the level 1 being completed during February 
2008 and the level 2 during August 2008.  The SFRA has been referred to in this report, however, there a very few 
site specific references within the report. 

The proposed development is an impermeable site.  It is considered that the impermeable area within the site will 
be reduced following the proposed development.  However, this assessment will consider the existing discharge 
routes from the site.  An initial drainage strategy will be developed based on the existing data available.  There is a 
site specific site investigation report available completed by BWB Consulting on behalf of East Staffordshire 
Borough Council during 2010. 

A walk over of the site was conducted by Mr Lea Favill, Principal Engineer on 18th September 2012; during the 
visit a photograph survey of the site was undertaken. A topographical survey completed by Greenhatch Group, 
drawing 17438_OGL dated August 2012 was commissioned by EWE Associates Ltd. The survey has been 
calibrated to GPS.   

The requirements for flood risk assessments are generally as set out in NPPF and technical guidance.  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. 
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- Site level information. 

- Details of structures, which may influence hydraulics of the watercourse and consideration of the 
effect of blockage of structures. 

- 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”. 

Application of Sequential & Exceptions Test 

 

The proposed residential development site lies within Zone 1 of the Environment Agency Flood Map (version 
2.8.2), being the zone with risk of less than 1 in 1,000 year (0.1% AEP) for river flooding.  The site is located within 
an area adjacent to existing residential development. The proposed development is residential, as such, is 
considered to be “more vulnerable” respectively according to NPPF as shown below in Table 1-1. 

   

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

Flood Risk 
Vulnerability 
classification 

Essential 
Infrastructure 

Water 
compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Zone 
1 

  

 

 

 

 

 

 

 

Zone 
2 

 

 

 

 

Exception Test 
required 

 

 

 

 

Zone 
3a 

Exception Test 
required 

 

 

 Exception 
Test required 

 

 

Flood 
Zone 

Zone 
3b 

Exception Test 
required 

 

 

   

 

 Development is appropriate 

  Development should not be permitted 

As the site is located within flood zone 1 low risk it is considered that a sequential and exceptions test will not be 
required for this development. 
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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 Residential Development, Pennycroft Lane, Uttoxeter 
Existing Land Use Domestic waste facility 
Proposed Development Residential Development 
Grid Reference SK 09206 34100 centre of sites 
County Staffordshire 
Local Planning Authority East Staffordshire Borough Council 
Internal Drainage Board Not Applicable 
Others Not Applicable 
Nearest Post Code ST14 7QZ 
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Site Description 

 

The proposed development site is located to the north east of Uttoxeter, Staffordshire. The site is located to the 
west of the Dove Way and to the east of the A52 Cheadle Road.  The site is currently used as a waste facility 
adjacent to the residential/commercial area off Pennycroft Lane.  This section of the site has the Uttoxeter Brook 
meandering through in a west to east direction eventually discharging under the Dove Way via a large box culvert.  

Existing site levels are shown in the topographical survey in Appendix A of this report. Aerial photograph of the 
existing sites are shown below in Figure 2.1 which shows the existing use within the site relative to the residential 
area within Uttoxeter.  

The site covers a total area of approximately 1.473 hectares.  Ground levels within the developable site boundary 
vary from 79.10mOD located in the centre of the site adjacent to the Uttoxeter Brook, up to 85.05mOD located 
adjacent to Pennycroft Lane.   The site generally slopes from the boundaries of the site towards the Uttoxeter 
Brook within the centre of the site.  As such, any runoff within the site is likely to drain in this direction towards the 
Uttoxeter Brook.  The existing site is predominantly paved, as such, is considered to be partially impermeable.   

A preliminary proposal for the development is to construct a residential development.  The proposed layout is 
provided at Appendix B of this report.  It is proposed that 35 residential dwellings are constructed and associated 
drives and access roads.  The impermeable area of the proposed development will be reduced following the 
completion of the development, hence, the overall surface water runoff from the site will also be reduced. 

Site Photographs 

 

Figure 2.1: Aerial Photograph of the Existing Site. 
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3. INITIAL ASSESSMENT 
 

Environment Agency Flood Map 

 

 

 

 

 

Environment Agency Reservoir Flood Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Environment Agency Flood Zones 

 

Figure 3.2: Environment Agency Reservoir Flood Map 
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Past Flooding History 

 

A search on the British Hydrological Society Chronology of British Hydrological Events website1 found no specific 
instances of flooding in the immediate vicinity of the proposed development or within the larger Uttoxeter area. 

