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1 Introduction 

It is proposed to redevelop an area of land to the north of Brookside Road, Uttoxeter for mixed 

commercial and retail use. This development will need to be assessed to determine if it is at risk 

from existing sources of flooding or if the development will increase material flood risk outwith 

the development site. 

The Government has placed increasing priority on the need to take full account of the risks 

associated with flooding at all stages of the planning and development process, to reduce future 

damage to property and loss of life.  The NPPF – Technical guidance (NPPF-TG) identifies how 

the issue of flooding is dealt with in the drafting of planning policy and the consideration of 

planning applications.   

The purpose of this report is to assist our client and the local Planning Authority to make an 

informed decision on the flood risks associated with the site redevelopment. 

Local Planning Authorities have the powers to control development in accordance with the 

guidelines contained in NPPF-TG and are expected to apply a risk-based approach to 

development with the Sequential Test in Table 1.  This sets out a sequential characterisation of 

flood risk in terms of annual probability of river, tidal and coastal flooding.  

In accordance with the sequential test in the technical guidance, sites are to be classed as 

follows: 

Table -1: Flood Zones – NPPF-TG Table 1 

Flood Zone Appropriate Uses 

Flood Zone 1 - Low Probability 

– This zone comprises land having less than 1 in 
1000 annual probability of river or sea flooding 

(<0.1%) 

All uses of land are appropriate in this zone 

 

Flood Zone 2 - Medium Probability 

– This zone comprises land assessed as having 
between 1 in 100 and 1 in 1000 annual probability 
of river flooding (1%-0.1%) or between 1 in 200 

and 1 in 10000 annual probability of sea flooding 
(0.5%-0.1%) in any year 

The water-compatible, less vulnerable and more vulnerable 

uses of land and essential infrastructure in Table D.2 are 
appropriate in this Zone 

Subject to the Sequential Test being applied, the highly 

vulnerable uses in Table D.2 are only appropriate in this 
zone if the Exception Test is passed 

Flood Zone 3a - High Probability 

– This zone comprises land assessed as having a 
1 in 100 or greater annual probability of river 
flooding (>1%) or a 1 in 200 or greater annual 

probability of flooding from the sea (>0.5%) in any 

year 

The water-compatible and less vulnerable uses of land in 
Table D.2 area appropriate in this zone. 

The highly vulnerable uses in Table D.2 should not be 
permitted in this zone. 

The more vulnerable and essential infrastructure uses in 

Table D.2 should only be permitted in this zone if the 
Exception Test is passed. Essential infrastructure 
permitted in this should be designed and constructed to 

remain operational and safe for users in time of flood. 

Flood Zone 3b - Functional Floodplain 

– This zone comprises land where water has to 

flow or be stored in times of flood. SFRAs should 
identify this Flood Zone (land which would flood 
with an annual probability of 1 in 20 (5%) or greater 

in any year or is designed to flood in an extreme 
(0.1%) flood, or at another probability to be agreed 
between the LPA and the Environment Agency, 

including water conveyance routes) 

Only the water-compatible uses and the essential 

infrastructure listed in Table D.2 that has to be there should 
be permitted in this zone. It should be designed and 
constructed to: 

Remain operational and safe for users in times of flood; 

Result in no net loss of floodplain storage; 

Not impede water flows; and Not increase flood risk 
elsewhere. 

Essential infrastructure in this zone should pass the 
Exception Test. 
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1.1 Reference Documents 

The following documents have been referenced in the compilation of this document; 

1. Environment Agency on-line flood maps; 

2. National Planning Policy Framework; 

3. Staffordshire Strategic Flood Risk Assessment; 

4. CIRIA SuDS manual (C753); 

5. Geo-environmental Report – Opus International ref J-D0954.00_R1_STM. 

1.2 Terms of Reference 

This document is to accompany a full planning application and separate outline planning 

application for the redevelopment of the site identified in Section 2.1 only, and is for the sole 

benefit of the client (Lidl GmbH UK) and should not be used or relied upon by third-parties. 

Mott MacDonald has followed accepted procedure in providing the services but given the 

residual risk associated with any prediction and the variability which can be experienced in flood 

conditions, we take no liability for and give no warranty against actual flooding of any property 

(client’s or third party) or the consequences of flooding in relation to the performance of the 

service. This report has been prepared for the purposes of planning approval only and is to 

assist our client and the local Planning Authority to make an informed decision on the flood risks 

associated with the site redevelopment. 

Allowance for the effects of climate change will be made in accordance with government 

recommendations in place and statistical data available at the time of writing this report. These 

recommendations may become more onerous and the statistical data may be revised in the 

future; we will not make any estimate of what changes may result from this. Please be aware 

that this, and other issues over which the Mott MacDonald has no control, may affect future 

flood risk at the development and require further work to be undertaken for which we accept no 

liability. 
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2 Existing Site 

2.1 Site Location 

The site is located to the north of Brookfield Road in the eastern part of the settlement of 

Uttoxeter (see Figure 2.1) approximately 500m east of the town centre and centred on National 

Grid Reference (NGR) 409614E, 333371N.  

Figure 1: Site Location Plan 

 

Source: Ordnance Survey Open Data - Contains Ordnance Survey data © Crown copyright and database right 2014 

2.2 Site Description 

The total site is approximately 1.67ha in area and comprises an area allocated for a Full 

Application (1.41ha) and an Outline Application area (0.26ha). The site includes in-use and dis-

used commercial and industrial premises with associated hardstanding and some minor 

landscaping and undeveloped areas. 

The main entrance to the site is from Brookside Road which forms part of the southern 

boundary. The site is bound by existing commercial development to the north and east and 

Town Meadows Way to the west. 

A topographical survey of the site has been undertaken and is included in Appendix A. 

The survey shows that the site is relatively flat but that the site is set lower than the carriageway 

of Town Meadows Way along the western boundary. 

The site has a minor fall from west to east falling to a central lower area and then rising again to 

the eastern boundary. Levels along the western boundary range between 77.5m and 

77.3mAOD falling to the central area between 76.7m and 77.0mAOD before rising again to 

77.0m and 77.2mAOD in the east. 
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The Full Application site is entirely developed yielding an impermeable area of 1.443ha, the 

outline area has a small area of landscaping and yields a total existing impermeable area of 

0.18ha. 

2.3 Existing Site Drainage 

Historical site drainage information has been provided by the landowner and is included in 

Appendix B. This shows that the majority of the site has existing drainage with part of the site 

draining to Picknal Brook to the south, part to the open watercourse to the north and the 

remainder to the ‘council drain’ which became the adopted combined sewer in Brookside. 

As these are historic, these should be judged as illustrative only but can be used for gauging the 

areas drained and to which location.  

Observations on site in the present day indicate that there are 2no. 225mm diameter and a 

300mm diameter outfall to Picknall Brook form the development site. 

2.4 Existing Land Drainage 

The topographical survey and the site observations confirm the existence of a drainage ditch 

along the northern boundary of the site. 

It is understood that this was installed as part of the development of the commercial units north 

of this area and is therefore an active part of the drainage system in this area. 

The ditch outfalls to the active flood zone east of the site and may also act as a secondary flow 

route for flood water. 

2.5 Existing Watercourses 

The site is located alongside Picknal Brook from which the access road gets its name. 

This is a major tributary of the River Dove which is located 750m to the east of the site. 

Both watercourses are EA main river and have been modelled as part of the River Dove 

catchment in the Staffordshire Strategic Flood Risk Assessment (SSFRA). 

Picknal Brook in this area is characterised as highly canalised with near vertical sides to the 

manmade channel. 

An open watercourse is noted to the north of the site, this is riparian and appears to receive 

runoff from an adopted sewer from the west and discharges to a culverted section to the east of 

the site. 
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3 Sources and Extents of Flood Risk 

3.1 Natural Drainage 

3.1.1 Fluvial Flooding – Main River 

With reference to the EA’s indicative flood maps, the site is shown to be in all three Flood Zones 

(1-3), with a larger portion in Flood Zone 3. 

An extract from the EA’s map is included in Figure 2 for reference. 

Figure 2: Environment Agency Indicative Flood Map 

 
Source: Environment Agency What’s in Your Backyard © Environment Agency copyright and database rights 2014. © Ordnance 

Survey Crown copyright. All rights reserved. Environment Agency, 100026380 

3.1.2 Fluvial Flooding – Riparian Watercourse 

The open section of the watercourse extends for approximately 200m flowing eastwards 

boundary starting at the corner of the existing building on the northern boundary. 

Inputs to the watercourse are principally the 600mm diameter surface water sewer and historical 

inputs from the existing development estimated from the historical records to be approximately 

600m2. 
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This would indicate a peak capacity of approximately 275 l/s (600mm @ 1v:500h and Ks = 

1.5mm) + 10l/s from drained area = 285l/s is required in the channel. 

The bank-to-bank distance of the very top of the corridor for the watercourse is approximately 

11m with the nominal channel within this is around 3m wide.  

3.1.3 Pluvial Flooding and Overland flow 

With reference to the EA’s online mapping, data related to the risk of potential surface water 

inundation or flooding is also provided. 

An extract from this map is shown in Figure 3. 

Figure 3: Extract from EA’s Online Surface Water Flooding Map 

 
Source: Environment Agency What’s in Your Backyard © Environment Agency copyright and database rights 2014. © Ordnance 

Survey Crown copyright. All rights reserved. Environment Agency, 100026380 

The inundation exercise indicates that the site is likely to be affected by the effects of pluvial 

flooding. This corresponds to the route of Picknal Brook and to the drainage ditch to the north.  

3.1.4 Groundwater Flooding 

There are no specific features within the site which indicate the presence of elevated ground 

water such as marshes or ponds. The adjacent drainage ditch is a relatively good proxy for 

normal ground water and this indicates a level of up to 2.9m begl when observed during the 

geotechnical site walkover (ref J-D0954.00_R1_STM produced by Opus International 

Consultants in July 2012). 
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It is noted in the SSFRA that this area of Uttoxeter is identified as an area of potential ground 

water flood risk or inundation, by virtue of the likely underlying ground conditions. 

3.1.5 Climate Change 

The Environment Agency requires, in accordance with the Government’s NPPF-TG document, 

that there should be no increase in the rate of surface water emanating from a newly developed 

site above that of any previous development.  Furthermore, it is the joint aim of the Environment 

Agency and Local Planning Authorities, to actively encourage a reduction in the discharge of 

storm water as a condition of approval for new developments. In addition, all drainage systems 

should be sized to accommodate the runoff arising from a 1 in 100-year rainfall event and 

should include a further allowance to account for the future effects of climate change. Table 2 

below, shows the anticipated increases in rainfall intensities and river flows with time, and has 

been reproduced in part from Table 4 of NPPF-TG. 

Table 2: Recommended National Precautionary Sensitivity Ranges for Peak Rainfall 
Intensities and Peak River Flows 

Type Applies across 
all of England 

2015 to 2039 2040 to 2069 2070 to 2115 

River Humber 

Basin 
Upper End 20% 30% 50% 

Central 10% 15% 20% 

Rainfall Upper End 10% 20% 40% 

Central 5% 10% 20% 

Source: https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 

In this instance, with a residential development having a design life of around 75-100 years, the 

overriding criteria will be the 20% increase in rainfall intensity and 20% for river flows. It is noted 

that SCC guidance indicates 30% as the critical climate change allowance, thus this will be 

applied. 

3.2 Artificial Drainage 

3.2.1 Adopted Drainage 

Sewer records obtained from Severn Trent Water (STW) are included in Appendix B for 

reference. 

The records show an extensive network of both foul and surface water drainage serving areas 

to the west of the site with two large diameter sewers running west to east along Brookside 

Road. 

These appear to combine to the east of the site, potentially with some form of overflow to 

Picknal Brook, before continuing as a single foul sewer to the east. 

3.2.2 Private Drainage Systems 

Although no formal drainage investigation has taken place, the topographical survey has 

identified that there is extensive visual evidence of a drainage system for both rainwater and 

foul from the site. All hardstanding and roof areas are considered to be positively drained at 

present. 

The total existing impermeable area is estimated to be 1.58ha and would yield a runoff of 

approximately 220l/s for the 50mm/hr event. 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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3.2.3 Highway Drainage 

Site observations indicate that Brookside Road is served by a positive drainage system 

although it is not known if this remains as a separate highway drainage system or if it 

discharges to the adopted assets locally. 

Often, in similar scenarios, highway drainage is directed to the nearest watercourse such as 

Picknal Brook. 

3.2.4 Reservoir Flooding 

The site is indicated to be adjacent to an area potentially at risk of reservoir flooding. 

This flood mapping includes areas that may be affected should a catastrophic failure of a local 

reservoir occur.  

Figure 4: Extract from EA’s Online Reservoir Flood Risk Map 

 
Source: Environment Agency What’s in Your Backyard © Environment Agency copyright and database rights 2014. © Ordnance 

Survey Crown copyright. All rights reserved. Environment Agency, 100026380 

3.2.5 Development Drainage 

The proposed development details are included in Appendix D, and shows three proposed 

commercial/retail units on the site, generally located on the eastern boundary with a shared car 

park to the west. It is noted that the unit to the south (noted as drive-thru) is an outline 
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application but is included herein and the flood risk and drainage strategy are interlinked with 

the full application site. 

This arrangement will yield a total post-development impermeable area of 1.443ha comprising 

roof, car park and access road. 

Using the Lloyd-Davies method for direct run-off, a 32mm/hr intensity event (=M5-30) would 

generate a typical peak runoff rate in the order of 128l/s from this area. 

If left unrestricted, this concentrated outflow rate could pose a flood risk to adjacent 

developments.  
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4 Flood Risk Assessment 

4.1 Natural Drainage 

4.1.1 Fluvial Flooding – Main River 

With reference to the EA’s published flood maps (see Figure 2 in 3.1.1) the site can be shown to 

be within the influence of the flood envelope associated with Picknal Brook. 

The EA’s model identifies numerous nodes along the boundary of the site (2616 to 2583) and 

the watercourse and the corresponding modelled flood levels for events up to and including the 

1 in 1000-year (0.1%AEP) event. 

Mott MacDonald has licensed this model data with the intent of increasing the resolution of the 

model locally in order to more accurately determine flood risk for the development site. 

By extending the model using site topographical data, LiDAR and detailed assessment of the 

hydrology of the watercourse, a new site-specific flood envelope has been derived for the 

development site. It can be seen from the outputs that the extent is considerably smaller than 

the published mapping. 

