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12. HYDROLOGY, DRAINAGE AND FLOOD RISK 
 
12.1 Introduction 
 

A review of the chapter has been carried out in line with the new description of development 
which comprises an increase in housing numbers.  

 
This increase in housing has been accommodated by increasing density whilst retaining the 
same development footprint as the previous submission. As all hydrological calculations refer 
to the development footprint it is confirmed that the previous technical assessments and 
associated environmental impacts remain unchanged.  

 
However, there has been an update to national policy since the production of this original 
chapter, the details of which are provided in the relevant section.  

 
All other sections of this chapter remain as per the original submission in the 
acknowledgement that the increase in housing is contained within the same development 
footprint, thereby unaltering any calculations on area, catchment and volumes.  

 
12.1.1 The Broadnook Garden Suburb proposal north of Birstall is described in Chapter 3 of 

the Environmental Statement (ES). 
 
12.1.2 This chapter, prepared by Brookbanks Consulting, presents information related to 

groundwater (hydrogeology), surface water (hydrology) and flood risk as part of the 
Environmental Impact Assessment (EIA).  Potential environmental impacts 
associated with issues assessed in this chapter interact with other parts of the EIA – 
for example ecology and nature conservation (Chapter ?).  This Chapter should also 
be read in conjunction with the site-specific Flood Risk Assessment (FRA). 

 
12.1.3 A baseline position for hydrology and hydrogeology has been established from a 

variety of sources and receptors of potential environmental effects associated with 
surface and sub-surface hydrology from the proposed development identified. 

 
12.1.4 The assessment includes mitigation measures and evaluates residual effects.  It 

covers both construction and operational phases of the garden suburb proposals. 
 
12.2 Assessment Methodology 
 
12.2.1 The ES Scoping Report (see Appendix ?) defined a study area for the assessment. 
 
12.2.2 The red-line application boundary includes land both sides of the A6.  The 

Broadnook Framework Plan and Parameter Plans define the disposition of land uses 
and primary infrastructure.  (See Chapter ?) 

 
12.2.3 Whilst the red-line application area includes land and new uses west and east of the 

A6 built development is confined to the west within the north-west quadrant formed 
by the A6 and A46 primary roads. 

 
12.2.4 The application site and parameter plans confirm that very significant areas (some 

43% of the overall Framework Plan Area) are given over to multi-purpose “green 
infrastructure” which is a key element of the proposed garden suburb character. 
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12.2.5 This chapter has been prepared to support the planning application for the proposed 

development as shown on the Broadnook Framework Plan and associated Parameter 
Plans. 

 
12.2.6 The site-specific Flood Risk Assessment (FRA) which informs the EIA has been 

prepared in accordance with the National Planning Policy Framework and associated 
Technical Guidance.  It includes details of the existing drainage of the site and 
presents a framework surface water drainage scheme to accommodate the new 
development.                                                        

 
12.2.7 A desk-based study involving a review of available information has been 

complemented by site visits and consultation and dialogue with stakeholders – 
including statutory bodies and interested parties; 

 

• Environment Agency (in respect of ground water and 
environment) 

• Severn Trent Water (foul water issues) 

• Leicestershire County Council (lead flood authority) 

• Charnwood Borough Council (potential Adopting Body and planning 
authority) 

 
12.2.8 A detailed topographical survey has been completed to identify ground levels and 

features within the assessment boundary. 
 
12.2.9 Geological and hydrogeological information for the site has been sourced from the 

site ground conditions appraisal and associated Envirocheck report, British 
Geological Society and Environmental statutory registers. 

 
12.2.10 The format of this chapter follows a conventional study pattern – by setting out an 

appraisal of baseline conditions followed by a description of the proposed 
development and the identification of potential environmental effects due to the 
proposed development.  The significance of each potential effect is considered and 
any mitigation and/or enhancement measures identified.  If any additional 
investigation or assessment is necessary or desirable this is also identified. 

 
12.2.11 Methods of assessment follow current guidance and recommendations as set out in 

statutory documents and recognised publications. 
 
12.2.12 The potential effects and magnitude of effects on each receptor have been assessed 

using the criteria in Tables 1 and 2 below (informed by the baseline assessment), 
stakeholder consultation and professional experience/judgement. 

 
12.2.13 In order to assess the impact significance of the proposed development on identified 

receptors, the characteristics of each identified impact at the construction and 
operational stages have been considered in accordance with; 

 
i. the sensitivity of the receiving environment 

ii. direction   –  positive, negative or neutral impact 
iii. extent    - amount or level of impact 
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iv. magnitude  - extent (area in hectares, linear metres) 
v. duration  - in time or related to species life-cycles 

vi. reversibility  - permanent or temporary impact 
vii. timing and frequency - e.g. related to breeding seasons 

viii. cumulative impacts  - from combined sources 
 
12.2.14 Therefore the significance of effects has been determined from the importance of the 

receptor, the magnitude of the impact and, where appropriate, the likelihood of the 
effect occurring using the effect significance matrices below; 

 
Table 12.1:  Magnitude of Effect 

 
Magnitude Criteria 

 

Major (of substantial) Loss of Attribute 
 

Moderate Losses on integrity or partial loss of attribute 
 

Minor (or slight) Minor impact / minor loss of attribute 
 

Negligible Insignificant loss of attribute that does not affect use of 
integrity 