Undertaking an internet based search for flooding in the area found references to the River Dove and the River 
Tean flooding arable farmland within the Uttoxceter area.  However, no specific instances of flooding within the 
immediate vicinity of the proposed development were found. 

Environment Agency Flooding History 

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

SFRA Flooding History 

 
The SFRA provided no historical flood information close to the site.  There are thirteen references to flooding 
within the Uttoxeter area.  The majority of these were incidents within the Picknall Brook and the River Dove. 
 

Possible Flooding Mechanisms 

 

As there are three potential sources of flood risk – the River Dove/River Tean, Uttoxeter Brook 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 River Tean is approximately 700m to the north of the site.  The river is open channel with no flood defences 
adjacent and therefore overtopping will need to be considered.  However, the A50 bypass is located between the 
site and the river which generally directs flood flows east towards the River Dove where the river flows beneath the 
A50 bypass.  From here the site could potentially be flooded.  As such consideration will be given to the River 
Dove flooding the site. 

The River Dove is approximately 1400m to the east of the site.  The river is open channel with no flood defences 
adjacent and therefore overtopping will need to be considered.   

The Uttoxeter Brook meanders through the site.  The brook is open channel with no flood defences adjacent and 
therefore overtopping will need to be considered.   

The proposed development is greater than 1 hectare and as such, consideration will need to be given to potential 
flooding as a result of surface water runoff resulting from the proposed development. The proposed development 
will reduce the drained impermeable area and hence the overall surface water runoff from the site will also be 
reduced. However, consideration will need to be given to the existing drainage route and characteristics in order to 
evaluate the potential impact that surface water runoff from the site will have on the site and neighbouring land 
uses to inform the detailed drainage system design for the proposed development. 

Due to the local topography, the site falls towards the Uttoxeter Brook. There is no significantly elevated land 
adjacent to the site which could result in overland flows being directed through the site.  There are no significantly 
depressed areas which could encourage ponding and as such, these mechanisms will not be considered further 
for the purposes of this report. 

Information on groundwater flooding is limited within the district.  The site investigation report suggests that there 
is shallow ground water in the lower lying areas of the site.  The following comment was extracted from the SFRA, 

The Environment Agency’s groundwater team was consulted and confirmed that there have been very few 
recorded incidences of groundwater flooding within East Staffordshire. The only events that have occurred are as 
a result of the cessation of the quarrying of gravel and sand in the area and thus the abstraction of water from the 

                                                                 
1  http://www.dundee.ac.uk/geography/cbhe/ 
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pits.  Once the abstraction machines were removed, the groundwater levels rose and filled some of the pits, hence 
the existence of the Branston Water Park. As a result of this, there has been one report regarding the occurrence 
of minor cellar flooding. 

As such, the risk of flooding from ground water is considered to be low; however, the ground water level may 
influence the proposed drainage strategy within the site. 

Severn Trent Water is the statutory water undertaker and is responsible for the public sewer systems within 
Uttoxeter area. Severn Trent Water maintains a register of historical sewer flooding events (DG5 Register) within 
the area. There are no report instances close to the development 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. 

The Environment Agency will request that the runoff from the proposed development is restricted to the existing 
peak runoff rate.  The existing site is considered to be ‘brownfield development’ hence a further 30% reduction will 
need to be applied to the estimated peak run off rate in order to accommodate climate change over the lifetime of 
the development.  They will further insist that the proposed 1 in 2 year runoff can be maintained and also insist 
that the 1 in 30 year event is not allowed to flood the surface; hence the water must remain within the pipes, 
manholes, and storage systems.  The 1 in 100 year plus climate change event will be allowed to flood the surface 
but flood water will not be permitted to enter any of the buildings within the site.  The 1 in 100 year plus climate 
change flood must also be limited to the development boundary and must not be allowed to migrate to adjacent 
properties. 

River Dove 

 

The River Dove rises on the slopes of Axe Edge, close to the Leek to Buxton Road and runs southward for 45 
miles to join the River Trent to the north of Burton Upon Trent.  It is predominantly a rural river, flowing through 
Derbyshire and Staffordshire.  The confluence with the River Tean is directly upstream of the A50 road bridge. 