The full hydraulic modelling report is issued under separate cover with reference R02_392669 

(included as Appendix E) and should be referred to for detailed information. This report 

summarises the main outputs from the model which are relevant to the flood risk of the site. 

The baseline flood envelope has been defined for the site using the latest topographical data. 

The outputs from this are shown in Figure 5 below. 

Figure 5: Extracts from Baseline Modelling 

 
Source: MM report R02_392669 
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The maps clearly show that the lower western part of the site is at risk of flooding for the 

1%+CC AEP event but that the flood envelope is significantly smaller than indicated on the EA’s 

online mapping. 

Outputs from the model also indicate that the flooding on the site is shallow over a larger area. 

4.1.2 Fluvial Flooding – Riparian Watercourse 

The estimated peak flow capacity in the channel from the identified inputs is estimated to be 

285l/s in the nominal channel. 

Given that the watercourse lies within a larger vegetated corridor measuring approximately 11m 

from edge-to-edge, there is a significant amount of secondary conveyance within the corridor to 

enable the 285l/s to pass forward should the nominal channel become blocked. 

In addition to this, the proposed building on that boundary is set a minimum of 150mm above 

the local land level and has an access strip sloping away from the building to the shared 

boundary, this will increase further the overland flow capacity along this boundary. 

To the east of the site the channel returns to a culverted section. The screen over the culvert 

may be a blockage risk and so a failure route form the channel will need to be established. The 

minimum bank edge level is recoded at 76.54mAOD approximately 100m to the east of the site, 

this would therefore be the spill point form the open channel in the event of a full blockage of the 

screen.  

It is also noted that the watercourse will remain in the ownership of the land owner and thus a 

degree of control over the condition and management of the channel can be exercised.  

Given the above, it is considered that the proposed development is at very low risk of flooding 

from this source and that the residual secondary conveyance capacity is well in excess of the 

anticipated peak flow rate required in the channel. 

4.1.3 Pluvial Flooding 

The EA’s inundation assessment indicates an indicative risk associated with both Picknal Brook 

and the existing drainage ditch to the north of the site. This is typically the case for watercourses 

which are identified as local low spots in topography. 

It is noted that there are other significant pluvial flood risk identified on this plan which 

corresponds with the topography of the site noted previously. 

Given the above, it is considered that the pluvial flood risk and fluvial flood risk are ostensibly 

the same flood event type albeit to different magnitudes of return period. As such mitigation of 

the fluvial flood risk, in conjunction with a surface water management plan is will provide 

mitigation for the pluvial flood risk by default. 

4.1.4 Groundwater Flooding  

The risk of ground water flooding noted in the updated 2013 SFRA published by East 

Staffordshire Borough Council is principally derived from the British Geological Survey data 

which indicates the likely presence of impermeable strata under the development site area 

above and stratum of permeable sands and gravels. 

This is in lieu of site specific geotechnical investigation. 
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Reference is made to previously issued Geo-Environmental Investigation Report J-

D0954.00_R1_STM produced by Opus International Consultants in July 2012. 

Intrusive ground investigation was undertaken on the site and where observed, ground water 

levels were taken. Section 9.6 of the report comments on the suitability of soakaways for use 

and the site and notes that: 

A drain is shown within the southern area of the site on the historical plans and on current 

ordnance survey sheets, groundwater levels were recorded at between 2.84m (begl) and 2.91m 

(begl) in WS206, within the southern area of the site. Given the relatively high groundwater 

levels in this area of the site, land drainage may need to be incorporated into the drainage 

design and the relevant authorities should be consulted regarding works within the southern 

area of the site. 

The measured water depths of 2.84 and 2.91m below ground level, while relatively high for the 

use of infiltration-based drainage systems, is deep in comparison to levels that would represent 

a risk to development on this site. 

4.1.5 Climate Change 

With reference to section 3.1.5, drainage systems will be designed for 30% increase in climate 

change and tested for 40% events.  

Fluvial flooding will be assessed using 20% and 30% increases in fluvial flows. 

4.2 Artificial Systems 

4.2.1 Adopted Drainage 

The drainage on site is private with a presumed adopted connection along the southern 

boundary into Picknal Brook for surface water with foul connection to the adopted assets in 

Brookside.  

The full extent of the upstream catchment is not identified on the sewer records; however, a 

300mm diameter sewer is capable of conveying a relatively significant volume of water. Should 

the sewer become blocked water may potentially manifest at the surface of the site.  

The 300mm sewer has the potential to convey 680l/s at full bore (Ks = 1.5 @ 1v:190h). These 

flow rates and associated volumes are significant and should be considered as a flood risk to 

the site. 

The 525mm diameter sewer is not considered to be a risk to the site as it is located on the 

opposite side of the watercourse. 

4.2.2 Private Drainage 

At the time of writing a utilities survey has not been undertaken, however, the topographical 

survey shows a number of manholes, gullies and rain water pipes across the site indicating that 

there is some form of private drainage system serving the current development. These are 

predominantly in the south west of the site in the industrial development.  

As any existing drainage is to be abandoned as part of the redevelopment of the site the flood 

risk from this element will also be removed.  

Existing connection points to the Picknal Brook may be retained for use for proposed outfalls. 
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4.2.3 Highway Drainage 

The existing road network on Brookside Road is served by a gully system which is likely to be 

reconfigured as part of the proposed development and therefore does not pose a significant 

flooding risk to the site.  

Town Meadows Way to the west and Brookside Road to the south lie slightly higher than the 

site boundary and could therefore propose a flood risk should the system become blocked. 

However, the carriageway of the road will act as secondary conveyance and channel water 

away from the development site. 

4.2.4 Reservoir 

Figure 4 indicates that the site is adjacent to an area potentially at risk of reservoir flooding 

should catastrophic failure of a dam occur.  

Although an identified flood risk, the probability of this occurring is very low. The residual effect 

of an incident can be reduced by adopting resilient construction methods (see Section 7).  

4.2.5 Development Drainage 

It is proposed that the site is redeveloped to provide three purpose-built units for commercial/retail 

type uses. 

It will be necessary to provide a suitably designed storm water drainage system to collect, 

convey and attenuate the additional runoff generated by the development of this site. The net 

result should be that there is no net increase in flood risk to either downstream properties or 

assets as a result of the development.  

This will be demonstrated by the developing drainage strategy of the site. This strategy should 

also include measures to improve run-off quality whilst maximising bio-diversity and amenity to 

provide a sustainable drainage system as noted in NPPF-TG.  

Foul flows from the development should be drained through an entirely separate system 

designed to adoptable standards to minimise the risk of foul flooding occurring as a result of the 

development.  

Picknal Brook along the southern edge of the site is at a lower level to the proposed 

development and therefore should be viable for a surface water gravity connection.  
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5 Sequential Test 

5.1 Application 

The Sequential Test is designed to direct development towards areas of lower flood risk, 

however, where suitable sites do not exist in Flood Zone 1 sites in Flood Zone 2 and then 3 may 

be considered.  

The site is currently classed, using the EA’s online mapping, as being partly in Flood Zone 3 

and Flood Zone 2, and having a greater than a 1% annual probability of flooding from fluvial 

sources.  

It is noted that the development vulnerability classification will not be altered by the development 

of this site, with commercial/industrial and commercial/retail both classified as ‘Less Vulnerable’ 

in accordance with NPPF Table 2. 

With reference to Table 31 of the NPPF Flood and Coastal Change ‘Less Vulnerable’ 

development in Flood Zone 2 and 3 are deemed suitable without further testing. 

As there is no proposed change in flood risk classification, the site is already developed and 

classified as brownfield the development is deemed to be suitable for this location. 

                                                   
1 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-

_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf
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6 Exception Test 

6.1 Introduction 

The Exception test is applied under guidance in NPPF-TG when the Sequential Test has been 

passed. 

Reference is made to Table 3 of the NPPF guidance and the Flood Risk Vulnerability 

Classification therein2. 

In this case, the Less Vulnerable classification is deemed to be appropriate for Flood Zone 3a. 

However, for completeness we have included the elements of the Exception Test to 

demonstrate that the development of this site is appropriate. 

The test takes three parts, each one addressed below. The site should; 

● Be developed on brownfield land; 

● Provide wider sustainability benefits; 

● Be safe to operate. 

6.2 Previously Developed Land 

The site is a clearly re-development of existing extensively developed land. 

6.3 Wider Sustainability Benefits 

The site is to be converted in the main from light industrial use to commercial retail. This is in 

keeping with the general shift in the whole area from light industrial.  

The replacement of industrial units, some of which are derelict, with more economically valuable 

retail units will provide local impetus to the local economy by way of increasing the number of 

job opportunities locally. 

The development of the site and the proposed mitigation along Brookside Road (see Section 8 

of this report) will provide much needed amenity benefit to the river, opening up Brookside for 

pedestrians. The development of the site will also reduce the impermeable density of the site 

and introduce a drainage attenuation system.  Both elements will significantly and positively 

impact on the runoff profile from the site and ultimately on the local flood risk profile. 

In addition to this, the proposed drainage system will remove surface water inputs form the 

existing developed site to the combined sewer in Brookside. This will have a significant positive 

impact on the flood risk associated with a surcharge of the combined sewer and also the volume 

of clean water being treated at the downstream water treatment works. Both are positive 

benefits to sustainability and public health. 

6.4 Safe Operation 

The proposed layout plan has been developed to accommodate both the provision of flood 

mitigation along Brookside Road and the operation of the site during such operation. 

                                                   
2 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-

_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf
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The hydraulic model shows that Brookside Road is at risk of flooding from Picknall Brook and as 

such cannot be the only egress route from the site. 

The proposed level strategy for the site provides units which are outside the flood envelope of 

the 1%+CC event and a dry access/egress above this level for pedestrians and customers. 

The large car park area is designed to act as a temporary surface storage area for fluvial flood 

water to a maximum depth of 40mm for approximately 6-hours. 

Outputs from the proposed hydraulic model clearly show that this access is ‘safe’ and also dry 

for these extreme events. 

It is recommended that a Flood Evacuation Plan (FEP) is developed as part of the detailed 

design of the site which will identify key roles and responsibilities during a flood event and 

describe in detail how a flood event might propagate and how to mitigate the impact whilst 

evacuating the site safely. 

6.5 Summary 

Although the development is shown to be within Flood Zone 2 and 3, the proposals show that 

the site can be safely developed and used for its proposed lifetime without creating a flood risk. 

Therefore, the re-development can be shown to pass the Exception Test.   
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7 Storm Water Management 

7.1 Control of Surface Water Run-off 

It should be acknowledged that the satisfactory collection, control and discharge of storm water 

is now a principal planning and design consideration.  

Part H of the Building Regulations 2015 recommends that surface water run-off shall discharge 

to one of the following, listed in order of priority: 

● an adequate soakaway or some other adequate infiltration system, or where that is not 

reasonably practicable, 

● a watercourse, or, where that is not reasonably practicable, 

● a surface water sewer. 

It is necessary to identify the most appropriate methods of controlling and discharging surface 

water for this site. The design should also seek to improve the local run-off profile by using 

systems that can either attenuate run-off and reduce peak flow rates or positively impact on the 

existing flood profile. 

7.1.1.1 Infiltration Based Systems 

From the British Geological Society maps it can be seen that the superficial deposits are 

primarily alluvium which consists of clay, silt, sand and gravel. The bedrock is described as 

Mercia Mudstone.  

Given these observations, it is considered that in the main, the site is likely to be unsuitable for 

infiltration-based systems given the clayey overlying deposits and the impermeable lower strata.  

7.1.1.2 Watercourse 

Historical records show that the site has several existing discharges to both Picknall Brook and 

the Combined sewer (council sewer) in Brookside. 

It is therefore proposed to utilise these existing connections, potentially combining them in to a 

single outfall to Picknall Brook. 

It is worth noting that the existing surface water connections to the Combined Sewer will be 

extinguished as part of the development and therefore will have a significant positive impact on 

flood risk in that asset. 

7.1.1.3 Adopted Sewers 

The drainage on site is private with a presumed adopted connection along the southern 

boundary into Picknal Brook for surface water and the existing foul sewer for foul. As such the 

use of an existing adopted drainage system has been discounted for this site.  

7.2 Allowable Site Discharge 

The historical drainage records indicate that approximately 8635m2 of the 1.58ha currently 

developed site area discharges to drainage systems that outfall to Picknall Brook with a further 

7165m2 discharging directly to systems that outfall to the combined sewer in Brookside. 
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The total peak discharge from the existing impermeable areas on the site is estimated to be in 

the region of 140l/s (@32mm/hr) of which approximately 73l/s is connected to Picknall Brook 

and 67l/s to the combined sewer. 

It is proposed to remove entirely the surface water connection to the combined sewer and limit 

discharge from the developed site to that of the existing discharge rate to Picknall Brook 

7.3 Site Attenuation 

The provision of suitable attenuation on site to mitigate the flood risk resulting from the 

development of the site will be a key factor in the evolution of the site development layout. 

The provision of large volumes of attenuation, as is likely in this case, can be achieved by a 

number of methods; however, not all systems can be assessed in direct comparison. 

One of the aims of the NPPF is to provide not only flood risk mitigation but also to maximise 

additional gains such as improvements in runoff quality and provision of amenity and bio-

diversity. Systems incorporating these features are often termed Sustainable Drainage Systems 

(SuDS) and it is the requirement of NPPF that these are considered as the primary means of 

collection, control and disposal for storm water as close to source as possible. 

The volume of attenuation required for the development may be estimated using design 

software. As this is for outline planning and to inform the developing layout and drainage 

strategy an example system will be evaluated. 

For the purposes of the assessment a single open pond/tank with a flow control device has 

been used as infiltration is unlikely to be viable on this site. The software uses the FSR3 

characteristics of M5-60=19.0mm and ratio R=0.395. 

Table -3 - Summary of Anticipated Attenuation Volumes  

Developed 
Impermeable Area 

Anticipated 
Unrestricted Run-Off 

Flow Restriction Attenuation 

(1 in 100 +30%) 

ha ls-1 ls-1 m3 

1.443 140 76 400 

This assessment is for the whole impermeable area discharging into a single system such as a 

pond or tank type system to give an indicative volume only.  

7.4 Sustainable Drainage Systems (SuDS) and Water Quality 

The most appropriate attenuation system should satisfy three main characteristics, firstly, 

provide the required volume of storage, secondly, minimise the loss of developable land and 

thirdly, where possible provide local amenity. 