 

 
Table 12.2: Significance of Effect 
 

Magnitude Importance 
 

 Very High High Medium Low 
 

Major (or substantial) Severe Major Moderate Minor 

Moderate Major Moderate Minor Not 
Signi
fican
t 

Minor (or slight) Minor/Moderate Minor Not 
Sign
ifica
nt 

Not 
Signi
fican
t 

Negligible Not Significant Not 
Signif
icant 

Not 
Sign
ifica
nt 

Not 
Signi
fican
t 

 
12.2.15 If required, mitigation measures have been developed for each identified impact 

informed by best practice and professional judgement.  The magnitude of effects 
following the application of any identified mitigation measures is the residual 
impact.  This is then assessed with reference to the extent, magnitude and duration of 
the effect and performance against established environmental quality standards – 
with reference to Tables 1 and 2 above. 
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12.3 Planning Context 
 

National Context 
 
12.3.1. Where relevant, the assessment takes into account a wide range of legislative and 

guidance documents that govern the protection of water resources in the UK. 
 
12.3.2 These include; 

 

• National Planning Policy Framework (NPPF) (2012), Updated in 2018 

• The Flood and Water Management Act (2010) 

• Water Resources Act (1991) 

• Water Framework Directive (2000) 

• Water Act (2003) 

• Environment Act 1995 (as amended) 

• Land Drainage Act 1991 (amended 1994) 

• UK Water Supply Regulations 2001 

• The EC Groundwater Directive 80/68/EC and Groundwater Regulations 
1998 

• Groundwater Protection Policy and Practice (Environment Agency) 2006 
 
12.3.3 Non-statutory guidance material includes a range of CIRIA reports; 
 

• B104 Design of Flood Storage Reservoirs (1993) 
 

• C142 Control of Pollution from Highway Drainage Discharges (1994) 
 

• C156 Infiltration Drainage – Manual of Good Practice (1996) 
 

• C522 Sustainable Urban Drainage Systems  
Design Manual for England and Wales (2000) 
 

• C532 Control of Water Pollution from Construction Sites – A Guide to Good 
Practice (2001) 

 

• C609 Sustainable Drainage Systems – Hydraulic Structural and Water 
Quality Advice (2004) 

 

• C753 The SUDS Manual (2015) 
 

 
12.3.4 The National Planning Policy Framework (NPPF) (“The Framework”) was 

published in March 2012 and updated in July 2018 replaces previous Planning Policy 
Guidance and Statements.  NPPF is supported by Technical Guidance. The 
Framework recognises the challenge of climate change and flooding.  It advises; 

 
“Inappropriate development in areas at risk of flooding should be avoided by directing 
development away from areas of highest risk, but where development is necessary, making it 
safe without increasing flood risk elsewhere.  Local Plans should be supported by Strategic 
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Flood Risk Assessment…  Local Plans should apply a sequential, risk-based approach to the 
location of development to avoid where possible flood risk to people and property and manage 
any residual risk, taking account of the impacts of climate change, by; 

 

• applying the Sequential Test 

• safeguarding land from development that is required for current and future flood 
management 

• using opportunities offered by new development to reduce the causes and impacts of 
flooding 

 
The aim of the Sequential Test is to steer new development to areas with the lowest probability 
of flooding *…  The Strategic Flood Risk Assessment will provide the basis for applying this 
test. 

 
*  The Framework and its Technical Guidance categorises “flood zones” into three levels of risk: 

Flood Zone Annual Probability of Flooding 

Zone 1:           Low Probability <0.1% 

Zone 2:           Medium Probability 0.1 – 1.0% 

Zone 3a/3b:   High Probability > 1.0% 

When determining planning applications, local planning authorities should ensure flood risk 
is not increased elsewhere and only consider development appropriate in areas at risk of 
flooding where informed by a site-specific flood risk assessment following the Sequential 
Test… 

 
For individual developments on sites allocated in development plans through the Sequential 
Test,  applicants need not apply the Sequential Test…” 

(NPPF paras 100 – 103) 
 

12.3.5 Government’s policies and guidance on conserving and enhancing the natural 
environment are also included in the NPPF.   In preparing proposals for 
development the interaction between drainage, the water environment and nett 
potential for gain in green infrastructure and biodiversity is an important 
consideration. 

 
12.3.6 In reviewing its Borough of Charnwood Local Plan 1991 – 2006 (adopted 2004), the 

Borough Council has followed the recommended plan-making methodology.  As 
part of its evidence base for the new Local Plan Core Strategy 2011 – 2028 the 
Council commissioned ENTEC to undertake a Strategic Flood Risk Assessment 
(SFRA) of the Borough in 2008.  This Study assessed flood risk issues across the 
Borough and examined a number of potential locations for development including a 
large area (significantly greater than the proposed application site) described as 
“North of Birstall”. 

 
12.3.7 The 2008 SFRA confirms that an area of land drains northwards to the Rothley Brook.  

The Brook is associated with some flooding problems identified downstream at 
Rothley before joining the River Soar.  An un-named watercourse passes through 
Broadnook Spinney.  The area east of the A6 drains eastwards directly to the River 
Soar.  The Rothley Brook and River Soar are classified as Main Rivers.  Detailed 
hydraulic models have been produced and maintained for the Environment Agency 
for both watercourses to supplement the Flood Map. 
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12.3.8 The 2008 SFRA confirmed that an important issue is the use of SUDS (sustainable 
urban drainage techniques) and storage options to prevent any increase in flood risk 
in the downstream areas of existing development adjacent to watercourses. 