The River Dove is located approximately 1400m to the east of the site.  In line with the site there are no flood 
defences which protect the site or Uttoxeter. 

 

1 in 100 year flood event within the River Dove 

 

The Environment Agency has provided modelled flood levels for the River Dove directly in line with the site.  The 
data provided is shown at Appendix C of this report.  It is considered that node references RD77D to RD75 which 
are in line with the site are the most representative. The 1 in 100 year flood level has been estimated at between 
75.71mOD and 76.30mOD between these nodes. 

The lowest ground level within the sites is 79.10mOD.  As such, during the 1 in 100 year event the water level 
would be at least 2.8m below the lowest ground level within the site.   

As such, during the 1 in 100 year flood event the site and its access route will not be flooded. 

 

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 part the proposed development is for a 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 
Environment Agency provided an estimated 1 in 100 year plus climate change flood level in line with the site.   

The data provided is shown at Appendix C of this report.  It is considered that node references RD77D to RD75 
which are in line with the site are the most representative. The 1 in 100 year plus climate change flood level has 
been estimated at between 75.90mOD and 76.40mOD between these nodes. 
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The lowest ground level within the sites is 79.1mOD.  As such, during the 1 in 100 year event the water level 
would be at least 2.7m below the lowest ground level within the site.  As such, during the 1 in 100 year plus 
climate change flood event the site and its access route will not be flooded. 

 

Extreme 1 in 1,000 year flood event within the River Dove 

 

The Environment Agency has provided modelled flood levels for the River Dove directly in line with the site.  The 
data provided is shown at Appendix C of this report.  It is considered that node references RD77D to RD75 which 
are in line with the site are the most representative. The 1 in 1,000 year flood level has been estimated at between 
76.45mOD and 76.64mOD between these nodes. 

The lowest ground level within the sites is 79.1mOD.  As such, during the 1 in 1,000 year event the water level 
would be at least 2.46m below the lowest ground level within the site.   

As such, during the 1 in 1,000 year flood event the site and its access route will not be flooded. 
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Uttoxeter Brook 

 

Uttoxeter Brook rises within the centre of Uttoxeter and conveys flows north east towards the Dove Way where it 
turns south east towards the River Dove.  The brook is generally shallow (1.5m maximum) with a narrow bed width 
(1.5m maximum) with steep sides.  There are no flood defences or flood walls and as such relies upon the natural 
bank top for its defence.  However, within the development site the brook is retained within a man made channel 
consisting of retaining walls on both left and right banks.  The retaining walls do not extend above the natural 
ground level within the site. 

 

1 in 100 year flood event within the Uttoxeter Brook 

 

The Environment Agency have provided modelled flood levels for the Uttoxeter Brook from its upstream limit 
adjacent to Pennycroft Lane to downstream of Derby Road.  The data provided is shown at Appendix D of this 
report.   

It is considered that node references 2733 to 2806 which are in line with the site are the most representative. The 
1 in 100 year flood level has been estimated at between 80.42mOD and 81.09mOD between these nodes.  The 
flood levels for each section within the site have been tabulated below in Table 4-1. 

 

Table 4-1: Uttoxeter Brook Estimated 1 in 100 year flood levels 

Node reference Retaining Wall Level 
(mOD) 

Estimated 1 in 100 year 
flood level (mOD) 

Comments 

2806 84.00 81.09 No flooding 

2806_01 81.50 80.52 No flooding 

2806_02 81.20 80.42 No flooding 

2806_03 81.20 80.42 No flooding 

2733 81.10 80.42 No flooding 

 

As such during the 1 in 100 year event the water level would be retained below the level of the retaining wall 
capping with a freeboard of at least 0.50m within the site.   

As such during the 1 in 100 year flood event the site and its access route will not be flooded. 

 

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 is for a 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 
Environment Agency provided an estimated 1 in 100 year plus climate change flood level in line with the site.   

It is considered that node references 2733 to 2806 which are in line with the site are the most representative. The 
1 in 100 year plus climate change flood level has been estimated at between 80.91mOD and 81.19mOD between 
these nodes.  The flood levels for each section within the site have been tabulated overleaf in Table 4-2. 