A summary of the various types of attenuation is included Table 4. 

EA guidance applies a sustainability hierarchy to the various types of SuDS systems, this is 

summarised overleaf; 

 

 

                                                   
3 Flood Studies Report 1975 
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Table 4 - SuDS Hierarchy 
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SUDS technique 

 

Flood 
Reduction 

 

Pollution 

Reduction 

Landscape & 

Wildlife 

Benefit 

 Living roof 
√ √ 

 

√ 

 

 Basins and ponds 

- Constructed wetlands 

- Balancing ponds 

- Detention basins 

- Retention ponds      

√ √ √ 

Filter strips and swales      √ √ √ 

Infiltration devices 

- soakaways 

- infiltration trenches 

and basins    

√ √ √ 

L
e

a
s
t 

S
u
s
ta

in
a
b

le
 

Permeable surfaces 

and filter drains 

- gravelled areas 

- solid paving blocks 

- porous paviors    

√ √  

Tanked systems 

- over-sized pipes/tanks 

- Cellular Storage 

√   

     

Systems at the top of the hierarchy provide a combination of attenuation, treatment and ecology 

and are deemed the most sustainable options. There are always specific scenarios where some 

systems are more suitable than others and at this stage it is not possible to guide the 

development towards a particular strategy. However, included below are summaries of some of 

the main types of SuDS systems that may be applied to the development outlining the main 

benefits and constraints to their application. 

In addition to the above hierarchy, the CIRIA SuDS Manual C697 identifies the number of 

treatment trains or SuDS devices through which flow should pass from various point sources of 

runoff. This is designed to ensure that the receiving watercourses are not put at risk of pollution 

by new development. 

Table 5.6 in the SuDS Manual identifies the number of treatment trains as a function of runoff 

source and receiving water sensitivity. This site lies within a medium sensitive catchment and 

therefore would require two treatment trains: 
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Table 5 - Watercourse Sensitivity and Treatment Trains 

 Receiving Watercourse Sensitivity 

 

Runoff Catchment Characteristic Low Medium High 

Roof only 1 1 1 

Residential roads 

Parking areas 

Commercial zones 

2 2 3 

Refuse collection 

Industrial areas 

Loading bays 

Lorry parks 

Highways 

3 3 4 

CIRIA SuDS Manual C697 Table 5.6    

7.4.1 Living or Green Roofs 

Larger areas of roof may be designated as living or green roofs to provide both point water 

treatment and significant enhancement of local bio-diversity. The assessed gains are such that 

these systems are the preferred EA option for the provision of SuDS. 

If considered at the outset of the design of a unit, a green roof can be integrated within the 

provision of a roof terrace area to multiply the benefits, alternatively, a maintained roof can be 

installed that may require specialised access. 

There are numerous proprietary systems available on the market to suit various specific 

applications and it is recommended that if these systems are being considered discussion with 

several suppliers is instigated as soon as possible. 

While a useful system, the application of green roofs is not considered viable in this instance as 

the roofs of the units will likely have significant amounts of plant located on the roof which would 

impact its viability. 

7.4.2 Ponds and Basins 

The nature of these systems is such that the run-off from the development can be treated by 

biological action and stilling to significantly improve the quality of water discharged from the 

system. 

Basins also provide large areas of open space that can be developed for recreational uses or as 

new habitat for wildlife. 

Both systems do, however, take up developable land and have residual maintenance and 

liability issues attached to their implementation.  

In this case the proposed development density on the site does not leave sufficient areas for a 

pond to be used as the primary means of surface water storage. 

However, the use of landscaped areas as emergency and temporary attenuation for more 

extreme events is considered to be viable. 
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7.4.3 Filter Strips and Swales 

Often used adjacent to roads and footpaths, swales and filter strips can be used to collect water 

directly from linear features, percolate some of the flow, attenuate and then discharge the flow 

to either a traditional system or a secondary SuDS device. 

The use of these systems is more suited to linear applications such as roads as the typical 

cross section is relatively small and longer runs are required to provide attenuation volume.  

Filter strips will be smaller in plan area than a swale although the swale can be landscaped to 

be incorporated in to the verge of the carriageway, combining two functions. 

Land take can be relatively small in comparison to other systems and both types perform well in 

improving water quality. They are also ideally suited for disposal of water via secondary 

infiltration. 

These systems may be suitable for the collection of runoff from car parks but would be limited in 

the suitability of collection of roof runoff. As a large volume of attenuation is required, the use of 

swales may be more suitable for collection and conveyance. 

7.4.4 Permeable Paving 

Larger areas of block paved hardstanding can easily be converted to provide significant 

volumes of storage. These systems also encourage biological treatment of flow and extraction 

of oils and heavy metals from the run-off. 

Land take is reduced as storage is located under car parks and access roads. However, 

maintenance is potentially a long-term issue and the possibility of the paving being damaged, 

dug up and not properly reinstated or not regularly swept could lead to compromising the future 

capacity of the system. 

This system will negate the need for a separate collection system such as kerbs and gullies. It 

will also assist in reducing the flood profile of the site by significantly attenuating the run-off from 

the development within the sub base material. 

There is no specific amenity provided by the system other than enabling other areas to be 

utilised for development rather than potentially sterilizing areas with an easement for a sewer or 

stand-off for a basin. 

These systems may be incorporated into normal car-parking areas and driveways but may not 

be suitable for areas accessed by larger vehicles. It is also possible to provide plot-by-plot 

systems connecting in to a site wide system. 

There is scope for the parking areas to be used as attenuation via permeable paving on the 

surface and permeable sub-base beneath. Not only would this enable more efficient use of the 

parking area but remove the requirement of a separate attenuation feature and will help to limit 

the overall depth of the drainage system, ensuring a gravity connection to the watercourse is 

achievable.  

7.4.5 Cellular Storage 

Large volumes of storage can be provided under grassed and lightly trafficked areas by using 

proprietary plastic cellular systems. This will maximise the developable area of the site. 

There is no specific mechanism within the system designed to treat flow but extended detention 

times will allow sedimentation reducing the suspended solids within the discharge. 
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There is no creation of amenity by the installation of these types of systems, indeed by 

maintaining access to the system small areas may need to be reserved. 

If the developable footprint is tight then these systems may be advantageous, however, to 

ensure adoptability it is recommended that the use of these systems is discussed with the 

adopting authority as they are not always preferred. 

In this case, geocellular attenuation could be used to supplement the permeable sub-base 

system noted above. 

7.4.6 Tank or Culvert Storage 

Hard engineered tank storage systems have traditionally been used for attenuation structures 

for the past decade and are often specified where large volumes of storage are required 

(>200m3) and available space is an issue. 

These systems have no inherent water treatment properties except potential sedimentation of 

the attenuated flow and offer no additional amenity benefits. In some cases, the easement to 

the tank or culvert is such that a significant portion of land area is sterilized from development 

as are certain types of landscape planting. 

There are also significant costs associated with these systems in production, transportation and 

installation. However, once installed the long-term maintenance requirement of the system is 

relatively low. 

With a proven record of successful installation, tanks and culverts are regularly adopted by 

water authorities across the country, albeit with a large associated easement that will sterilise 

that portion of the site. 

The use of a tank or culvert would require standard cover depths to the attenuation (approx. 

1.2m) which would result in an overly deep outfall to Picknal Brook. As other more sustainable 

attenuation features are applicable the use of tanks is not recommended. 

7.4.7 Surface Storage 

The use of roads, public areas and even landscaped areas as additional storage for an extreme 

rainfall event is becoming a widely accepted form of attenuation. 

Water spilling from drainage systems can be collected via roads and kerbs and channelled to 

lower lying areas where it would be stored until the capacity in the existing system returns. 

These systems have the advantage of requiring little additional infrastructure merely detailing of 

the proposed roads and grassed areas. 

As these systems will only be used in extreme events when the adopted drainage system is 

exceeded (>1 in 30 years), they provide a very efficient way of catering for these events rather 

than providing permanent capacity. 

There is no inherent water treatment capability in this system nor any particular increase in 

amenity, however, the costs associated with this provision are relatively small.  

If permeable paving is used, this would enable the safe mobilisation of surface storage on the 

permeable paving area during extreme events. 
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7.4.8 Over Sized Pipework 

It is often possible to provide the required volume of storage within the existing collection 

pipework of the proposed system. This may be incorporated by using oversized pipework 

designed to act as inline storage. 

As the diameter of larger pipes readily available is limited the applicability of these types of 

systems is more suited to <200m3 of attenuation. Above this volume the length of pipe required 

is excessive and difficult to suitably fit into a normal site layout. 

There is no intrinsic amenity provided by the use of this system neither is there any specific 

level of run-off treatment over and above that of a standard pipe and gully system. 

However, due to their traditional nature, the adoption of these types of systems by water 

authorities is straightforward and does not require any specialist input. The pipes are generally 

available direct from suppliers with little or no lead in time and the satisfactory long-term 

performance of these systems is well documented. 

In this case as there are serval other more sustainable options available this is not 

recommended for use on this site.  

7.5 Summary 

The application of SuDS based systems needs to be considered as the primary measure for 

dealing with surface water for any proposals, these systems are the only ones that provide the 

required level of treatment.  

The large car park area serving the units is an ideal multi-function feature that could be used for 

collection, conveyance and attenuation. 

This type of system would also facilitate a shallow connection to Picknal Brook that would 

reduce the likelihood of surcharge on the outfall affecting the operation of the drainage system 

during high river levels. 

Permeable sub-bases also negate the need for an oil separator by providing in-situ treatment of 

runoff form the parking area. 

Given the likelihood of the full planning application part of the site and the outline progressing at 

different times, the use of a permeable sub-base system will allow the attenuation features to be 

installed separately. 

7.6 Design Example 

To give some idea of the size of attenuation features that may be required and thus begin the 

process of integration, it is possible to provisionally size a typical feature at this stage based 

upon the assumptions discussed previously. 

As noted above, the attenuation for the full allocation site and the outline application will be split 

with regard to flow control and attenuation but can share a common outfall to Picknall Brook. 

The offsite discharge will be split pro-rata. 
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Table 6: Summary of Attenuation Options 

Location  Impermeable 
Area 

(ha) 

Flow 
Restriction 

(l/s) 

Attenuation 
Volume 

Key dimensions 

Full 

Application 
1.266 56.0 235m3 Permeable Paving 

Area = 5175m2 

Working Depth = 0.20 to 0.40m 

Outline 

Application 

0.180 20.0 50m3 Permeable Paving 

Area = 725m2 

Working Depth = 0.250m 

Source: MMD 2018 

Outputs from this indicative design are included in Appendix F for reference with a typical 

drainage masterplan included in Appendix G. 

The 30% climate change scenario is also included which shows that the 60-minute storm 

slightly has a peak offsite discharge (after each flow control) of (50.2+20.4) = 70.6l/s the 60-

minute storm yields surface flooding in the car park of just under 1.5m3, which over the lower 

area of the site (approximately 760m2) equates to a maximum temporary flooding depth of 

2mm, which is considered acceptable. 

7.6.1 Joint-Probability Events 

As the site drainage system outfalls to Picknall Brook it is necessary to consider the 

performance of the drainage system when the brook is in flood. 

HR Wallingford have produced a joint-probability tool4 for gauging the combined probability of 

fluvial and pluvial events based on their respective time-to-peak (Tp). 

In this case the watercourse has Tp = 10 hours and the drainage system approximately 1 hour. 

The output from the tool is included in Figure 6 below. 

Figure 6: Extract from Joint-Probability Tool 

 
Source: JPT outputs MML 2018 

                                                   
4 http://gamma.hrwallingford.co.uk/UKStormwaterDrainage/exceltools/Joint_Probability_Assessment_locked.xls 

http://gamma.hrwallingford.co.uk/UKStormwaterDrainage/exceltools/Joint_Probability_Assessment_locked.xls
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The tool identifies significantly low probabilities for fluvial return periods above 1 in 5-years for 

all pluvial events and likewise for the 1 in 5-year pluvial events. 

The drainage system has been tested for a 1 in 5-year and 1 in-10-year against the 1 in 50-year 

fluvial event (flood level 77.52mAOD) which gives a joint probability of around 1 in 900-years 

and 1 in 1400-years respectively. 

Outputs from this assessment show no increase in flooding on the site with the shallow 

attenuation system enabling continued output from the site system for all events. Model outputs 

are included in Appendix F for reference. 

7.7 Flood Routing 

The performance of the system during extreme events (>1 in 100 years) should also be 

considered at this stage. 

The routing of potential storm water run-off, should the capacity of the proposed site drainage 

system be exceeded, needs to be built into the layout of the site such that the residual risk of 

flooding from this element can be easily mitigated. 

The likely route, is towards the lower Picknal Brook and the carriageway of Brookside Road. 

The proposed levels on the site will direct water away from the development and towards the 

watercourse. 

Brookside Road can be utilised as additional surface attenuation in this extreme circumstance 

with a second emergency access being located off Town Meadows Way but the principal 

mitigation strategy will be to maintain the drainage system in working order. 

7.8 Foul Drainage 

Foul drainage from the site should be discharged via a new connection towards the adopted 

assets shown either in Brookside Road. 

This connection would need to be approved by the local water company via a Developer’s 

Enquiry at the detailed design stage and it is recommended that this is instigated as soon as 

possible.  

It also needs to be confirmed that the local water company have adequate treatment capacity 

available to accept the increased foul flow from the developed site.  
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8 Flood Risk Mitigation 

8.1 Fluvial Flooding 

The anticipated on-site peak flood level for the 1 in 100-year plus 30% climate change event is 

77.552mAOD. It is recommended that ‘Less Vulnerable’ retail/commercial units are set with a 

minimum freeboard of 300mm above the design storm event. 

It is proposed that revised ground levels are used to engineer the flood extent on the site to 

maximise the development footprint of the site while controlling flood risk locally. 

The levels of the large car park area can be used to provide surface storage during an extreme 

flood event in the channel. This area is shown to flood on the baseline model and will be 

effectively recreated. 