 
12.3.9 The 2008 SFRA confirms that the Broadnook development proposals and associated 

new infrastructure are wholly within Flood Zone 1 (the preferred location for new 
development being of the lowest flood probability) and entirely outside the extreme 
flood plain of the River Soar.  The main requirement therefore is the management of 
surface water run-off through appropriate SUDS and by ensuring that secondary 
flooding sources are adequately addressed at the planning, design and construction 
stages.  The 2008 SFRA concludes in respect of North of Birstall; 

 
 “In terms of flood risk this site can be considered suitable to be moved forward for 

development, due to its location in Flood Zone 1 with no access constraint” 
 
12.3.10 The 2008 SFRA informed the definition of the Borough Council’s preferred planning 

strategy for Charnwood set out in its Core Strategy document for a plan period to 
2028. 

 
12.3.11 The Core Strategy was submitted to the Secretary of State in December 2013 and an 

Examination commenced in early 2014.  Temporarily suspended to enable housing 
requirements to be clarified, the Examination was resumed in late 2014.  To ensure an 
updated evidence base the Borough Council commissioned JBA Consulting to 
undertake a “Charnwood Strategic Flood Risk Assessment Update” – the final 
document is dated June 2014.  In this document flood risk is assessed for all strategic 
development options and in detail for the preferred strategy including North of 
Birstall.  It includes guidance for the requirements for a site-specific Flood Risk 
Assessment for these sites. 

 
12.2.12 The 2014 SFRA re-emphasises that the preference when allocating land is, wherever 

possible, to place all new development on land in Flood Zone 1 – land assessed as 
having a less than 1 in 1000 annual probability of flooding in any year (<0.1%). 

 
12.3.13 An extended area “North of Birstall” is examined.  The application proposals are 

confirmed as wholly within Flood Zone 1, the only strategic priority in the 
Charnwood Core Strategy to have that status. 

 
12.3.14 The Framework and its associated Planning Practice Guidance (March 2014) provide 

“Flood Risk Vulnerability” classifications and ‘compatible’ Flood Zones.  Residential 
and educational development is classified as “more vulnerable” but is recommended 
to lie outside any land with a predicted (that is high probability) 1 in 100 year flood 
(Zone 3a/3b).  In this case all land is within Flood Zone 1 (low probability) – outside 
the 1 in 1000 year events (0.1%).  The site is therefore fully appropriate for all 
proposed uses. 

 
12.3.15 The Broadnook proposal therefore in principle meets the primary recommendations 

of the SFRA.  The SFRA requirements are to; 
 

• protect flood plains from inappropriate development; 

• ensure no increase in flood risk; 

• where possible provide flood risk betterment;   
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• ensure development is safe; 

• ensure the natural watercourse system which provides drainage of land is not 
adversely affected; 

• provide a minimum 8m width access strip to watercourses for maintenance 
and introduce appropriate landscape for open space and biodiversity benefits; 

• deliver surface water drainage by site-relevant sustainable drainage 
techniques 

 
12.3.16 Relevant baseline mapping from the Charnwood 2008 and 2014 SFRAs is included at 

Appendix ? 
 
12.3.17 Considerations include; 
 

• floodplain • hazard 

• climate change • surface water 

• depth • groundwater 

• velocity • watercourses 
 
12.3.18 For the water environment the Charnwood Local Plan Core Strategy sets out its 

priorities; 
 
 “We expect developments to incorporate sustainable drainage systems that, as a minimum, 

maintain a Greenfield run-off rate and protect and enhance water quality in accordance with 
the Water Framework Directive.  Where possible sustainable drainage systems should help 
reduce the risk of flooding in the area and benefit biodiversity” 

 
12.3.19 Policy CS16 of the Strategy - “Sustainable Construction and Energy” - formalises the 

position; 
 
 “We will adapt to and mitigate against the effects of climate change by encouraging 

sustainable design and construction and the provision of renewable energy, where it does not 
make development unviable.  We will do this by; 

 

• Encouraging residential development to meet the equivalent of Code for Sustainable 
Homes Level 5 for water efficiency (80 litres/person/day); 

 

• Encouraging non-residential development in excess of 1,000m2 gross floorspace to 
achieve the equivalent of BREEAM 3 credits for water consumption as a minimum; 
 

• Directing development to locations within the Borough at the lowest risk from 
flooding, applying the Sequential Test… 
 

• Supporting developments which take opportunities to reduce flood risk elsewhere;  
and 
 

• Requiring developments to manage surface water run-off with no nett increase in the 
rate of surface water run-off for Greenfield sites…” 
 

12.3.20 The interaction of water resources landscape and biodiversity is again reinforced in 
the Borough Council’s supplementary planning documents.  For example its 



Chapter 12                                        Broadnook – Environmental Statement Addendum Page 8 

 

“Leading in Design” SPD encourages reduced water and energy use and 
emphasises; 

 
 “Features of wildlife and ecological value, such as existing key habitats, important species, 

buffer areas, wildlife corridors (greenways) and other landscape features of major importance 
should be retained and sensitively incorporated into developments.  Site and setting analysis 
should be used to identify such features.  Major developments and other proposals, where it is 
appropriate, should enhance the ecological quality and functioning of the site and 
surrounding ecological network by restoring and connecting existing wildlife habitats and 
creating new ones” 

 
12.3.21 There is support too for the use of sustainable drainage in order to reduce water 

pollution and flood risk – by controlling rainwater at source, the use of infiltration 
and filter drains (where ground conditions facilitate this), swales and basin ponds 
and wetlands, prior to discharge to a natural watercourse. 