 



East Staffordshire Borough Council 
Proposed Residential Development, Off Pennycroft Way, Uttoxeter – Flood Risk Assessment 
Draft Report Rev0 September 2012 
Reference: 2012/1042 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
Windy Ridge Barn, Thealby Lane, Winterton, Scunthorpe, North Lincolnshire, DN15 9TG 
T: 0845 8377783 

17 

 

Table 4-2: Uttoxeter Brook Estimated 1 in 100 year plus climate change flood levels 

Node reference Retaining Wall Level 
(mOD) 

Estimated 1 in 100 year 
+CC flood level (mOD) 

Comments 

2806 84.00 81.19 No flooding 

2806_01 81.50 80.93 No flooding 

2806_02 81.20 80.91 No flooding 

2806_03 81.20 80.91 No flooding 

2733 81.10 80.91 No flooding 

 

As such during the 1 in 100 year plus climate change event the water level would be retained below the level of 
the retaining wall capping with a freeboard of at least 0.29m within the site.   

As such during the 1 in 100 year plus climate change flood event the site and its access route will not be flooded. 

 

Extreme 1 in 1,000 year flood event within the Uttoxeter Brook 

 

The Environment Agency has provided modelled flood levels for the Uttoxeter Brook from its upstream limit 
adjacent to Pennycroft Lane to downstream of Derby Road.  The data provided is shown at Appendix D of this 
report.   

It is considered that node references 2733 to 2806 which are in line with the site are the most representative. The 
1 in 1,000 year extreme flood level has been estimated at between 81.10mOD and 81.33mOD between these 
nodes.  The flood levels for each section within the site have been tabulated below in Table 4-3. 

 

Table 4-3: Uttoxeter Brook Estimated 1 in 1,000 year extreme flood levels 

Node reference Retaining Wall Level 
(mOD) 

Estimated 1 in 100 year 
+CC flood level (mOD) 

Comments 

2806 84.00 81.33 No flooding 

2806_01 81.50 81.13 No flooding 

2806_02 81.20 81.10 No flooding 

2806_03 81.20 81.10 No flooding 

2733 81.10 81.10 No flooding 

 

As such during the 1 in 1,000 year extreme flood event the water level would be retained below the level of the 
retaining wall capping, however, at the downstream end of the site there would be no freeboard above the 
estimated flood level.   

As such during the 1 in 1,000 year flood event the site and its access route will not be flooded. 
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Surface Water Runoff 

Existing Development Site 

The site includes two separate areas with the Uttoxeter Brook located between the two.  Both areas are 
considered to be impermeable and are used for waste disposal and recycling.  The combined area has been 
estimated at 1.473 hectares.  There are several structures and buildings within the site and an extensive paved 
area.  It has been estimated that there is 0.734 hectares of impermeable area within the site.  As such, the existing 
site is considered to be 57% impermeable.  There is formalised drainage within the site which appears to convey 
flows towards the Uttoxeter Brook. 

During the day of the site inspection there was no signs of ground water or ponded water within the site. 

Site investigation data is available for the development site which shows that the ground water level was 
encountered as high as 79.5mOD within the site.  The report also shows the higher areas within the site are 
generally made ground over sands and gravels which suggest that the higher parts of the site may be suitable for 
infiltration drainage.   

The Severn Trent Water sewer plan shows that the site is crossed by a gravity foul sewer which eventually 
discharge into the sewerage treatment works to the north east of the site.  There are no surface water or combined 
sewers within the site. 

Based on the above it is considered that the site will be able to practically discharge surface water to the Uttoxeter 
Brook by gravity.  It is likely that some of the upper parts of the site will be able to discharge some runoff via 
infiltration.  However, due to the presence of a ground water source and the level of contamination within the site it 
is assumed that infiltration drainage will not be acceptable in this site.  It is assumed that the lower part of the site 
will not be able to practically discharge surface water drainage via infiltration due to the high ground water levels, 
the presence of made ground and alluvial clay.   

The development is considered to be a ‘brownfield’ site, as such, the Environment Agency will require that the 
peak surface water runoff from the development is reduced by up to 30% following the development to 
accommodate for climate change over the lifetime of the development.   

The runoff from the existing site has been calculated using the Modified Rational Method.  The output from the 
spreadsheet is shown at Appendix E the estimated runoff from the site is shown below in Table 4-4 for various 
return periods based on an impermeable area of 0.834 hectares. Therefore applying a 30% reduction to the peak 
runoff of 96.22 l/s reduces the peak runoff from the site to 67.354 l/s. 