Minimum finished floor levels of the units of 77.852mAOD will be provided with an external 

pedestrian access route set to 77.652mAOD. Car park levels will slope to a central lower area at 

77.40mAOD. A flood flow path, emanating upstream of the existing bridge will be facilitated 

linking the channel of Brookside Road and the lower part of the car park using the landscaping 

around the proposed outline planning area. Levels in this area will be set lower than the 

adjacent carriageway to act as the first point of inundation on the site. Flow will pass from this 

area, across the existing site access at a level of 77.40mAOD, to the car park which will then act 

as surface storage. These are shown on the plan in Figure 7 below. 

Figure 7: Proposed Level Strategy 
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Source: MMD 2018 – Car Park area denoted in Yellow 

 

The resultant flood depths, extracted from the site hydraulic model are shown in Figure 8. This 

clearly shows how the flood path will propagate to the car park area via the landscaping and the 

existing site access. 

Figure 8: Proposed Modelled Flood Depths 

 
Source: MMD 2018 

The proposed layout has been developed to integrate these flood mitigation and SuDS 

measures as a key feature of the layout. This is included in Appendix G for reference. 

This layout has been tested within the baseline model to demonstrate the control of flood risk as 

a result of the works. More detailed outputs are included in the separately issued modelling 

report (ref R02_392669). 

The extract from the model included in Figure 9, shows that the flood volume displaced by the 

development is controlled within the flood mitigation areas in the car park area combined with 

the other resilience features along Brookside Road will further help the area to recover from 

flood events that would have previously impacted properties and businesses. Flood depths 

downstream of the site are reduced for the 1 in 100-year+30%CC event 



Mott MacDonald | Proposed Commercial / Retail Development  
Brookside Road, Uttoxeter 

28 

Flood Risk and Runoff Assessment 
 

392669 | R01 | B | 24 October 2018 
P:\Sheffield\392669 - Brookside, Uttoxeter\4.0 MM Documents\R01_B_392669 - FRA.docx 
 

Figure 9: Pre and Post-development flood depth comparison 

 
Source: MM report R02_392669 

Figure 10 below shows the flood depth difference for the post-development scenario for the 

range of modelled return periods. 

The outputs show the increase in flood level in the parking area and the reduction in flood level 

downstream of the site. 
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Figure 10: Flood Depth Difference (m) due to proposed scheme 

 
Source: MML 2018 

8.2 Pluvial Flooding 

As shown in Figure 3 the site is currently at risk of pluvial flooding. 

The development of the site will mitigate this risk by providing positive drainage within the 

boundary of the developed area, rainfall will be intercepted by the new system and collected 

and attenuated before being discharge to the existing watercourse. This will have the effect of 

reducing the uncontrolled runoff entering the watercourse and thus reducing the peak flow and 

flood risk. 
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Calculations demonstrating the proposed provision of attenuation on the site are included in 

Appendix F. 

8.3 Access and Egress 

During extreme events there is a potential that access to the site will be restricted as a result of 

Brookside Road being allowed to flood as part of the flood mitigation strategy. As such a 

secondary access will therefore need to be provided to Town Meadows Way, in order to allow 

pedestrians to egress the site. This will have a minimum level of 77.652mAOD and will therefore 

be located above the 1%AEP + 30% CC peak flood level on the site. 

It is noted that flood depths on the site will be limited to depths of 200mm, which is traversable 

by vehicles and emergency services. 

The integration of this feature is included on the proposed site plan included in Appendix G and 

as shown in Figure 7 

In addition, a Flood Emergency Access Plan will need to be developed and provided to the 

occupants of each unit (similar to a Fire Evacuation Plan) with the sites included on the EA’s 

flood watch list.  

8.4 Overland Flow 

The flood mitigation flow route on the site will be mobilised in reverse to act as an emergency 

flow route from the site drainage to the watercourse during extreme local rainfall events, with the 

landscaped area adjacent to the outline planning area providing additional, temporary surface 

storage. 

8.5 Storm Water Management 

A SuDS based drainage system will be required on this site in order to meet the requirements of 

CIRIA C753, NPPF-TG and water quality guidance. 

An indicative scheme is shown on the drainage masterplan included in Appendix G based on 

design elements provisionally sized in Appendix F. 

In summary, it is recommended that permeable paving and permeable sub-base is used to 

provide, collection, conveyance and attenuation on the site for both the full and outline 

application parts of the site.  

Flow rates from the site will be limited to 76l/s which is 50% of the estimated existing peak 

discharge rate from the pre-development scenario and will therefore provide a significant 

reduction in flow leaving the site 

It should be noted that the time-to-peak of the sustainable site drainage system will be an order 

of magnitude away from the peak river levels in Picknal Brook. The joint-probability assessment 

of the two systems returns probabilities of up to 1 in 900-years for the fluvial 2%AEP and the 

pluvial 20%AEP. In any event, the modelling shows that the site drainage system will be able to 

operate against a channel flood level of 77.52mAOD. 

This approach will ensure that the development drainage system will remain operational during 

an extreme event and therefore not contribute to the fluvial flood extent. 
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8.6 Safe Failure Planning 

If considered early in the development process, mitigation can be built in to the layout to prevent 

overland flows from the site either entering habitable areas or leaving the site in an uncontrolled 

manner with very little cost impact. 

The development of the site levels to provide a route for flood water to enter the site enables 

this to be mobilised in reverse as a safe failure route for the proposed site drainage systems. 

Testing of the storm water management system for the 40% climate change scenario indicates 

acceptable increases in offsite discharge (for the 15-minute storm only) and manageable and 

safe inundation depths on the car park area (up to 40mm). 

8.7 Flood Resilience and Resistance 

The development of the layout should always consider that the buildings on the site are 

potentially at risk from an extreme rainfall event greater than the current design requirements, 

and as such the incorporation of flood resilience and resistance measures is recommended for 

consideration at this stage. 

Relatively simple measures such as raising utility entry points, using first floor or ceiling down 

electrical circuits and sloping landscaping away from properties can be easily and economically 

incorporated into the development of the site. 

The development should also consider the use of flood resistant construction in the building of 

the new units. This would include the use of solid floors, sealed door and window cavities, 

locating IT infrastructure at high level and utility shut-off points. 

More information can be found in the Communities and Local Government publication ' 

Improving the Flood Performance of New Buildings’5. 

                                                   
5 http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf 
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9 Conclusions and Recommendations 

An initial assessment of the data indicates the site to be in all three Flood Zones (1-3), with a 

larger portion in Flood Zone 3 with pluvial inundation occurring on the southern boundary.  

The existing and proposed development share the same ‘Less Vulnerable’ flood risk 

classification and so no Sequential Test is required. 

A detailed hydraulic model incorporating updated local topography, hydrology and LiDAR data 

was developed. This has identified the baseline flood enevlope of the site and has enabled the 

provision of a flood mitigation option that maximise the site commercial development space 

whilst mitigating flood risk within the site boundaries.  

The proposed external level strategy, illustrated in Figure 7, should be implemented on the site 

to protect both the proposed units and provide safe access and egress from the site. This 

provides a minimum finished floor level for the proposed units of 77.852mAOD and a minimum 

pedestrian egress level of 77.652mAOD. 

The mitigation proposals will manage out of channel from Picknal Brook via a controlled flood 

route on the proposed car park area which will accommodate displaced flood water caused by 

the elevation of the proposed units. 

Storm water generated by the development itself will need to be managed to avoid creating a 

flood risk to the development and adjacent sites. 

It is unlikely that infiltration-based systems will be suitable for this site given the anticipated 

ground conditions and the relatively impermeable underlying bedrock. 

It is estimated that the existing developed area will generate a peak runoff of 140l/s and as a 

result the proposed allowable site discharge will be 76l/s or a 45% reduction in the peak runoff 

for all events up to and including the 1%AEP+CC event. 

Based upon the proposed development layout, it is recommended to drain the site into two 

surface water systems, one for the Full Application site and one for the Outline Application area. 

The allowable site discharge will also be split between the two applications and will incorporate 

attenuation methods highlighted in Table 6. 

The proposed layout lends itself to the use of permeable surfacing and sub-base under the 

large car park area. This will provide collection, conveyance and attenuation as well as in-situ 

water quality improvements and to facilitate a shallow outlet from the site. The proposed 

drainage masterplan illustrating this is included in Appendix G. 

Foul drainage from the site should be discharged using a new offsite connection towards the 

adopted assets shown in Brookside Road. This connection would need to be approved by the 

local water company via a Developer’s Enquiry at the detailed design stage and it is 

recommended that this is instigated as soon as possible.  

During peak flood events, access to the site along Brookside Road will be temporarily 

unavailable. A secondary pedestrian access should therefore be provided from the site to Town 

Meadows Way. A Flood Evacuation Plan should be implemented that details a plan of action 

should the watercourse flood from its banks. This would include closing the main site access 

road to traffic, safe evacuation of the car park and the relay of information to customers and 

staff on the development site. 
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Based on the proposed mitigation levels, it would not be necessary to evacuate or close the 

units for the 1%AEP + CC event. Areas of the site remain in Flood Zone 2 however, so internal 

property flooding may still occur for a 0.1% AEP + CC event. 
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A. Topographical Survey 

A.1 Green Hatch drawings ref 15541a_OGL sheet 1 - 3 
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Overland Flood Route

Area identified draining to Picknall Brook = 8635m²

Outfall reference

3

Gy

Gy

Gy

Gy

Gy

GyGy Gy

Gy Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

Gy

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

IC

IC

Elec

Wo

Sv

St

St

StSt

St

St

St

St

St

St

St

St

St

St

Fh

Fh

Gas

Gas

Gas

Post

Post

Post

Post
Post

Post
Post

Post

Post

Post

Post

Post

Post

Post

Post

Post

Post

Post
Post

Post

Post

Post

Lp

Lp

Lp

Lp

Lp

Lp

Lp

Lp

Lp

Lp

Lp

Fl

Fl

Fl

Fl

Fl

Fl

Sp

Sp

Sp

Sp

Tp

Tp

TL

TL

IFL

IFL

IFL

IFL

IFL

THL

THL

THL

THL

THL

THL
THL

THL

THL

THL

THL
THL

THL

THL

THL

THL
THL

THL THL

THL

THL THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THLTHL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