 
12.3.22 The masterplanning exercise for the Broadnook Garden Suburb has taken account of 

these considerations. 
 
12.4 Scoping of the Environmental Impact Assessment 
 
12.4.1 On behalf of the joint applicants a request for a formal Scoping Opinion was 

submitted to the Borough Council in February 2014 in accordance with Regulation 13 
of the Town and Country Planning (Environmental Impact Assessment) (England 
and Wales) Regulations 2011. 

 
12.4.2 The Scoping Report identified that key issues are flood risk, management of surface 

water run-off through appropriate sustainable drainage and a surface water strategy. 
 
12.4.3 The Scope for Drainage and Flood Risk, in summary, is; 
 

1. To review available data from Environment Agency, Leicestershire County 
Council, Charnwood Borough Council and Severn Trent Water 

 
2. To define any current sources of flood risk at the site and surrounding area and 

any flood risk issues/constraints arising from the development proposals 
 
3. To prepare and discuss a surface water drainage strategy for the development 

proposals, identifying necessary mitigation and opportunities for betterment 
 
4. To identify practical sustainable drainage proposals accounting for ground 

conditions 
 
12.4.4 Environment Agency responded to the Borough Council’s consultation on the 

Scoping Report in a letter dated 3 April 2014 which is included in Appendix X.  The 
Borough Council confirmed that the contents of the Scoping Report were considered 
appropriate in April 2014. 

 
12.4.5 This chapter of the Broadnook Environmental Statement has been prepared therefore 

in accordance with the scope set out in the February 2014 Scoping Report and takes 
account of the comments made by Environment Agency in its April 2014 letter. 
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12.5 Baseline Conditions 
 
 Existing Land Use 
 
12.5.1 The application site consists of approximately ? hectares of greenfield land 

predominantly used for intensive arable agriculture with a number of hedgerows, 
trees, copses and spinneys visible in the wider landscape.  A small number of 
disparate buildings are sited at the eastern edge of the A6/A46 north-west quadrant, 
alongside the A6. 

 
12.5.2 These comprise an extended former farmhouse and traditional out buildings – 

known as Wanlip Hill Farm, a modern residence, two functional utilitarian 
commercial buildings and an external display area for garden buildings with 
associated office. 

 
 Site Topography 
 
12.5.3 The assessment site includes relatively higher ground and covers the northern half a 

localised plateau (85m-80m AOD) including part of the western (80m-65m AOD), 
northern (80m-60m AOD) and eastern slopes (75m-65m AOD).  The topography 
(shown on Plan X) falls in three directions – towards the Great Central Railway to the 
west, towards Rothley Brook to the north and to the River Soar to the north-east 
(which is generally at the relatively lower level range of 57m-53m AOD). 

 
 Site Soils, Geology and Hydrogeology 
 
12.5.4 A desk study supported by fieldwork has been carried out by Geo Environmental 

Group (GEG) and used to complete Infiltration Testing (Appendix ? and ?). These 
exercises note that the British Geological Survey Geological Sheet for this area 
indicates bedrock of Edwalton Mudstone with overlying superficial deposits of 
diamicton. 

 
12.5.5 Consultation with Environment Agency confirms that the majority of the site is 

underlain by a non-aquifer of negligible leaching potential with small parcels of 
minor-aquifer formation with high leaching potential in areas east of the A6 (these 
eastern areas are not proposed for built development). 

 
12.5.6 Non-aquifers are formations of negligible permeability, usually regarded as 

containing insignificant quantities of groundwater. 
 
12.5.7 The infiltration tests undertaken by GEG conclude that infiltration of water to 

ground in the area west of A6 is insufficient as a means of surface water drainage. 
 
12.5.8 The Environment Agency Maps show that there are no Source Protection Zones 

within the site or adjacent (i.e. within 1km) of the site boundaries. 
 
 Baseline Hydrology 
 
12.5.9 The Department for Communities and Local Government (DCLG) published 

Planning Practice Guidance in March 2014, a web based resource containing 
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information similar to that contained in the Planning Policy Statement Practice 
Guide.  The online Planning Practice Guidance provides direction on flood risk 
issues in development and planning. 

 
12.5.10 The “Flood Risk and Coastal Change” Planning Practice Guidance advises on how 

the plan-making and application processes should take account of the risks 
associated with flooding.  The following table defines the level of flood risk; 

 
Table 12.3 Flood Zones from Planning Practice Guidance: Flood Risk and Coastal Change 
 

Flood Zone Flood Zone  
Classification 
 

Description 

Flood Zone 1 Low 
Probability 

This zone comprises land assessed as having a less than 
1 in 1000 annual probability of river or sea 
flooding in any one year (<0.1%) 

 

Flood Zone 2 Medium 
Probability 

This zone comprises land assessed as having between a 
1 in 100 and 1 in 1000 annual probability of river 
flooding (1%-0.1%) or between a 1 in 200 and 1 in 
1000 annual probability of sea flooding (0.5%-
0.1%) in any year 

 

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 

 

Flood Zone 3b Functional 
Floodplain 

The zone comprises land where water has to flow or be 
stored in times of flood 

 

 
12.5.11 All development sites located within Flood Zones 2 or 3 and/or are over 1 hectare in 

size must be accompanied by a site-specific Flood Risk Assessment (FRA) 
undertaken as part of the planning application process. 