 

Table 4-4: Modified Rational Method calculation for existing runoff 

Return Period Flow in litres per second (l/s) 
1 in 2 year 96.22 

1 in 30 year 228.93 
1 in 100 year 335.13 

 

For the purpose of this assessment the peak Greenfield discharge rate from the permabale parts of the site of 5 
l/s/ha has been conservatively adopted.  During a discussion with the Environment Agency Development Control 
Officer it was confirmed that this would be an appropriate discharge rate for the area.  Any discharge from the site 
into the Uttoxeter Brook will require the consent of Environment Agency and as such they will also need to be 
approached to agree the discharge restriction from the site.  Therefore, based on a Greenfield area of 0.6385 
hectares the Greenfield contribution has been estimated at 3.2 l/s.  For the purpose of this assessment the peak 
discharge rate from the site of 70.6 l/s (67.354 l/s + 3.2 l/s) has been conservatively adopted.  Any discharge from 
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the site into the Uttoxeter Brook will require the consent of Environment Agency, as such, they will also need to be 
approached to agree the discharge restriction from the site.   

 

Proposed Development Drainage Strategy 

 

Due to the presence of elevated ground water within the lower parts of the site and made ground overlying Alluvial 
Clay it is considered that infiltration drainage is not a practical solution for the site.  If soil permeabilities at the site 
are very low (less than 1 x 10-6 m/s) it will be impractical to rely on infiltration drainage to dispose of the 
stormwater runoff.  As such, it will be necessary to adopt the discharge to the Uttoxeter Brook.   

Due to the potential contamination of the ground water source only infiltration drainage has not been adopted for 
the site.  As such the surface water drainage will be directed to a series of oversized pipes before discharging to 
the Uttoxeter Brook, which is located within the centre of the site, at a restricted runoff rate of 70.6 l/s.   

The site has been split into areas 1 and 2 and is shown on the Drainage Strategy plan provided at Appendix F of 
this report. 

 

Area 1 – Discharge to Uttoxeter Brook via oversized pipes 

 

Area 1 which has an impermeable area of 0.3304 hectares, however, infiltration drainage is assumed to be 
impractical in this area and therefore a piped connection to the Uttoxeter Brook will be provided within the highway 
to discharge at the existing peak runoff rate.  The increase in runoff will be attenuated by the introduction of an 
oversized pipe within the main highway. It is considered that both the pavement and roof drainage in this area will 
be directed to the oversized pipes. 

The existing peak runoff rate from the whole site (0.834 hectares) has been estimated at 70.6 l/s which included a 
30% reduction for climate change.  As such, the peak restricted runoff rate for area 1 has been estimated on an 
area pro-rata basis.  As area 1 has an area of 0.3304 hectares the peak restriction has been estimated at 31.8 l/s. 

It is considered that a hydro-brake or office plate will be required prior to discharging into the sewer connection to 
the brook to regulate the flow.  A flapped outfall will need to be constructed adjacent to the Uttoxeter Brook. 

An assessment of the required balance volume has been made assuming the post development impermeable 
area is 0.3304 hectares.   Using WinDes Source Control software developed by Microdrainage the required 
attenuation has been calculated for the 1 in 100 year plus climate change (30%) event.  The peak discharge was 
set at 31.8 l/s has been used for the storage calculations within the model. 

Reference should be made to Appendix G where the calculation sheets are provided.  The attenuation sizes have 
been tabulated below in Table 4-5.   

 

Table 4-5: Modified Rational Method balance volume for Area 1 

Return Period Attenuation Proposed Approx Volume (m³) 
1 in 100 year + CC Oversized pipe 130m of 1m 

diameter pipe 
102m³ 

 

The proposed drainage strategy has been annotated onto the site layout drawing provided at Appendix F which 
clearly shows the points of discharge from area 1 and the area proposed for the oversized pipes.   