THL

Vp

Vp

Vp

Boll

Boll

Boll

Boll

Boll
Boll

Boll Boll

Boll

Boll

Boll
Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

Boll

IB

IB

Pipe

TC1
78.229

TC2
81.731

TC3
77.728

TC4
77.440

TC30
77.317

TC5
77.624

TC6
77.680

TC7
77.555

TC8
77.465

TC9
77.384

TC10
77.266

TC11
77.029

TC12
76.963

TC31
76.872

TC32
76.625

X1
77.421

81
79.644

83
76.630

333260N

333280N

333300N

333320N

333340N

333360N

333380N

333400N

333420N

333440N

333460N

333480N

333500N

333520N

409460E

409480E

409500E

409520E

409540E

409560E

409580E

409600E

409620E

409640E

409660E

409680E

409700E

409720E

409740E

409760E

409780E

77
.8

9

78
.0

1

77.99

78
.0

8

78
.1

8

78
.3

7

78.42

78
.6

3

78
.9

2
79

.1
9

79.25

79.50
79.82

80.04

79.75

79
.5

3

79
.1

8

78.96

78
.8

1

78
.5

0

78
.2

6

78
.0

7
78

.0
5

77
.9

5

78
.0

1

78.08

78
.1

9

78
.3

4

78
.5

7

78
.9

0

78
.2

4

78.04

77.94

80.01

80.31

80.57

80.75

80.68

80.55

80.47

80.29

80.14

79.96

79.64

79.22

78.6978.81

77.86
78.33

78.97

79.49
79.69

79.72

79.81

79.26

78.84
78.43

77.95

78.74

79.45

79.93

80.32

80.06

79
.8

0

79.95

79.84

80.01

80.28

80.54

80.94
81.24

81
.54

81
.72

81.48

81.25 80.83

80.40

80.09

81
.3

2

81.01

81
.1

0

80.86

80.70

80.70

80.27

80.50

80.71

80.92

80.89

80.68

80.38

80.01

79.57

78.91 78.47

78.14

77
.94

77
.8

5
77

.7
6

77
.5

1
77

.5
9

77
.6

6

77
.7

2

77
.77

77.90

78.12

79.02
79.19

77.86

77.86

78.22
78.64

79.16

77.7577.78

77.64

77.75

77.53

77.72

77.58

77.78

77.77

77.46

77.47

77.59

77.65

77.51

77.42

77.46

77.47
77.6377.96

78.47

77.67 77.55

77.73

77.45

77.49

77.49

77.42

77.46

77.49

77.50

77.51

77.54

77.60
77.64

77.59
77.51

77.73
77.80

77.72

77.60

77.68

77.65 77.45

77.39
77.36

77.32

77.45
77.39

77.36
77.38 77.38

77.30

77.2777.26

77.24

77.27
77.35

77.38

77.51

77.67

77.41

77.43

77.32

77.34

77.40

77.36

77.16

77.05

77.04

76.99

77
.15

77
.04

76.96
76.88

76.84 76.85

76.86

76.90

77.01

76.93

76.87

76.79

76.74

76.67

76.62 76.63

76.71

76.72

76.88
76.79

76.91

76.91

76.97

77.02

77.08

77.09

77.34

77.27

77.36

77.28
77.31

77.35
77.42

77.31
77.24

77.26

77.39

77.30
77.31

77.33

77
.38

77.34

77.08

77.15

77.13

77.11

77.10

77.00

76.94

76.89

76.78

76.84

76.95

77.03

77.07

77.12

77.26

77.42

77.42

77.38

77.29

77.42
77.42

77.47

77.53

77.74

77.52

77.57

77.52

77.33

77
.3

9

77.41

77.38

77.35
77.42 77.51

77.62
77.74

77.43

77.47

77.53
77.51

77.49

77.48
77.4877.51

77.26

77.44

77.45

77.4977.47

77.45

77.71

77.41 77.38

77.41

77.34
77.41

77.41

77.36

77.30

77.40

77.41

77.46

77.48

77.49

77.72

77.38

77.70

77.70 77.34

77.35

77.23

77.34

77.36

77.28

77.27

77.46

77.42

77.74 77.74

77.61

77.6677.75

77.7377.75

77.76

77.84

77.85

77.86

77.67

77.60

77.60

77.58

77.55

77.43

77.50

77.62
77.81

77.72

77.62

77.52

77
.6

4

77
.5

9

77
.4

2

77.43

77
.4

3

77.41

77
.5

4
77

.5
577.61

77.60

77.41

77.68

77.60

77.82

77.74

77
.7

0

77.66

77
.6

3
77

.5
3

77.47

77.54

77.51

77.48

77
.4

9

77
.4

9

77
.6

5

77.42
77.43

77.52

77.54
77.50 77.54

77.49

77.51

77.53

77.39

77.48

77.47

77.44

77.44

77.39

77
.5

8
77

.5
6

77.52 77.40
77.40

77.43

77
.5

8

77.5077.48

77.50

77
.5

5
77

.5
8

77.41

77.32
77.35

77.41

77.42
77.27

77.44 77.42

77.38 77.39

77.44

77.44

77.43

77.48

77.49

77.46

77.46

77.45

77.52

77.49

77.47

77.46

77.35

77.49

77.42

77.49

77.39

77.46

77.49

77.50

77.54

77.65

77.59

77.62

77.59

77.49

77.43

77.42

77.42

77.33

77.40

77.29

77.44

77.38

77.53

77.53

77.50

77.49

77.58

77.40

77.38

77.33

77.40

77.53

77.64

77.45

77.48

77.43

77.43

77.44

77.39
77.43

77.39

77.56

77.54

77.44

77.61
77.54

77.56

77.53

77.53

77.46
77.58

77.40

77.46

77.45

77.45

77.31
77.34

77.04

77.05
76.95

77.00

76.97

76.99

76.99

77.07

77.11

77.03
76.98

77.32

77.19

77.13

77.06

77.10

77.20

77.23

77.23

77.25

77.23

77.17

77.28

77.20

77.16

77.13

77.20

77.23

77.27

77.37

77.29

77.34

77.28

77.18

77.27

77.29

77.30

77.34

77.35

77.32

77.38

77.38

77.46

77.37

77.40

77.51

77.43

77.41

77.4277.42

77.53

77.56

77.41

77.29

77.42

77.45

77.33

77.41

77.47

77.47

77.54
77.51

77.52

77.44

77.37

77.47

77.60 77.59

77.52

77.54

77.48

77.08

77.36

77.52

77.46

77.57

77.46

77.13
77.00

77.07

77.49

77.54

77.06

77.07

77.05

77.04

77.05

77.02

77.52

77.04

77.01

76.98

77.33

77.01

77.05

77.06

77.14

77.27

77.21

77.09

77.08

77.03

77.01

76.98

76.98

76.97

76.99

76.99

77.05

77.01

77.00

76.99

77.06

77.03
77.01

76.99 77.04

77.02

77.20

77.16

77.13

77.17

76.91
76.98

76.82

77.07

77.02

77.02

76.97

76.84

76
.8

4
76

.9
2

77
.0

1

77.10

76.92

76.98

76.82
76.82

76.82

76.79

76.74

76.79 76.79

76.81

76.81

76.93

76.88

76.91

77.03
77.00

76.94

76.92 77.03

77.00

76.98

76.92

76.93

76.99
76.80

76.93

76.91

77.43

76.99

77.42
76.96

77.38

77.07

77.10

77.59

76.82

76.79

77.0976.75

76.99
77.04

76.82

76.95

76.97

76.96

76.99

77.04

76.95 76.88

76.93

77.11

77.10

76.99

76.67

76.72

76.54

76.99

76.98

76.84

77.04

76.87

76.69

76.70

77.04

77.06

77.16

77.07

76.97

77.00

77.09 77.04

77.03

77.09
77.06

77.08

77.17

77.24

77.29

77.31

77.38

77.48

77.31

77.44

77.47

76.97

77.45

77.34
77.61

77.44

77.56

77.37

77.34
77.48

77.28

77.24

77.36

77.26
77.17

77.07

77.17

77.03

76.87

76.95

76.99

76.95

76.96

76.99

76.85

77.00

77.09

77.01

77.11

77.15

77.09

77.14

77.04

77.22

77.07

77.19

77.28

77.20

77.28

77.33

77.20

77.35

77.40

77.32

77.39
77.44

77.44

77.15

77.10

77.41 77.37

77.61

77.46
77.46

77.44 77.42

77.46

77.47
77.45 77.52

77.52

77.06

76.86

77.26

77.25
76.87

76
.8

0

76.84

76.69

76.64
76.68

76.64

76.56

76.61

76.64

76.66

76.77

76.96

76.85

76.60

76.59

76.56
76.58 76.44

76
.55

76.48

77
.2

4

76
.62

76
.80

76
.76

76.82

76.85

76.73

76.68

76.65

76.67

76.63

76.66

77
.9

0

77
.8

0

77
.7

4

77
.6

2

76
.78

76.88

76.83

76
.9

9

76
.7

9

76
.72

76.68

76.58

76.63

76.62

76.63

76.61

77.45

76.79

76.81

77.50

77.50

76.61

76.46

77.44

77.40

76.40

76.21

76.43

76.61

76.85

76.66

76.62

76.75

76.63

76.69

76.96

77.02

77.38

77.13

77.33

76.99

77.28

77.28

77.31

77.39

77.61

77.61

77.46

77.15

77.37

77.44

77.22

77.14

77
.1

9

77.33

77.31

77
.31 77.27

77.30

77.23

77
.2

8

78.61

78.69

79.69

79.73

79.63

79.38

78.5178.50

79.21

78
.68

78.1978
.3

3

78.66

79
.13

79.42

79.64

78.97

78.88

79
.3

7

79.98

79.70

78
.6

7

78.84

78.27

78
.53

77.17

77.14

77.15

77.20 77.35

77.22 77.41

77.56

77
.2

9

77.22

77.34

77.28

78.44

78
.7

4

78.82

78.99

78
.7

2

77.3777.21

77.09

77.18

77.00

77.20

77.22

77.17

77.33

77.31

77.28

77.23

77.08

77.05

77.31

77.24

77.23

77.62

77
.48

77.46

77.38

77
.4

177.48

79.13

78.57

79.05

77.45

77.39

77.32

77
.2

5 77.34

77.45
77.39

77.38
77.63

77.77

78.55

79.44

79
.7

0

78.68

78.50

77.40

77.38

77.25

77.17

77.14

77.28

77.30

77.30

77.33

77.36

77.11

77.20

77.14

77.17

77.11

77.20

76.96

77.03

77.21

77.19

77.20

77.05

77.21

77.12

77.40

77.12

76.93

76.79

76.96

76.96

77.01

77.00

77.01

76.93

76.97

76.98

77.30

77.30

77.29

77.28

77.23

77.19

77.22

77.33

77.37

77.44

77.42

77.36

77.34

77.33

77.33

77.31

77.26

77.22

77.19

77.22

77
.12

77.26

77.26

77.25

77
.2

4

77
.20

77.36

77
.2

8

77
.26

77
.08

77
.10

77
.04

77
.07

77
.00

77
.03

77
.02

77
.0776.92

76.90

76.98

76.86

76.76

76.79

76.88

76.98

76.9977.47

77.58

77.58

77.51

77.57

77.61

77.52

77.56

77.41

77.58

77.57

77.39

77.71

77.55

77.55

77.58
77.63

77.52
77.45

77.21

77.79

77.62

77.69

77.68

77.64

77.77

77.51

77.48

77.48

77.46

77.36

77.07

77.49

77.38

77.39

77.43

77.38

77.38

77.41
77.43

77.16

77.03

77.00

77.37
77.41

77.37

77.50

77.51

77.47

77.57

77.48

77.51

77.32

77.32

77.13

77.05

77.17

77.13

77.13

77.40

77.54

77.03

77.10

77.42
77.34

Wall h
t 0.7m

Wall h
t 1.1m

I\R fence ht 2.1m

Palisade fence ht 1.9m

Pa
lis

ad
e f

en
ce

 h
t 2

.2
m

Heras fence ht 2m
P\R fence ht 1.3m

W
all ht 1.1m

MH

MH

BT

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

CVR

MH

CVR

MH

MH

MHMH

MH

MH

MH

MH

MH

TT

Sign
TT

TT

MH

MH
MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

Cbox

BT

TT

Ta
rm

ac

Ta
rm

ac

Sign

Tarmac

TT

Tarmac

Sign

Sign

Tarmac

Sigm

Ta
rm

ac

CVR
MH

MH

MH

MH

MH

MH

MH

MH

MH

CVR

MH

MH

MH

MH

MH

MH
MH

MH

MH MH

MH

MH

MH

MH

Pillar

Pillar

Pillar

Pillar

Pillar

Step

Step

Step

Fire escape
steps

Ramp

Step

Step

Step

Pillar

Pillar
Pillar

Pillar

D
ra

in
ag

e 
du

ct

Car
canopy

Fire escape
steps

Fire escape
steps

TankTank

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Cobbles

Cobbles

Tarmac

Tarmac

Tarmac

Tarmac

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Grass

Bushes

Bushes

Bushes

Bushes

Armco barrier ht 0.6m

A
rm

co barrier ht 0.6m

C
orrugated

fence ht 3m

Chain link fence ht 2m

Chain link fence ht 2m

Wall ht 0.3m

Chain link fence ht 2m

Chain link fence ht 2m

Chain link fence ht 2m

Chain link fence ht 2m

Chain link fence ht 2m

Chain link fence ht 2m

Chain link fence ht 2m

Pa
lis

ad
e f

en
ce

 h
t 1

.9
m

Re
tai

ni
ng

 w
all

Retaining wall

Palisade fence ht 1.9m

Grass

Bushes

Bushes

Wall fo
undations

Corr
ug

ate
d f

enc
e h

t 3
m

Bushes

Bushes

Bushes

Hera
s f

en
ce 

ht 
2m

Hera
s f

en
ce 

ht 
2m

Tarmac

Tarmac

Tarmac

ConcreteUnderground

tank

Underground

tanks

Tarmac

Tarmac

Tarmac

Wall 
ht 1.9m

Wall ht 2.1m

W
all ht 2.1-1.8m

Concrete

Concrete

Tarmac

Mixed surface

Mixed surface

Graded land

Graded land

Graded land
Graded land

Soil stock
pileSoil stock

pile

Soil stock
pile

Soil stock
pile

Rubble stock
pile

Soil stock
pile

C
ha

in
 li

nk
 fe

nc
e 

ht
 2

m

I\R fence ht 2.1m

Post

Building line located using reflector less m
ethods

Area not to be surveyed.
Basic detail only

Step

W
all ht 2.2m

W
all ht 1.1m

Wall ht 3m

Wall ht 3m

77.45 77.46

77.17

Unable to
access

Tanks

Stone wall ht 0.3m

Stone wall ht 0.3m

Stone wall ht 0.3m

Stone w
all 

ht 0.3m

Stone w
all 

ht 0.3m

Existing gullies assumed to connect

to adopted combined sewer.

Existing gullies assumed to connect

to adopted combined sewer.

Existing gullies assumed to connect

to adopted combined sewer.

Existing gullies assumed to connect

to adopted combined sewer.

1

2

3

Key to symbols

App’dCh’k’dDescriptionDrawnDateRev

Revision

Suit. Code

Drawing Number

Scale at A1

Eng check

Approved

Coordination

Dwg check

Drawn 

Designed

Title

Notes

Reference drawings

Security

Client

Suitability Description

MMD Project Number

Status Stamp

P:\Sheffield\392669 - Brookside, Uttoxeter\5.0 MM Drawings\Drainage\392669-MMD-00-XX-DR-D-0002 - Existing Drainage Routes.dwg Oct 25, 2018 -

8:19AM PRE27448

T

F

W

©

LiDL Uttoxeter

Indicative Surface Water Drainage

Existing Drainage Information

M Smith MCS

M Smith MCS

A Precious AJP

A Precious AJP

---

As Shown

S4

P01

STD

Mott MacDonald House

8-10 Sydenham Road

Croydon

CR0 2EE

United Kingdom

+44 (0)20 8774 2000

+44 (0)20 8681 5706

www.mottmac.com

This document is issued for the party which commissioned it and for specific purposes connected with the captioned project only. It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

Mott MacDonald Limited

Suitable for Stage Approval

392669-MMD-00-XX-DR-D-0002

NOT FOR CONSTRUCTION

P01 20/05/2018 M Smith For Information AJP HL

392669

Hadfield Cawkwell Davidson

Broomgrove Lodge

Sheffield

S10 2LZ

1. Do not scale from this drawing.

2. All levels are in meters above Ordnance Datum (mAOD) unless otherwise specified.

3. All dimensions are in metres unless specified otherwise.

4. Main car park permeable paving to have minimum level of 77.400mAOD and

5. Historic records received from MJ Barrett archive and have not been validated on

site, therefore these should be judged in context.

25m 50m0

1:500

15541a_OGL_REV0 - Site Topographical Survey

1. Working near live carriageway

2. Risk of dust and noise to public

3. Open excavations

Residual Health & Safety Risk Assessment



Mott MacDonald | Proposed Commercial / Retail Development  
Brookside Road, Uttoxeter 

37 

Flood Risk and Runoff Assessment 
 

392669 | R01 | B | 24 October 2018 
P:\Sheffield\392669 - Brookside, Uttoxeter\4.0 MM Documents\R01_B_392669 - FRA.docx 
 

C. Severn Trent Water Sewer Records 
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D. Proposed Site Plan 

D.1 HCD – drawing reference 2017-119 - A-PL-003 
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E. Fluvial Modelling Technical Note 
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Project: Brookside (Uttoxeter) Modelling Update 

Our reference: R02_392669 Your reference:  

Prepared by: Christopher Rhodes Date: 29 March 2018 

Approved by: David Ocio Checked by: Emily Fowler 

Subject: Picknall Brook Model Update 

1 Introduction 

Modelling activities were undertaken in 2014 for the proposed development of land off Brookside Road in 

Uttoxeter (Figure 1). The Environment Agency 1D-2D ISIS-TUFLOW catchment model for the River Dove, 

initially developed by Halcrow in 2011, was updated to reflect the proposed development and assess the 

impact on fluvial flood risk, and develop mitigation measures. There have been changes since then to the 

proposed development and an update in climate change allowances along with a new topographic survey. 

These updates need to be incorporated into the modelling.  

The objectives of the project are to update the model to reflect the changes to the proposed development, 

shown in Figure 1, and to review and amend the proposed mitigation options to ensure there is no increase 

in fluvial flood risk due to the proposed development.  

The proposed development is located to the north of Brookside Road, and is located next to Picknall Brook, 

a tributary of the River Dove. The existing site is at risk of flooding from Picknall Brook and therefore the area 

of developable land is restricted.  