 
12.5.12 As part of its obligations under the Water Resources Act 1991 the Environment 

Agency (EA) has carried out surveys of its existing flood defences and has published 
a series of nationwide Flood Hazard and Flood Risk Maps based upon information 
from historic flood events and basic hydraulic modelling.  More recently EA has 
published the Flood Map on its website – based on improved hydraulic modelling 
and detailed local data.  The Flood Map indicates areas which may be affected by a 1 
in 100 year fluvial flood or a 1 in 200 year tidal/coastal flood i.e. Zone 3. 

 
12.5.13 The Flood Map for the North of Birstall area confirms that the proposed 

development is entirely within Flood Zone 1 (low probability) – which is defined as 
land having a less than 1 in 1000 annual probability of river flooding.   The extent of 
the indicative floodplain beyond the application site is shown within the Flood Risk 
Assessment. 
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12.5.14 The Flood Risk Assessment which accompanies the application also finds that the 
land lies in an area that has a Low Probability of flooding from other sources such as 
ground water, sewers and artificial water bodies. 

 
12.5.15 There are three watercourses in the vicinity of the site – the River Soar and Rothley 

Brook have Main River status and there is an unnamed watercourse in Broadnook 
Spinney. 

 
12.6 Existing Drainage 
 

Surface Water Drainage 
 
12.6.1 The site is currently an undeveloped greenfield site and therefore with a natural 

drainage regime.  The site is presently not serviced by a positive storm water 
drainage network.  Surface water run-off over the site is conveyed overland in line 
with the natural topography and at a greenfield run-off rate and volume.  The 
conveyance of water is therefore in both an easterly/north easterly direction towards 
the River Soar and in a northerly direction towards Rothley Brook. 

 
12.6.2 The River Soar is a significant tributary of the River Trent.  From its source, south-

east of Hinckley the river follows a northerly course towards its confluence with the 
River Trent near Ratcliffe on Soar, south-west of Nottingham. 

 
12.6.3 Rothley Brook is an important tributary of the River Soar and is also classified by 

Environment Agency as Main River.  This brook is associated with some flooding 
issues identified downstream at Rothley and flood defence infrastructure exists along 
a length of the brook to the north of the application site.  As the Charnwood Strategic 
Flood Risk Assessment anticipates, an important issue in devising a sustainable 
drainage system for the application proposals is to examine the prospect for 
betterment in the drainage regime associated with Rothley Brook. 

 
Water Quality 

 
12.6.4 The Environment Agency monitors 40,000km of rivers across England.  In 2009 EA 

adopted the EU Water Framework Directive (WFD) classification of water quality – it 
is based on a range of measures and results are based strongly on the poorest 
indicator.  For surface waters there are two separate classifications – chemical and 
ecological – and for a water body to be in overall good status both elements must be 
at least good. 

 
12.6.5 Ecological classification includes concentrations of specific pollutants, hydro 

morphological quality, as well as the condition of biological elements.  Ecological 
status is determined on a scale of high, good, moderate, poor or bad.   

 
12.6.6 Chemical status is assessed by compliance with environmental standards for 

chemicals that are listed in the Environmental Quality Standards Directive 
2008/105/EC and include hazardous substances and a range of pollutants.  Chemical 
status is recorded as good or fail and is determined by the worst scoring chemical. 

 
12.6.7 To improve the quality of water bodies the Framework Directive promotes a new 

approach to water management through river basin planning.  It seeks to improve 
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the ecological health of inland and coastal waters and certainly to prevent any 
further deterioration.  A target is for all inland and coastal waters to achieve “good” 
status by the end of 2015. 

 
12.6.8 Each reach of the rivers is monitored and given a river quality grade, based on the 

chemical quality of the water.  The rivers are then graded from A to E with A 
representing a river with very good water quality and E denoting very poor water 
quality. 

 
12.6.9 Current information supplied by Environment Agency identifies the reach of the 

River Soar to the east of the application site as “Moderate” in terms of ecological 
quality and at the time of the assessment the chemical quality was not required.  EA 
also identifies Rothley Brook (tributary of the River Soar and a “Main River”) to be 
“Good” with regard to ecological quality and at the time of the assessment chemical 
quality was also not required. 

 
Foul Water Drainage 

 
12.6.10 Severn Trent Water (STW) has advised on the location and capacity of their network 

at and in the vicinity of the application site.  Foul sewers operated by STW transfer 
flows from a large area in north Leicester to the Wanlip Works.  A network of foul 
sewers are present within the area of Wanlip and Birstall to the south of the 
Broadnook proposal and at Rothley to the north. 

 
12.6.11 To the west of the A6 a 1800mm trunk foul sewer runs west to east connecting to the 

Wanlip Works.  The sewer is very deep – some 27 metres below the surface. 
 