 

Area 2 – Discharge to Uttoxeter Brook via oversized pipes 

 

Area 2 which has an impermeable area of 0.4031 hectares, however, infiltration drainage is assumed to be 
impractical in this area and therefore a piped connection to the Uttoxeter Brook will be provided within the highway 
to discharge at the existing peak runoff rate.  The increase in runoff will be attenuated by the introduction of an 
oversized pipe within the main highway. It is considered that both the pavement and roof drainage in this area will 
be directed to the oversized pipes. 
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The existing peak runoff rate from the whole site (0.834 hectares) has been estimated at 70.6 l/s which included a 
30% reduction for climate change.  As such, the peak restricted runoff rate for area 2 has been estimated on an 
area pro-rata basis.  As area 2 has an area of 0.4031 hectares the peak restriction has been estimated at 38.8 l/s. 

It is considered that a hydro-brake or office plate will be required prior to discharging into the sewer connection to 
the brook to regulate the flow.  A flapped outfall will need to be constructed adjacent to the Uttoxeter Brook. 

An assessment of the required balance volume has been made assuming the post development impermeable 
area is 0.4031 hectares.   Using WinDes Source Control software developed by Microdrainage the required 
attenuation has been calculated for the 1 in 100 year plus climate change (30%) event.  The peak discharge was 
set at 38.8 l/s has been used for the storage calculations within the model. 

Reference should be made to Appendix H where the calculation sheets are provided.  The attenuation sizes have 
been tabulated below in Table 4-6.   

 

Table 4-6: Modified Rational Method balance volume for Area 2 

Return Period Attenuation Proposed Approx Volume (m³) 
1 in 100 year + CC Oversized pipe 176m of 1m 

diameter pipe 
138m³ 

 

The proposed drainage strategy has been annotated onto the site layout drawing provided at Appendix F which 
clearly shows the points of discharge from area 2 and the area proposed for the oversized pipes.   

It is proposed that the attenuation will be provided in the form of a oversized pipes, designed in accordance with 
the recommendations of CIRIA C697. This is considered to be the most appropriate type of attenuation facility for 
a development of this type. 

With regard to water quality considerations for the site, it is recommended that 1 treatment train is provided for 
building roofs and 2 treatment trains are provided for roads and hard-standing areas in line with CIRIA C697 
recommendations. For the building roof, it is proposed to use trapped drainage outlets to provide 1 treatment train.  

The proposed surface water solution for the site is below ground oversized pipes with a restricted rate of discharge 
to the Uttoxeter Brook. 

The volume balance requirements should be recalculated during the detailed design stage to reflect the actual 
development proposal, agreed discharge rate and the extent of impermeable areas and runoff to be generated. 

 

SUDS 

 

The Environment Agency requires that adequate pollution control is incorporated into the proposed drainage 
system in order to prevent deterioration of the quality of the water environment. However, this is only applicable for 
surface water originating from access roads and communal parking areas, which needs to be passed through a 
petrol/oil interceptor or equivalent system prior to discharge into the existing surface water sewer or infiltration 
system. It is noted however, that this will not apply to surface water originating from roof drainage.  

To reduce the impact of surface water runoff from the development in accordance with the requirements of the 
Environment Agency and Local Authority, the employment of SUDS techniques to limit runoff volumes and rates 
from the site are recommended. SUDS techniques can also be used to provide an appropriate level of treatment 
to the runoff. 

It is normal practice to ensure that the 1 in 30 year event is maintained within the drainage system and the 1 in 
100 year is permitted to flood the surface as long as there is no flooding to buildings and the flood volume is 
contained within the site boundary in specific areas proposed for this purpose.  

The following section will provide some possible SUDS techniques which could be employed on the site to 
balance flows in excess of the 1 in 30 year event. SUDS techniques will also provide treatment to the runoff to 
remove a proportion of the pollution and protect the quality of the downstream watercourses. Following guidance 
from CIRIA Report C522 the following levels of treatment will be provided: 
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 • Roofs – 1 level 

 • Driveways – 1 level 

 • Roads and communal parking areas – 2 levels.  

 

The level of treatment indicates the number of SUDS techniques that will be used to treat pollution.  For example if 
two levels are required the runoff may enter a filter drain that leads to a basin or pond before outfall.  It is 
recommended that source control techniques are used. In practice there will be little outflow from these techniques 
for a 1 in 2 year storm as most of the rainfall will be held within the system and will disperse via 
evapotranspiration. Further detail of the potential to use SUDS within this site it provided below within Table 4-7.   

The precise combination of methods used will be dependent upon the site constraints identified at the final design 
stage. 