This Technical Note has been prepared for the purposes outlined above. The consultant has followed 

accepted procedures in providing the services but given the residual risk associated with any prediction and 

the variability which can be experienced in flood conditions, the consultant takes no liability for and gives no 

warranty against actual flooding of any property (client’s or third party) or the consequences of flooding in 

relation to the performance of the service.  

 

 

Technical Note 



Mott MacDonald 2 
Uttoxeter Model Update  
 

R02_392669 - 29 March 2018 
 

Figure 1: Site location and proposed development 

 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

1.1 Scope 

The scope outlines the following key deliverables: 

● Develop new 30% climate change scenario 

● Review and update model with new topographic survey 

● Update the post development model with the new proposed development 

● Update the post development with mitigation model with agreed mitigation measures. 

● Stabilise and run the following six design events for the baseline, post-development and post-

development with mitigation options: 

– 1 in 20-year 

– 1 in 100-year 

– 1 in 100-year+20% climate change 

– 1 in 100-year+30% climate change 

– 1 in 1000-year 

– Blockage scenario (bridge PB_446 blocked by 50%) 

2 Methodology 

The climate change allowance for the Picknall Brook has increased from 20% to 30%. The new 30% climate 

change scenario was produced by applying a factor to the 1 in 100-year inflows. There are two inflows to the 

model (Pick 1 and Pick 2). Table 1 show the peak flows for the 100-year return period scenarios. 
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Table 1: Peak flow for the 100-year return period scenarios for Pick 1 

Return Period Peak flow (m3/s) Increase from 100-year (%) 

100 19.3 - 

100+20% CC 23.2 20 

100+30% CC 25.1 30 

 

Table 2: Peak flow for the 100-year return period scenarios for Pick 2 

Return Period Peak Flow Increase from 100-year 

100 2.09 - 

100+20%CC 2.51 20 

100+30%CC 2.72 30 

 

2.1 LiDAR Update 

A new topographic survey was provided for this model update. Figure 2 shows a comparison of the new site 

topographic survey against the zpts (ground levels) in the EA model (derived from LiDAR data, 2008).  

The survey comparison focuses on the proposed development area. It should be noted that the boundaries 

of the new survey are slightly different from the zpts (ground level), therefore only points where both the 

survey and zpts exist have been compared. 

This comparison shows that the difference between the topographic survey and the LiDAR tends to be +/-

10cm. There is a greater difference (+/-0.5m) along the north boundary of the site, along the south-west 

boundary of the site and at the end of Brookside Road. This latter area also exhibits differences of up to 

+1.09/-0.81m. These differences are likely to be a result of changes in level of the spare land and the 

building of a boundary wall.  

The new survey appears consistent with the existing survey and a comparison between the two has not 

raised any major concerns. Therefore, the new survey will be used to overwrite the existing zpts (ground 

levels) in the model, where coverage allows.   
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Figure 2: Topographic survey and LiDAR difference 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

2.2 Finalised models 

The updated baseline model, proposed scheme model and proposed scheme with mitigation model are 

shown in Figure 3. The baseline model includes threshold levels for the existing buildings at the site. The 

proposed scheme model includes a threshold level for the proposed buildings at the site and the existing 

buildings to the east of the site. The proposed scheme with mitigation consists of the proposed scheme 

scenario with a pedestrian access across the car park raised (to 77.6mAOD) and car park levelling to create 

an area to attenuate floodwaters (with levels stepped from 77.4mAOD). This area is connected to the first 

spill point of the river by landscaping of -0.4m around the proposed drive-thru (see Figure 1). In addition, the 

roadside curb on the proposed HGV access road to the south-east of the site is raised to 77.3mAOD. 
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Figure 3: Finalised models with absolute elevations or adjustments to existing elevation values 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 
Labels provided are absolute levels or relative (+/-) levels to the ground surface, as defined by the most recent survey. 
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3 Results 

The following design events were modelled for each of the baseline, post development and post 

development with mitigation scenarios: 1 in 20-year, 1 in 100-year, 1 in 100-year with 20% climate change 

allowance, 1 in 100-year with 30% climate change allowance, 1 in 1000 year and a bridge blockage 

scenario. This blockage scenario assumed the 50% blockage of bridge PB_446 under the 1 in 100-year with 

30% allowance for climate change scenario.  

In the main body of this technical note the 20-year and 100-year with 30% climate change results are 

presented and considered in detail. Results for the other model scenarios are presented in Appendix A. 

3.1 Baseline 

The modelled flood outlines indicate that the proposed development site is at low risk from flooding during 

the 1 in 20-year flood event (Figure 4). During the 1 in 100-year and 1 in 100-year with climate change 

allowances flood events, the area at risk from flooding increases along the southern boundary, with one 

building particularly at risk.  

The blocked scenario and 1000-year event shows a sizable increase in area at risk with the modelled flood 

extending further northwards from the south west corner so that it connects to flood water coming from the 

central southern flooded area (Appendix A).  

Figure 4: Baseline model flood extents 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

3.2 Post development 

The modelled flood outlines indicate the proposed development site (without mitigation) shows a significant 

increase in flood extent for the 1 in 100-year + 30% climate change scenario, as discussed below. 

In the 1 in 20-year flood event the modelled floodwater does not encroach on the site, therefore the post 

development scenario modelled flood extent and depth show no change from the baseline.  

The risk from flooding during the 1 in 100-year event with 30% climate change allowance for the post 

development scenario is significantly greater across the west half of the site (see Figure 4). Under the 

baseline scenario the large building to the south of the site limits the modelled flood extent across the west 
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half of the site. Its absence in the proposed development scenario allows modelled flood water of up to 0.3m 

(in places) to extend across the full length of the west of the site and to the east of the proposed drive-thru.  

Figure 5: Proposed development model flood extents

 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

3.3 Post development with mitigation 

When including mitigation there is an increase in the risk of flooding across the south of the site during the 1 

in 20-year event. This is a result of the landscaping around the proposed drive-thru. 

 

For the 1 in 100-year with a 30% allowance for climate change post development with mitigation scenario, 

the modelled flood extent is limited to the lowered car park area, with depths of approximately 0.11-0.2m and 

the pedestrian access walkway is not shown to be at risk from flooding. Additionally, the mitigation has 

decreased the modelled flood depths (and flood extend to a small degree) in the region to the east of the 

proposed drive-thru.  
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Figure 6: Post development with mitigation model flood extents 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

 

3.4 1 in 100-year with 30% climate change allowance comparison 

Figure 7 shows the difference in modelled flood depth between the proposed scheme with mitigation and the 

baseline scenario for the 1 in 100-year with 30% climate change allowance return period. The largest 

increase in flood depth (up to 0.51m) is located where the landscaping has taken place (around the 

proposed drive-thru) and the car park levelling (up to 0.2m difference). There are noticeable decreases in 

water level located to the south of the main car park. These are likely to be a result of the car park levelling 

resulting in different ground levels and consequently different modelled flood depths. 
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Figure 7: Difference in flood depth between the Proposed Scheme with Mitigation and the Baseline 
for the 1 in 100-year with 30% climate change scenario

 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

3.5 Post development model results off site 

In line with the National Planning Policy Framework (NPPF), the proposed development should not cause an 

increase in flood risk off site. Figure 8 shows a comparison of the pre-development flood outlines to with the 

post-development flood outlines. The proposed development with mitigation alters the extent of flooding on 

site; however, there is no increase in the risk from flooding off site for the 1 in 100-year with 30% climate 

change allowance. A comparison of flood depth at seven locations off-site show no increase in flood risk 

(Table 3). A small decrease (1cm and 5cm) in flood depth was recorded at locations 2 and 3.  
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Figure 8: 1 in 100-year + 30% climate change flood outline comparison 

 
Contains Ordnance Survey data Crown copyright and database right © 2018 

 

Table 3: Flood depths at locations 1 to 7 for 1 in 100-year + 30% climate change scenario 

Location Baseline (m) Post-scheme 
with mitigation 

(m) 

Difference (m) 

1 0.12 0.12 0.00 

2 0.05 0.03 -0.01 

3 0.06 0.01 -0.05 

4 0.03 0.03 0.00 

5 0.18 0.18 0.00 

6 0.25 0.25 0.00 

7 0.10 0.10 0.00 

 

4 Conclusions 

The existing Uttoxeter 1D-2D ISIS-TUFLOW model was updated with a new 30% climate change scenario 

and updated topographic survey. An updated baseline model was run with a further two model 

configurations, post development and post development with mitigation, for six scenarios.  



Mott MacDonald 11 
Uttoxeter Model Update  
 

R02_392669 - 29 March 2018 
 

For the 100-year with 30% climate change allowance, the baseline model shows a risk of flooding of up to 

0.2m to the south of the site with flow being restricted by the presence of a large building. The proposed 

development updated the existing building location and threshold levels. This configuration shows extensive 

risk from flooding of up to 0.2m across the western half of the site, primarily due to the absence of buildings 

blocking the flow paths. A series of landscaping and car park levelling was used to create a post-

development with mitigation configuration.  

The modelled flood extent for this was restricted to the car park area in the south-west of the site (mostly 

0.2m deep) and did not increase flood depths to the north-east of the proposed drive-thru nor flooding offsite. 
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A. Appendix A: Flood depth figures for all return periods 

A.1 Baseline 
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A.2 Proposed scheme 
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A.3 Proposed scheme with mitigation 

 

Note: The detailed car park levelling has not been included in these figures but is shown in Figure 3. 
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA 77.650 0.950 Open Manhole 600 S1.000 76.700 350

S1 77.720 0.525 Open Manhole 600 S2.000 77.195 225

S2 77.720 0.704 Open Manhole 600 S2.001 77.016 225 S2.000 77.016 225

S3 77.720 0.926 Open Manhole 600 S2.002 76.794 225 S2.001 76.794 225

S4 77.400 0.800 Open Manhole 600 S1.001 76.600 350 S1.000 76.600 350

S2.002 76.732 225 7

S5 77.400 1.147 Open Manhole 600 S1.002 76.253 350 S1.001 76.253 350

S6 77.650 0.825 Open Manhole 600 S3.000 76.825 225

S7 77.525 0.994 Open Manhole 600 S3.001 76.531 225 S3.000 76.531 225

S8 77.070 1.070 Open Manhole 600 S1.003 76.000 350 S1.002 76.008 350 8

S3.001 76.125 225

S 77.470 1.561 Open Manhole 0 OUTFALL S1.003 75.909 350
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Upstream Manhole

©1982-2018 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 350 SA 77.650 76.700 0.600 Open Manhole 600

S2.000 o 225 S1 77.720 77.195 0.300 Open Manhole 600
S2.001 o 225 S2 77.720 77.016 0.479 Open Manhole 600
S2.002 o 225 S3 77.720 76.794 0.701 Open Manhole 600

S1.001 o 350 S4 77.400 76.600 0.450 Open Manhole 600
S1.002 o 350 S5 77.400 76.253 0.797 Open Manhole 600

S3.000 o 225 S6 77.650 76.825 0.600 Open Manhole 600
S3.001 o 225 S7 77.525 76.531 0.769 Open Manhole 600

S1.003 o 350 S8 77.070 76.000 0.720 Open Manhole 600

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 3.002 30.0 S4 77.400 76.600 0.450 Open Manhole 600

S2.000 26.837 149.9 S2 77.720 77.016 0.479 Open Manhole 600
S2.001 33.360 150.0 S3 77.720 76.794 0.701 Open Manhole 600
S2.002 9.263 150.0 S4 77.400 76.732 0.443 Open Manhole 600

S1.001 52.082 150.1 S5 77.400 76.253 0.797 Open Manhole 600
S1.002 37.909 154.7 S8 77.070 76.008 0.712 Open Manhole 600

S3.000 6.676 22.7 S7 77.525 76.531 0.769 Open Manhole 600
S3.001 6.676 16.4 S8 77.070 76.125 0.720 Open Manhole 600

S1.003 13.680 150.3 S 77.470 75.909 1.211 Open Manhole 0
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 100 0.786 0.786 0.786
2.000 User  - 100 0.095 0.095 0.095
2.001  -  - 100 0.000 0.000 0.000
2.002 User  - 100 0.033 0.033 0.033
1.001 User  - 100 0.312 0.312 0.312
1.002 User  - 100 0.042 0.042 0.042
3.000 User  - 100 0.175 0.175 0.175
3.001  -  - 100 0.000 0.000 0.000
1.003  -  - 100 0.000 0.000 0.000

Total Total Total
1.443 1.443 1.443

Surcharged Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.003 S 77.470 75.909 75.750 0 0

Datum (m) 0.000 Offset (mins) 0

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

1 1.561 24 1.561 47 1.561 70 1.561 93 1.561 116 1.561 139 1.561
2 1.561 25 1.561 48 1.561 71 1.561 94 1.561 117 1.561 140 1.561
3 1.561 26 1.561 49 1.561 72 1.561 95 1.561 118 1.561 141 1.561
4 1.561 27 1.561 50 1.561 73 1.561 96 1.561 119 1.561 142 1.561
5 1.561 28 1.561 51 1.561 74 1.561 97 1.561 120 1.561 143 1.561
6 1.561 29 1.561 52 1.561 75 1.561 98 1.561 121 1.561 144 1.561
7 1.561 30 1.561 53 1.561 76 1.561 99 1.561 122 1.561 145 1.561
8 1.561 31 1.561 54 1.561 77 1.561 100 1.561 123 1.561 146 1.561
9 1.561 32 1.561 55 1.561 78 1.561 101 1.561 124 1.561 147 1.561
10 1.561 33 1.561 56 1.561 79 1.561 102 1.561 125 1.561 148 1.561
11 1.561 34 1.561 57 1.561 80 1.561 103 1.561 126 1.561 149 1.561
12 1.561 35 1.561 58 1.561 81 1.561 104 1.561 127 1.561 150 1.561
13 1.561 36 1.561 59 1.561 82 1.561 105 1.561 128 1.561 151 1.561
14 1.561 37 1.561 60 1.561 83 1.561 106 1.561 129 1.561 152 1.561
15 1.561 38 1.561 61 1.561 84 1.561 107 1.561 130 1.561 153 1.561
16 1.561 39 1.561 62 1.561 85 1.561 108 1.561 131 1.561 154 1.561
17 1.561 40 1.561 63 1.561 86 1.561 109 1.561 132 1.561 155 1.561
18 1.561 41 1.561 64 1.561 87 1.561 110 1.561 133 1.561 156 1.561
19 1.561 42 1.561 65 1.561 88 1.561 111 1.561 134 1.561 157 1.561
20 1.561 43 1.561 66 1.561 89 1.561 112 1.561 135 1.561 158 1.561
21 1.561 44 1.561 67 1.561 90 1.561 113 1.561 136 1.561 159 1.561
22 1.561 45 1.561 68 1.561 91 1.561 114 1.561 137 1.561 160 1.561
23 1.561 46 1.561 69 1.561 92 1.561 115 1.561 138 1.561 161 1.561
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