12.6.12 To the south east of the A6/A46 Junction a further deep 2400mm trunk foul sewer 

runs from the greater Birstall area. 
 
12.6.13 To the east of the A6 a 450mm rising main runs north to south connecting into the 

1800mm pipeline. 
 
12.6.14 Discussion with Severn Trent Water has identified a suitable point of connection for 

foul drainage at the Wanlip Works situated on the eastern boundary of the overall 
application site. 

 
12.7 Assessment of Effects 
 
12.7.1 This section summarises potential effects of the proposed development during the 

construction phase and the operational phase.  These effects are assessed in relation 
to identified development ‘receptors’ and their importance and scale.  They include 
River Soar, Rothley Brook, Broadnook Spinney watercourse, ponds, ditches, site 
workers, existing and development residents and visitors.  Consideration is then 
given to the implementation of mitigation and enhancement measures. 

 
Construction Effects 

 
Alteration of the Drainage Regime 
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12.7.2 The Construction Phase will involve operations which could give rise to impacts on 
surface water quality.  For example; 

 
- earthworks, ground modelling and excavations 
 
- handling and storage of materials, stockpiling, spillage 
 
- site preparation and working, temporary infrastructure and accesses, 

movement and operation of construction plant and vehicles 
 
- installation of services and utilities 
 
- formation of foundations and construction of buildings 
 
- setting out of open spaces, parks, landscaping and public realm 

 
12.7.3 These construction activities can result in; 
 

- physical contamination via dust, sediments and muds 
 
- impacts on surface water quality in surrounding receptors 
 
- changes in ground level and excavations creating new pollutant pathways 
 
- compaction of soil and changes in localised run-off 

 
and include; 

 
concrete and cement products – production may be on site or brought in.  Waste 
water may be generated. 

 
oils and fuels – there is potential for spillage or leakage from construction machinery 
or traffic which could have a large impact on any nearby watercourses and 
groundwater 

 
suspended solids – CIRIA guidance note C532 “Control of Water Pollution from 
Construction Sites” suggests the most common instances of water pollution arise 
from suspended solids, the source of which can include; 

 
- plant and wheel washing 
- build up of mud and dust on site roads 
- exposed ground or stock piles 
- excavations and foundations 
- incidental drainage from site activities or pumping of polluted surface water 
 

12.7.4 Seasonal weather and rainfall events can also adversely affect watercourses and the 
drainage regime. 

 
12.7.5 It is judged that an increase in storm water runoff could occur from the site to the 

nearby watercourses. The sensitivity of the watercourses is considered to be high and 
the magnitude of change, prior to mitigation, is predicted to be high due to increased 
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run-off which could affect the volumetric capacity of the watercourses. Therefore 
there is likely to be a direct, short term major adverse significance prior to the 
implementation of mitigation measures. 

 
Potential Contamination of Water Resources 

 
12.7.6 A major construction project can include the use of paints, solvents, cleaning agents 

and some chemicals – all with degrees of toxicity.  Any spillage has potential for 
adverse impact.  Hydrocarbons can enter a watercourse and lead to the build-up of a 
film on the surface water reducing oxygen content with a potential effect on the 
aquatic ecosystem. 

 
12.7.7 Direct or indirect use of plant and machinery will at times involve removal of topsoil.  

Surface water run-off could erode this or the exposed ground and transport sediment 
to watercourses.  Run-off flows and volumes can increase and sediments and/or 
contaminated water transported to nearby watercourses. 

 
12.7.8 Construction activities can for short periods affect the rate of infiltration.  Ground can 

be compacted and silts from eroded subsoils could reach groundwater, surface water 
and watercourses. 

 
12.7.9 The sensitivity of the nearby watercourses which could be affected is considered to 

be moderate and the magnitude of change prior to mitigation is considered to be 
moderate. Therefore there is likely to be a short term moderate adverse significance 
prior to the implementation of mitigation.  

 
Earthworks 

 
12.7.10 It is anticipated that the development will necessitate earthworks comprising of 

shallow to deep excavations to construct building foundations, sewers and utility 
trenches. These excavations may lead to deterioration of ground water quality as 
direct pathways to the groundwater could occur.  

 
12.7.11 The sensitivity of groundwater onsite is considered to be moderate and the 

magnitude of change prior to mitigation is considered to be moderate. Therefore 
there is likely to be a short term moderate adverse significance prior to the 
implementation of mitigation.  

 
Operational Effects 

 
Alteration of the Drainage Regime 

 
12.7.12 As stated the Flood Risk Assessment which accompanies the application confirms 

that the development proposal is wholly within Flood Zone 1 (low probability) – 
land assessed as having a less than 1 in 1000 annual probability of fluvial flooding in 
any year. 

 
12.7.13 However, without mitigation, the development will increase the impermeable area 

on the site leading to an increase in peak surface water run-off rates and the total 
run-off volumes. 
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12.7.14 Potential operational effects include; 
 

• direct and indirect flooding of surrounding watercourses, the wider 
catchment area and flood risk downstream, adjacent land and property 

 

• direct flooding of the development due to inadequate flooding resilience and 
management of residual flood risk and the drainage system and 
infrastructure.  Any new watercourses will need to be appropriately managed 
to avoid any blockages and to ensure enduring drainage efficiency 

 

• direct contamination or deterioration of surface water quality due to everyday 
operations in a mixed-use development which includes employment and 
commercial uses – spillage of contaminants, flushing of pollutants from 
impermeable surfaces, leakages of fuel oils for example and the associated 
collection of surface water drainage from hardstanding areas 

 

• direct and indirect contamination of surface water, soil and potential 
groundwater contamination due to surcharging of the foul water network or 
the discharge of untreated foul flows 

 
12.7.15 It is the intention to mimic the existing natural drainage regime within the site. The 

built development catchments on site will increase the volume and rates of run off 
directly to the nearby watercourses. Prior to mitigation, the increase in surface water 
run-off could potentially cause both onsite ponding and downstream flooding.  