Initial data suggests that it may be impractical use infiltration drainage within the site due to the presence of 
shallow ground water adjacent to the Uttoxeter Brook and within the lower parts of the site.  However, due to the 
presence of a ground water source and the potential for contamination within the adjacent site it is recommended 
that the whole site drains to the adjacent Uttoxeter Brook at this stage. 

The impermeable area within the site will be reducing from 57% to approximately 50% following development. 
There will therefore be a reduction in surface water runoff from the site when it is developed.   It is considered that 
the site currently towards the Uttoxeter Brook within the confines of the site. 

The development site is considered to be of a reasonable size with space set aside, in which to incorporate 
appropriate SUDs techniques.  As such the following SUDS techniques shown below in Table 4-7 have been 
considered for use at this site.   

Table 4-7: SUDS Techniques 

SUDs Group Suitability for Proposed Development 
Retention  
Wetland  

Infiltration  
Filtration  
Detention  

Open Channel  
Source Control  

 

Foul Water Drainage 

 

A developer enquiry has been submitted to Severn Trent Water (STW) with regards to a foul drainage discharge 
from the site into the STW sewer system.  The comments provided by STW are provided at Appendix I of this 
report which clearly states that STW do not envisage any adverse impact on the existing system due to an 
additional flow from the proposed 35 dwellings. 

The STW response also highlights two sewers which cross the site.  The current proposal provides a potential 
easement area adjacent to the existing sewers. 

 

 

 
 
 
 
 
 
 

 
 
 



East Staffordshire Borough Council 
Proposed Residential Development, Off Pennycroft Way, Uttoxeter – Flood Risk Assessment 
Draft Report Rev0 September 2012 
Reference: 2012/1042 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
Windy Ridge Barn, Thealby Lane, Winterton, Scunthorpe, North Lincolnshire, DN15 9TG 
T: 0845 8377783 

22 

 

5. MITIGATION MEASURES 

Raising Floor Levels/Land Raising 

 

The River Dove is located to the east of the site. The 1 in 100 year plus climate change flood level has been 
estimated at between 75.90mOD and 76.40mOD.  The 1 in 1,000 year flood level has been estimated at between 
76.45mOD and 76.64mOD. 

The lowest ground level within the sites is 79.10mOD.  As such during the 1 in 100 year plus climate change and 
the 1 in 1,000 year events the water level would be at least 2.46m below the lowest ground level within the site.  

The Uttoxeter Brook flows through the centre of the site.  Tabulated below in Table 5-1 are the modelled flood 
levels during the 1 in 100 year plus climate change flood event for the Uttoxeter Brook within the site.   

Table 5-1: Water Levels at Key Locations during unobstructed flow for Uttoxeter Brook 

Node reference Retaining Wall Level 
(mOD) 

Estimated 1 in 100 year 
+CC flood level (mOD) 

Comments 

2806 84.00 81.33 No flooding 

2806_01 81.50 81.13 No flooding 

2806_02 81.20 81.10 No flooding 

2806_03 81.20 81.10 No flooding 

2733 81.10 81.10 No flooding 

 

The existing site slopes from all sides down to the lower Uttoxeter Brook.  As such, the majority of the site is a 
considerable distance above the bank top level of the Uttoxeter Brook. 

In order to comply with the Environment Agency’s requirements, it is recommended that the internal finished floor 
level of the proposed buildings which are residential in nature, are set at a minimum of 600mm above the 1 in 100 
year plus climate change flood level at the site.  Therefore, based on the 1 in 100 year plus climate change flood 
level varying from 81.10mOD at the downstream end of the site up to 81.33mOD at the upstream end of the site 
the minimum internal ground floor level for the buildings should vary between 81.70mOD and 81.96mOD relative 
to the Uttoxeter Brook.   

It is therefore considered that applying a 600mm freeboard to the 100 year plus climate change flood level for 
internal ground floor levels would ensure that if the downstream culvert did become blocked the internal floor level 
would be elevate sufficiently to ensure that the building remained dry and operational. 

It is also recommended that the internal floor level is elevated at least 150mm above the finished external ground 
level to ensure that any localised flooding doesn’t enter the new buildings. 

 

Emergency Access & Egress 

 

Dry emergency access and egress is essential for the proposed residential development during extreme flood 
events. The dwellings and road ways will be elevated above the 1 in 1,000 year flood level thus ensuring that 
whole of the developed area within the site is within flood zone 1, low risk.   