162 1.561 211 1.561 260 1.561 309 1.561 358 1.561 407 1.561 456 1.561
163 1.561 212 1.561 261 1.561 310 1.561 359 1.561 408 1.561 457 1.561
164 1.561 213 1.561 262 1.561 311 1.561 360 1.561 409 1.561 458 1.561
165 1.561 214 1.561 263 1.561 312 1.561 361 1.561 410 1.561 459 1.561
166 1.561 215 1.561 264 1.561 313 1.561 362 1.561 411 1.561 460 1.561
167 1.561 216 1.561 265 1.561 314 1.561 363 1.561 412 1.561 461 1.561
168 1.561 217 1.561 266 1.561 315 1.561 364 1.561 413 1.561 462 1.561
169 1.561 218 1.561 267 1.561 316 1.561 365 1.561 414 1.561 463 1.561
170 1.561 219 1.561 268 1.561 317 1.561 366 1.561 415 1.561 464 1.561
171 1.561 220 1.561 269 1.561 318 1.561 367 1.561 416 1.561 465 1.561
172 1.561 221 1.561 270 1.561 319 1.561 368 1.561 417 1.561 466 1.561
173 1.561 222 1.561 271 1.561 320 1.561 369 1.561 418 1.561 467 1.561
174 1.561 223 1.561 272 1.561 321 1.561 370 1.561 419 1.561 468 1.561
175 1.561 224 1.561 273 1.561 322 1.561 371 1.561 420 1.561 469 1.561
176 1.561 225 1.561 274 1.561 323 1.561 372 1.561 421 1.561 470 1.561
177 1.561 226 1.561 275 1.561 324 1.561 373 1.561 422 1.561 471 1.561
178 1.561 227 1.561 276 1.561 325 1.561 374 1.561 423 1.561 472 1.561
179 1.561 228 1.561 277 1.561 326 1.561 375 1.561 424 1.561 473 1.561
180 1.561 229 1.561 278 1.561 327 1.561 376 1.561 425 1.561 474 1.561
181 1.561 230 1.561 279 1.561 328 1.561 377 1.561 426 1.561 475 1.561
182 1.561 231 1.561 280 1.561 329 1.561 378 1.561 427 1.561 476 1.561
183 1.561 232 1.561 281 1.561 330 1.561 379 1.561 428 1.561 477 1.561
184 1.561 233 1.561 282 1.561 331 1.561 380 1.561 429 1.561 478 1.561
185 1.561 234 1.561 283 1.561 332 1.561 381 1.561 430 1.561 479 1.561
186 1.561 235 1.561 284 1.561 333 1.561 382 1.561 431 1.561 480 1.561
187 1.561 236 1.561 285 1.561 334 1.561 383 1.561 432 1.561 481 1.561
188 1.561 237 1.561 286 1.561 335 1.561 384 1.561 433 1.561 482 1.561
189 1.561 238 1.561 287 1.561 336 1.561 385 1.561 434 1.561 483 1.561
190 1.561 239 1.561 288 1.561 337 1.561 386 1.561 435 1.561 484 1.561
191 1.561 240 1.561 289 1.561 338 1.561 387 1.561 436 1.561 485 1.561
192 1.561 241 1.561 290 1.561 339 1.561 388 1.561 437 1.561 486 1.561
193 1.561 242 1.561 291 1.561 340 1.561 389 1.561 438 1.561 487 1.561
194 1.561 243 1.561 292 1.561 341 1.561 390 1.561 439 1.561 488 1.561
195 1.561 244 1.561 293 1.561 342 1.561 391 1.561 440 1.561 489 1.561
196 1.561 245 1.561 294 1.561 343 1.561 392 1.561 441 1.561 490 1.561
197 1.561 246 1.561 295 1.561 344 1.561 393 1.561 442 1.561 491 1.561
198 1.561 247 1.561 296 1.561 345 1.561 394 1.561 443 1.561 492 1.561
199 1.561 248 1.561 297 1.561 346 1.561 395 1.561 444 1.561 493 1.561
200 1.561 249 1.561 298 1.561 347 1.561 396 1.561 445 1.561 494 1.561
201 1.561 250 1.561 299 1.561 348 1.561 397 1.561 446 1.561 495 1.561
202 1.561 251 1.561 300 1.561 349 1.561 398 1.561 447 1.561 496 1.561
203 1.561 252 1.561 301 1.561 350 1.561 399 1.561 448 1.561 497 1.561
204 1.561 253 1.561 302 1.561 351 1.561 400 1.561 449 1.561 498 1.561
205 1.561 254 1.561 303 1.561 352 1.561 401 1.561 450 1.561 499 1.561
206 1.561 255 1.561 304 1.561 353 1.561 402 1.561 451 1.561 500 1.561
207 1.561 256 1.561 305 1.561 354 1.561 403 1.561 452 1.561 501 1.561
208 1.561 257 1.561 306 1.561 355 1.561 404 1.561 453 1.561 502 1.561
209 1.561 258 1.561 307 1.561 356 1.561 405 1.561 454 1.561 503 1.561
210 1.561 259 1.561 308 1.561 357 1.561 406 1.561 455 1.561 504 1.561
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

505 1.561 554 1.561 603 1.561 652 1.561 701 1.561 750 1.561 799 1.561
506 1.561 555 1.561 604 1.561 653 1.561 702 1.561 751 1.561 800 1.561
507 1.561 556 1.561 605 1.561 654 1.561 703 1.561 752 1.561 801 1.561
508 1.561 557 1.561 606 1.561 655 1.561 704 1.561 753 1.561 802 1.561
509 1.561 558 1.561 607 1.561 656 1.561 705 1.561 754 1.561 803 1.561
510 1.561 559 1.561 608 1.561 657 1.561 706 1.561 755 1.561 804 1.561
511 1.561 560 1.561 609 1.561 658 1.561 707 1.561 756 1.561 805 1.561
512 1.561 561 1.561 610 1.561 659 1.561 708 1.561 757 1.561 806 1.561
513 1.561 562 1.561 611 1.561 660 1.561 709 1.561 758 1.561 807 1.561
514 1.561 563 1.561 612 1.561 661 1.561 710 1.561 759 1.561 808 1.561
515 1.561 564 1.561 613 1.561 662 1.561 711 1.561 760 1.561 809 1.561
516 1.561 565 1.561 614 1.561 663 1.561 712 1.561 761 1.561 810 1.561
517 1.561 566 1.561 615 1.561 664 1.561 713 1.561 762 1.561 811 1.561
518 1.561 567 1.561 616 1.561 665 1.561 714 1.561 763 1.561 812 1.561
519 1.561 568 1.561 617 1.561 666 1.561 715 1.561 764 1.561 813 1.561
520 1.561 569 1.561 618 1.561 667 1.561 716 1.561 765 1.561 814 1.561
521 1.561 570 1.561 619 1.561 668 1.561 717 1.561 766 1.561 815 1.561
522 1.561 571 1.561 620 1.561 669 1.561 718 1.561 767 1.561 816 1.561
523 1.561 572 1.561 621 1.561 670 1.561 719 1.561 768 1.561 817 1.561
524 1.561 573 1.561 622 1.561 671 1.561 720 1.561 769 1.561 818 1.561
525 1.561 574 1.561 623 1.561 672 1.561 721 1.561 770 1.561 819 1.561
526 1.561 575 1.561 624 1.561 673 1.561 722 1.561 771 1.561 820 1.561
527 1.561 576 1.561 625 1.561 674 1.561 723 1.561 772 1.561 821 1.561
528 1.561 577 1.561 626 1.561 675 1.561 724 1.561 773 1.561 822 1.561
529 1.561 578 1.561 627 1.561 676 1.561 725 1.561 774 1.561 823 1.561
530 1.561 579 1.561 628 1.561 677 1.561 726 1.561 775 1.561 824 1.561
531 1.561 580 1.561 629 1.561 678 1.561 727 1.561 776 1.561 825 1.561
532 1.561 581 1.561 630 1.561 679 1.561 728 1.561 777 1.561 826 1.561
533 1.561 582 1.561 631 1.561 680 1.561 729 1.561 778 1.561 827 1.561
534 1.561 583 1.561 632 1.561 681 1.561 730 1.561 779 1.561 828 1.561
535 1.561 584 1.561 633 1.561 682 1.561 731 1.561 780 1.561 829 1.561
536 1.561 585 1.561 634 1.561 683 1.561 732 1.561 781 1.561 830 1.561
537 1.561 586 1.561 635 1.561 684 1.561 733 1.561 782 1.561 831 1.561
538 1.561 587 1.561 636 1.561 685 1.561 734 1.561 783 1.561 832 1.561
539 1.561 588 1.561 637 1.561 686 1.561 735 1.561 784 1.561 833 1.561
540 1.561 589 1.561 638 1.561 687 1.561 736 1.561 785 1.561 834 1.561
541 1.561 590 1.561 639 1.561 688 1.561 737 1.561 786 1.561 835 1.561
542 1.561 591 1.561 640 1.561 689 1.561 738 1.561 787 1.561 836 1.561
543 1.561 592 1.561 641 1.561 690 1.561 739 1.561 788 1.561 837 1.561
544 1.561 593 1.561 642 1.561 691 1.561 740 1.561 789 1.561 838 1.561
545 1.561 594 1.561 643 1.561 692 1.561 741 1.561 790 1.561 839 1.561
546 1.561 595 1.561 644 1.561 693 1.561 742 1.561 791 1.561 840 1.561
547 1.561 596 1.561 645 1.561 694 1.561 743 1.561 792 1.561 841 1.561
548 1.561 597 1.561 646 1.561 695 1.561 744 1.561 793 1.561 842 1.561
549 1.561 598 1.561 647 1.561 696 1.561 745 1.561 794 1.561 843 1.561
550 1.561 599 1.561 648 1.561 697 1.561 746 1.561 795 1.561 844 1.561
551 1.561 600 1.561 649 1.561 698 1.561 747 1.561 796 1.561 845 1.561
552 1.561 601 1.561 650 1.561 699 1.561 748 1.561 797 1.561 846 1.561
553 1.561 602 1.561 651 1.561 700 1.561 749 1.561 798 1.561 847 1.561
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Surcharged Outfall Details for Storm
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

848 1.561 897 1.561 946 1.561 995 1.561 1044 1.561 1093 1.561 1142 1.561
849 1.561 898 1.561 947 1.561 996 1.561 1045 1.561 1094 1.561 1143 1.561
850 1.561 899 1.561 948 1.561 997 1.561 1046 1.561 1095 1.561 1144 1.561
851 1.561 900 1.561 949 1.561 998 1.561 1047 1.561 1096 1.561 1145 1.561
852 1.561 901 1.561 950 1.561 999 1.561 1048 1.561 1097 1.561 1146 1.561
853 1.561 902 1.561 951 1.561 1000 1.561 1049 1.561 1098 1.561 1147 1.561
854 1.561 903 1.561 952 1.561 1001 1.561 1050 1.561 1099 1.561 1148 1.561
855 1.561 904 1.561 953 1.561 1002 1.561 1051 1.561 1100 1.561 1149 1.561
856 1.561 905 1.561 954 1.561 1003 1.561 1052 1.561 1101 1.561 1150 1.561
857 1.561 906 1.561 955 1.561 1004 1.561 1053 1.561 1102 1.561 1151 1.561
858 1.561 907 1.561 956 1.561 1005 1.561 1054 1.561 1103 1.561 1152 1.561
859 1.561 908 1.561 957 1.561 1006 1.561 1055 1.561 1104 1.561 1153 1.561
860 1.561 909 1.561 958 1.561 1007 1.561 1056 1.561 1105 1.561 1154 1.561
861 1.561 910 1.561 959 1.561 1008 1.561 1057 1.561 1106 1.561 1155 1.561
862 1.561 911 1.561 960 1.561 1009 1.561 1058 1.561 1107 1.561 1156 1.561
863 1.561 912 1.561 961 1.561 1010 1.561 1059 1.561 1108 1.561 1157 1.561
864 1.561 913 1.561 962 1.561 1011 1.561 1060 1.561 1109 1.561 1158 1.561
865 1.561 914 1.561 963 1.561 1012 1.561 1061 1.561 1110 1.561 1159 1.561
866 1.561 915 1.561 964 1.561 1013 1.561 1062 1.561 1111 1.561 1160 1.561
867 1.561 916 1.561 965 1.561 1014 1.561 1063 1.561 1112 1.561 1161 1.561
868 1.561 917 1.561 966 1.561 1015 1.561 1064 1.561 1113 1.561 1162 1.561
869 1.561 918 1.561 967 1.561 1016 1.561 1065 1.561 1114 1.561 1163 1.561
870 1.561 919 1.561 968 1.561 1017 1.561 1066 1.561 1115 1.561 1164 1.561
871 1.561 920 1.561 969 1.561 1018 1.561 1067 1.561 1116 1.561 1165 1.561
872 1.561 921 1.561 970 1.561 1019 1.561 1068 1.561 1117 1.561 1166 1.561
873 1.561 922 1.561 971 1.561 1020 1.561 1069 1.561 1118 1.561 1167 1.561
874 1.561 923 1.561 972 1.561 1021 1.561 1070 1.561 1119 1.561 1168 1.561
875 1.561 924 1.561 973 1.561 1022 1.561 1071 1.561 1120 1.561 1169 1.561
876 1.561 925 1.561 974 1.561 1023 1.561 1072 1.561 1121 1.561 1170 1.561
877 1.561 926 1.561 975 1.561 1024 1.561 1073 1.561 1122 1.561 1171 1.561
878 1.561 927 1.561 976 1.561 1025 1.561 1074 1.561 1123 1.561 1172 1.561
879 1.561 928 1.561 977 1.561 1026 1.561 1075 1.561 1124 1.561 1173 1.561
880 1.561 929 1.561 978 1.561 1027 1.561 1076 1.561 1125 1.561 1174 1.561
881 1.561 930 1.561 979 1.561 1028 1.561 1077 1.561 1126 1.561 1175 1.561
882 1.561 931 1.561 980 1.561 1029 1.561 1078 1.561 1127 1.561 1176 1.561
883 1.561 932 1.561 981 1.561 1030 1.561 1079 1.561 1128 1.561 1177 1.561
884 1.561 933 1.561 982 1.561 1031 1.561 1080 1.561 1129 1.561 1178 1.561
885 1.561 934 1.561 983 1.561 1032 1.561 1081 1.561 1130 1.561 1179 1.561
886 1.561 935 1.561 984 1.561 1033 1.561 1082 1.561 1131 1.561 1180 1.561
887 1.561 936 1.561 985 1.561 1034 1.561 1083 1.561 1132 1.561 1181 1.561
888 1.561 937 1.561 986 1.561 1035 1.561 1084 1.561 1133 1.561 1182 1.561
889 1.561 938 1.561 987 1.561 1036 1.561 1085 1.561 1134 1.561 1183 1.561
890 1.561 939 1.561 988 1.561 1037 1.561 1086 1.561 1135 1.561 1184 1.561
891 1.561 940 1.561 989 1.561 1038 1.561 1087 1.561 1136 1.561 1185 1.561
892 1.561 941 1.561 990 1.561 1039 1.561 1088 1.561 1137 1.561 1186 1.561
893 1.561 942 1.561 991 1.561 1040 1.561 1089 1.561 1138 1.561 1187 1.561
894 1.561 943 1.561 992 1.561 1041 1.561 1090 1.561 1139 1.561 1188 1.561
895 1.561 944 1.561 993 1.561 1042 1.561 1091 1.561 1140 1.561 1189 1.561
896 1.561 945 1.561 994 1.561 1043 1.561 1092 1.561 1141 1.561 1190 1.561
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Surcharged Outfall Details for Storm
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