 
12.7.16 The sensitivity of the nearby watercourses is moderate and the magnitude of change 

prior to mitigation is considered to be high. Therefore, there is a likely to be a direct, 
permanent, long term major adverse significance prior to the implementation of 
mitigation measures.  

 
Foul Drainage 

 
12.7.17 It is the intention to install a foul drainage sewer system on-site to collect and 

discharge the foul water generated by the development. If mitigation is not 
implemented then there would be a direct, permanent, long term major adverse 
significance.  

 
12.8 Design, Mitigation and Enhancement 
 

Construction Phase 
 

Alteration of the Drainage Regime 
 
12.8.1 To prevent localised flooding associated with extreme rainfall events during the 

construction phase a temporary localised run-off management system will be 
employed by the contractor. This will comprise temporary surface water run off 
facilities such as storage tanks, ditches or ponds and provide onsite attenuation for 
surface water flows and thereby reducing flood risk.  

 
Potential Contamination of Water Resources 
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12.8.2 It is anticipated that in line with established good practice Charnwood Borough 
Council as local planning authority will require a Construction Environmental 

Management Plan (CEMP) to be prepared and approved.  The CEMP will define the 
methods of construction and site control in order to avoid, minimise and mitigate 
any adverse effects – including those related to the water environment. 

 
(i) The principal contractors will take full regard of the relevant Environment 

Agency Pollution Prevention Guidelines (PPG) in preparation of the CEMP 
and during the operation of the site 

 
(ii) All construction works will be designed in accordance with the latest relevant 

EA guidelines and the ADAS Technical Note on Workmanship and Materials 
for Drainage Schemes (1995) 

 
(iii) Method Statements will be agreed with the EA to ensure compliance with 

PPG prior to the commencement of construction works to ensure that surface 
water run-off quality is managed during the construction process.  All works 
will be completed in accordance with Environment Agency documents 
including PPG6 “Working at Construction and Demolition Sites” (SEPA,EA 
NIEA 1996) and PPG 21 “Pollution Incident Response Planning” (SEPA, EA 
NIEA 2009) together with current best practice 

 
(iv) Contractors carrying out earthworks will develop risk assessments and 

method statements to cover all aspects that could cause damage to structures, 
mobilise quantities of soil/sediment or block open watercourses.  Earth 
moving operations will be carried out in accordance with BS6031 Code of 
Practice for Earthworks (2009) 

 
(v) DEFRA’s “Construction Code of Practice for Sustainable Use of Soils on 

Construction Sites” (2009) provides guidance on the use, management and 
movement of soil on site to prevent pollution of watercourses.  Works will 
comply. 

 
(vi) Working practices will also comply with; 
 
- MAFF’s “Good Practice Guide for Handling Soils” (2000) which provides 

advice on soil handing including stripping, stockpiling and reinstatement 
 
- CIRIA C650 “Environmental Good Practice on Site” and C532 “Control of 

Water Pollution on Construction Sites” 
 
- soil handling and temporary storage will be minimised as part of construction 

programming 
 
(vii) The contractor will avoid the storage of plant, machinery fuel/materials and 

soil stockpiles alongside watercourses where avoidable 
 
(viii) refuelling of plant, storage of fuels and chemicals and overnight storage of 

mobile plant will take place within designated contractors compound areas – 
which will contain appropriate storage and security facilities and spill kits 
will be provided 
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12.8.3 In terms of construction elements; 
 

Concrete and cement products 
 

- any waste water from washing down of ready mix lorries or production of 
concrete will take place in a designated area where waste water is unable to 
enter the groundwater and the surface water regime without first being 
treated 

 
oils and fuels  

 
- to prevent the leakage of oils and fuel from plant and machinery all machines 

will be checked on a regular basis for signs of wear and tear 
 
- vehicle washdown areas will be bunded and run-off routed through oil 

interceptors.  Should oils and/or fuels be stored in bulk quantities this will 
comply with EA PPG Notes 2 and 7.  Regular testing of storage tanks and 
pipes and all refuelling activities will take place over an impermeable area 
drained via an oil separator 

 
- should a spillage incident such as leakage occur then emergency clean up and 

containment services will be employed using specialist equipment and 
expertise 

 
suspended solids 
 
- the discharge of suspended solids to watercourses or groundwater will be 

avoided by prohibiting any temporary construction discharge without the 
prior approval of the Environment Agency.  Discharges of waters resulting 
from construction activities will generally be directed to foul sewers, subject 
to the approval of the drainage authority 

 
- given the site topography, earthworks will be limited but where undertaken 

will be required to provide gravity surface water drainage.  These works will 
be completed in a manner that protects the water quality environment and 
ecological interest of the watercourses.  The nature of these works and 
associated implementation methods will be agreed with EA in advance and 
all works will accord with the recommendations of EA PPG for “Works in, 
Near or Liable to Affect Watercourses” 

 
- during the setting up of site activities a designated wheel washing facility will 

be established and all vehicles will pass through before leaving the site 
  
- one of the main sources of solids is from erosion of exposed soil including the 

erosion of stockpiles.  Large areas of soil can be covered or contained where 
necessary 

 
- during construction phases haul roads will be kept clear of mud deposits.  