As such, dry access from the site will be available for pedestrians to the south west into the existing residential 
area off Pennycroft Lane which is presently within flood zone 1, low risk.  Dry access will also be available onto 
Dove Way to the north east of the site.   
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Surface Water Runoff Attenuation 

 

Consideration has been given to the hierarchy for surface water disposal which recommends the SUDs approach 
which includes infiltration as the first tier. It is considered that infiltration drainage will be impractical solution for the 
site due to shallow ground water levels, made ground and contaminated ground.   

However, other SUDs techniques can be used within the site and they have been considered.  The second tier is 
to discharge to a watercourse and therefore the Uttoxeter Brook within the centre of the site is a viable option for 
the development. 

It is considered that following the development there will be an increase in impermeable area and subsequently 
runoff from the site as the existing site is 57% impermeable.  The impermeable area will be reduced to 
approximately 50% following the development. 

Using WInDes Source Control software developed by Microdrainage the required attenuation has been calculated 
for the 1 in 100 year plus climate change (30%) event.  The site was spilt into two separate areas with all areas 
discharging into the Uttoxeter Brook at a combined peak runoff rate of 70.6 l/s.  The attenuation sizes have been 
tabulated below in Table 5-2.   

 

Table 5-2: Modified Rational Method balance volumes during 1 in 100 year +CC event 

Drainage Area Proposed Attenuation 
Method 

Approx Volume (m³) 

Area 1 Oversized pipe 130m of 1m 
diameter pipe 

102m³ 

Area 2 Oversized pipe 176m of 1m 
diameter pipe 

138m³ 

Total  240m³ 
 

It is recommended that during the detailed phase of the development the following items are considered. 

 
 The proposed surface water drainage system should be modelled using Micro Drainage WinDes or 

similar.  The model should be used to analysis the possibility that the design for surface water may fail or 
becomes block and as such should design a backup plan. Overland floodwater should be routed away 
from vulnerable areas. Acceptable depths and rates of flow are contained in EA and Defra document 
FD2320/TR2 “Flood Risk Assessment Guidance for New Development Phase 2”. 

 
 The maintenance and adoption regimes for all elements of the development should be considered for 

the lifetime of the development.  
 

 Consenting will be required from the Environment Agency for any connections/outfalls into the Uttoxeter 
Brook. 
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6. CONCLUSION 

 

In conclusion there is a low risk of fluvial flooding from the Uttoxeter Brook. Incorporation of sustainable urban 
drainage systems should be considered where practically possible to mitigate against flooding caused by surface 
water runoff.  Consultation must also be undertaken with the relevant water authority to establish agreements 
regarding the allowable peak discharges into the Uttoxeter Brook. 
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Ground Levels 
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Appendix B: - Proposed 

Layout 
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Appendix C: - River Dove 

Environment Agency Flood Data 
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Appendix D: - Uttoxeter 
Brook Environment Agency 

Flood Data 
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Appendix G: - WinDes 

Calculation for Area 1 
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Appendix H: - WinDes 

Calculation for Area 2 
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Appendix I: - Severn Trent 

Water Information 
 
 

 
 



East Staffordshire Borough Council 
Proposed Residential Development, Off Pennycroft Way, Uttoxeter – Flood Risk Assessment 
Draft Report Rev0 September 2012 
Reference: 2012/1042 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
Windy Ridge Barn, Thealby Lane, Winterton, Scunthorpe, North Lincolnshire, DN15 9TG 
T: 0845 8377783 

45 



East Staffordshire Borough Council 
Proposed Residential Development, Off Pennycroft Way, Uttoxeter – Flood Risk Assessment 
Draft Report Rev0 September 2012 
Reference: 2012/1042 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
Windy Ridge Barn, Thealby Lane, Winterton, Scunthorpe, North Lincolnshire, DN15 9TG 
T: 0845 8377783 

46 

 
 
 
 



East Staffordshire Borough Council 
Proposed Residential Development, Off Pennycroft Way, Uttoxeter – Flood Risk Assessment 
Draft Report Rev0 September 2012 
Reference: 2012/1042 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
Windy Ridge Barn, Thealby Lane, Winterton, Scunthorpe, North Lincolnshire, DN15 9TG 
T: 0845 8377783 

47 

 

 