1191 1.561 1227 1.561 1263 1.561 1299 1.561 1335 1.561 1371 1.561 1407 1.561
1192 1.561 1228 1.561 1264 1.561 1300 1.561 1336 1.561 1372 1.561 1408 1.561
1193 1.561 1229 1.561 1265 1.561 1301 1.561 1337 1.561 1373 1.561 1409 1.561
1194 1.561 1230 1.561 1266 1.561 1302 1.561 1338 1.561 1374 1.561 1410 1.561
1195 1.561 1231 1.561 1267 1.561 1303 1.561 1339 1.561 1375 1.561 1411 1.561
1196 1.561 1232 1.561 1268 1.561 1304 1.561 1340 1.561 1376 1.561 1412 1.561
1197 1.561 1233 1.561 1269 1.561 1305 1.561 1341 1.561 1377 1.561 1413 1.561
1198 1.561 1234 1.561 1270 1.561 1306 1.561 1342 1.561 1378 1.561 1414 1.561
1199 1.561 1235 1.561 1271 1.561 1307 1.561 1343 1.561 1379 1.561 1415 1.561
1200 1.561 1236 1.561 1272 1.561 1308 1.561 1344 1.561 1380 1.561 1416 1.561
1201 1.561 1237 1.561 1273 1.561 1309 1.561 1345 1.561 1381 1.561 1417 1.561
1202 1.561 1238 1.561 1274 1.561 1310 1.561 1346 1.561 1382 1.561 1418 1.561
1203 1.561 1239 1.561 1275 1.561 1311 1.561 1347 1.561 1383 1.561 1419 1.561
1204 1.561 1240 1.561 1276 1.561 1312 1.561 1348 1.561 1384 1.561 1420 1.561
1205 1.561 1241 1.561 1277 1.561 1313 1.561 1349 1.561 1385 1.561 1421 1.561
1206 1.561 1242 1.561 1278 1.561 1314 1.561 1350 1.561 1386 1.561 1422 1.561
1207 1.561 1243 1.561 1279 1.561 1315 1.561 1351 1.561 1387 1.561 1423 1.561
1208 1.561 1244 1.561 1280 1.561 1316 1.561 1352 1.561 1388 1.561 1424 1.561
1209 1.561 1245 1.561 1281 1.561 1317 1.561 1353 1.561 1389 1.561 1425 1.561
1210 1.561 1246 1.561 1282 1.561 1318 1.561 1354 1.561 1390 1.561 1426 1.561
1211 1.561 1247 1.561 1283 1.561 1319 1.561 1355 1.561 1391 1.561 1427 1.561
1212 1.561 1248 1.561 1284 1.561 1320 1.561 1356 1.561 1392 1.561 1428 1.561
1213 1.561 1249 1.561 1285 1.561 1321 1.561 1357 1.561 1393 1.561 1429 1.561
1214 1.561 1250 1.561 1286 1.561 1322 1.561 1358 1.561 1394 1.561 1430 1.561
1215 1.561 1251 1.561 1287 1.561 1323 1.561 1359 1.561 1395 1.561 1431 1.561
1216 1.561 1252 1.561 1288 1.561 1324 1.561 1360 1.561 1396 1.561 1432 1.561
1217 1.561 1253 1.561 1289 1.561 1325 1.561 1361 1.561 1397 1.561 1433 1.561
1218 1.561 1254 1.561 1290 1.561 1326 1.561 1362 1.561 1398 1.561 1434 1.561
1219 1.561 1255 1.561 1291 1.561 1327 1.561 1363 1.561 1399 1.561 1435 1.561
1220 1.561 1256 1.561 1292 1.561 1328 1.561 1364 1.561 1400 1.561 1436 1.561
1221 1.561 1257 1.561 1293 1.561 1329 1.561 1365 1.561 1401 1.561 1437 1.561
1222 1.561 1258 1.561 1294 1.561 1330 1.561 1366 1.561 1402 1.561 1438 1.561
1223 1.561 1259 1.561 1295 1.561 1331 1.561 1367 1.561 1403 1.561 1439 1.561
1224 1.561 1260 1.561 1296 1.561 1332 1.561 1368 1.561 1404 1.561 1440 1.561
1225 1.561 1261 1.561 1297 1.561 1333 1.561 1369 1.561 1405 1.561
1226 1.561 1262 1.561 1298 1.561 1334 1.561 1370 1.561 1406 1.561

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
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Synthetic Rainfall Details

©1982-2018 Innovyze

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.359
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Online Controls for Storm
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Crown Vortex Valve® Manhole: S4, DS/PN: S1.001, Volume (m³): 0.8

Design Head (m) 0.800 Vortex Valve® Type R3 SW Only Invert Level (m) 76.600
Design Flow (l/s) 50.0 Diameter (mm) 228

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 7.9 1.200 61.4 3.000 97.1 7.000 148.3
0.200 19.9 1.400 66.3 3.500 104.9 7.500 153.5
0.300 30.1 1.600 70.9 4.000 112.1 8.000 158.6
0.400 35.5 1.800 75.2 4.500 118.9 8.500 163.4
0.500 39.6 2.000 79.3 5.000 125.4 9.000 168.2
0.600 43.4 2.200 83.2 5.500 131.5 9.500 172.8
0.800 50.1 2.400 86.9 6.000 137.3
1.000 56.1 2.600 90.4 6.500 142.9

Hydro-Brake® Optimum Manhole: S7, DS/PN: S3.001, Volume (m³): 0.5

Unit Reference MD-SHE-0203-2100-1000-2100
Design Head (m) 1.000

Design Flow (l/s) 21.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 203

Invert Level (m) 76.531
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 21.0 Kick-Flo® 0.724 18.0
Flush-Flo™ 0.345 21.0 Mean Flow over Head Range - 17.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 7.0 1.200 22.9 3.000 35.5 7.000 53.6
0.200 19.3 1.400 24.7 3.500 38.3 7.500 55.4
0.300 20.9 1.600 26.3 4.000 40.8 8.000 57.1
0.400 20.9 1.800 27.8 4.500 43.2 8.500 58.8
0.500 20.6 2.000 29.2 5.000 45.5 9.000 60.5
0.600 19.9 2.200 30.6 5.500 47.6 9.500 62.1
0.800 18.9 2.400 31.9 6.000 49.7
1.000 21.0 2.600 33.2 6.500 51.7
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Storage Structures for Storm
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Porous Car Park Manhole: SA, DS/PN: S1.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 57.5
Membrane Percolation (mm/hr) 1000 Length (m) 90.0

Max Percolation (l/s) 1437.5 Slope (1:X) 300.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.050 Membrane Depth (mm) 0

Porous Car Park Manhole: S6, DS/PN: S3.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 29.0
Membrane Percolation (mm/hr) 1000 Length (m) 25.0

Max Percolation (l/s) 201.4 Slope (1:X) 300.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.220 Cap Volume Depth (m) 0.300
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2018 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.359

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 5, 10, 30, 100, 101
Climate Change (%) 30, 30, 30, 30, 30, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

S1.000 SA 120 Winter 101 +40% 1/15 Summer
S2.000 S1 60 Winter 101 +40% 100/15 Summer
S2.001 S2 15 Winter 101 +40% 5/60 Summer
S2.002 S3 15 Winter 101 +40% 1/15 Summer
S1.001 S4 120 Winter 101 +40% 1/15 Summer 100/60 Winter
S1.002 S5 15 Winter 101 +40%
S3.000 S6 60 Winter 101 +40% 30/30 Summer
S3.001 S7 60 Winter 101 +40% 30/30 Summer
S1.003 S8 15 Winter 101 +40%

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 SA 77.425 0.375 0.000 0.47 50.7 FLOOD RISK
S2.000 S1 77.503 0.083 0.000 0.48 18.9 FLOOD RISK
S2.001 S2 77.472 0.231 0.000 0.38 15.0 FLOOD RISK
S2.002 S3 77.444 0.425 0.000 0.83 28.9 FLOOD RISK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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S1.001 S4 77.418 0.468 18.065 0.40 50.7 FLOOD 7
S1.002 S5 76.451 -0.152 0.000 0.60 72.7 OK
S3.000 S6 77.349 0.299 0.000 0.30 22.8 SURCHARGED
S3.001 S7 77.521 0.765 0.000 0.23 20.4 FLOOD RISK
S1.003 S8 76.259 -0.091 0.000 0.88 91.0 OK

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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G. Indicative Surface Water Drainage 

Masterplan 

G.1 MML drawing ref 392669-MMD-00-XX-DR-D-0001 
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Shelter

Shelter

Standard Parking Spaces 2.5x5.0
156 no. spaces

12 no. spaces

12 no. spaces

180 no. spaces

245 m²
1325 m²

2125 m²

2208 m²

555 m²

Total Site Area Red (Approximate) 13,673 m²

1618 m²

MHSW5

CL: 77.600

IL: 76.600

MHSW1

CL: 77.720

IL: 77.195

MHSW2

CL: 77.720

IL: 77.016

MHSW3

CL: 77.610

IL: 76.794

MHSW6

CL: 77.400

IL: 76.253

MHSW8

CL: 77.070

IL: 76.000

MHSW7

CL: 77.450

IL: 76.825

MHSW4

CL: 77.600

IL: 77.050

Building roof drainage to be taken to

north eastern corner of building via

guttering and discharged to below

ground network.

High capacity linear channel to

provide rainwater down pipe

connection to permeable paving.

Permeable paving used in parking

bays with permeable sub-base used

throughout. Pavement construction

depth to be 350mm in center and

600mm at walkways and store front,

with level formation.

Perforated pipe laid for a minimum

of 2.5m along base of permeable

paving construction

Perforated pipe laid for a minimum

of 2.5m along base of permeable

paving construction

RWP's to connect to below ground

SW sewer via swept blind

connection

Type 4 manhole constructed at head

of run to provide rodding access.

Diameter to be minimum 225.

Permeable Pavement:

Total construction depth: 440mm

Permeable sub-base depth: 160mm

Surfacing: block paving

Vortex Flow Control

H: 1.00m

Q: 21l/s

Vortex Flow Control

H: 0.80m

Q: 50l/s

Linear channel laid at edge of

service area. Channel to be Polypipe

Permachannel or similar approved

and provide water treatment to

surface run-off.

New drainage outfall to be

constructed into existing brook to be

fitted with flap valve - to be agreed

with EA/LLFA

Roof drainage connection to

permeable paving to be designed at

later design stage

Perforated pipe laid for a minimum

of 2.5m along base of permeable

paving construction

1

3

2

Sub-

Station

Footpaths to be laid to fall towards

permeable paving

Access road drainage to be

connected to drive thru permeable

sub-base

STW MH6202

CL: 77.35

IL: 74.85

MHFW1

CL: 77.600

IL: 76.71

MHFW2

CL: 77.600

IL: 76.68

MHFW3

CL: 77.600

IL: 76.60

MHFW4

CL: 77.600

IL: 76.32

MHFW5

CL: 77.600

IL: 76.25

MHFW7

CL: 77.600

IL: 76.30

MHFW6

CL: 77.400

IL: 76.63

MHFW8

CL: 77.600

IL: 76.15

MHFW9

CL: 77.35

IL: 75.70

Foul connection for the outline

application site shown indicatively
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NOT FOR CONSTRUCTION

P01 20/03/2018 M Smith For Information AJP HL

P02 22/10/2018 AJP Discharge details updated AJP BAP

392669

Hadfield Cawkwell Davidson

Broomgrove Lodge

Sheffield

S10 2LZ

1. Do not scale from this drawing.

2. All levels are in meters above Ordnance Datum (mAOD) unless otherwise specified.

3. All dimensions are in metres unless specified otherwise.

4. Main car park permeable paving to have minimum level of 77.400mAOD and

maximum level of 77.650mAOD. Sub-base base to be laid at constant formation

level of 77.050mAOD throughout with constant surfacing build up, permeable

sub-base thickness to be increased to account for difference.

5. Permeable paving systems to be lined with welded impermeable tanking

membrane, with suitable specification for use in on-site ground conditions.#

6. Foul drainage system to discharge via gravity to adopted assets, subject to S106

agreement with Severn Trent Water.

7. Adopted drainage assets taken from STW sewer records and shown here

indicatively only.

25m 50m0

1:500

15541a_OGL_REV0 - Site Topographical Survey

A-PL-003 - Proposed Site Plan

A-PL-010 - Proposed Site Sections

1. Working near live carriageway

2. Risk of dust and noise to public

3. Open excavations

Residual Health & Safety Risk Assessment
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Flood Risk and Runoff Assessment 
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