Haul roads will be damped down during dry and windy periods to minimise 
dust.  A road sweeper can be employed to ensure public roads are kept clear 
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- pedestrian routes will be set up and maintained in good order 
 
hazardous materials and pollutants 
 
- disposal of materials such as detergents and paints will be carried out in 

bunded/contained designated storage areas.  Any substances not acceptable 
for disposal via the sewerage system will be stored in compliance with the 
relevant guidelines and removed by a registered waste disposal operator 

 
foul drainage 
 
- construction staff facilities will be connected to public sewers where possible 

and controlled by sewer connection notices to the Water Undertaker 
 
- otherwise foul water from temporary facilities will be contained in sealed 

storage containers and disposed of off-site to minimise risk of surface or 
groundwater contamination 

 
hydrology 
 
- construction techniques identified above will be utilised to ensure that water 

quality is protected 
 
- delivery, storage and usage procedures together with sediment interceptors 

where necessary will prevent contamination 
 
Operational Phase 
 
Alteration of the Drainage Regime 

 
12.8.4 The extent of impermeable area will increase significantly following development.  

Increases in surface water run-off from positively drained hard areas need to be 
mitigated mindful of pre-development conditions.  Both the maximum rate of run-off 
and the total direct discharge to adjacent watercourses need to be controlled.  This is 
addressed within the Flood Risk Assessment. 

 
12.8.5 An outline surface water management scheme has been prepared based on the 

principles of sustainable drainage (SUDs).  The site has been divided into a number 
of drainage areas based on natural drainage pathways correlated with phased 
development.  The ground conditions investigations confirm that the disposal of 
surface water by infiltration will not be feasible and therefore the illustrative surface 
water drainage scheme will manage run-off through the provision of attenuation 
storage. 

 
12.8.6 The proposed development has been designed therefore to avoid significant 

hydrological effects resulting from changes in the catchment characteristics and 
provides for site run-off controlled to the baseline rate assessed using the Institute of 
Hydrology (IoH) 124 Methodology. 
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12.8.7 In accordance with legislative requirements the water detention/attenuation 
proposals have been assessed for the potential effects of climate change.  The 1 in 100 
year (1% AEP) return events have been modelled for 30% climate change (including 
peak rainfall intensity).   

 
12.8.8 Calculation for the climate change scenarios are contained in FRA Appendix D.  

Climate change assessments show each attenuation feature will perform robustly by 
retaining the additional flows within the system without overflow. 

 
12.8.9 On undeveloped and ungauged catchments of less than 0.5km2 it is appropriate to 

complete baseline site discharge assessments using the nationally accepted IoH 124 
methodology for small rural catchments. Local policy is to employ IoH 124 in a 
manner set out by CIRIA C697 “The SUDS Manual” (2008).  This methodology 
requires that for catchments less than 50ha the IoH assessment is actually completed 
for a 50ha area with the results linearly interpolated to determine the flow rate value 
based on the ratio of development to 50ha. 

 
12.8.10 Section 4 of the FRA calculates the greenfield run-off rates post development and 

shows the proposed sustainable drainage system will significantly reduce these rates.  
The systems have been designed to control the stormwater run-off from the whole 
site to circa 61% below the baseline greenfield rate as calculated using the IoH 
methodology.  The site will therefore deliver a valuable reduction in peak storm 
discharges to the wider catchment across the area.  Mindful that the Rothley Brook 
corridor has experienced some flooding problem this reduction is a significant 
betterment. 

 
12.8.11 The surface water drainage strategy at FRA Section 4 accounts for the projected 

impacts of climate change over the design life of the development.  The sustainable 
drainage features that will be part of the drainage scheme are described by CIRIA 
c687 *Planning for SUDS – Making It Happen”.  They are shown on the application 
drawings and include; 

 

• wet ponds or attenuation/retention ponds 
 
12.8.12 These ponds can provide both stormwater attenuation and run-off treatment.  They 

can be designed so that a standing level of water is maintained under normal 
circumstances but have sufficient spare capacity for attenuation of surface water.  
These ponds will be designed to support aquatic vegetation e.g. using reed beds 
especially in locations where outfalls discharge.  This vegetation provides biological 
treatment as well as producing improved biodiversity and ecological enhancement. 

 
12.8.13 Water that is stored in the ponds is slowly released allowing sediments to settle in 

designed features – again vegetation in these areas provides biological treatment. 
 

• swales 
 
12.8.14 Swales are shallow vegetated channels which convey and/or retain surface water 

run-off along their length.  They offer an additional attenuation volume and potential 
for infiltration to ground.  The vegetation within the channel of the swale filters 
particulates within the surface water run-off and helps to enhance biodiversity. 
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12.8.15 These features therefore not only prevent any adverse impact on surface water 
drainage but also reduce pollution loading and engender benefits to landscape, green 
corridors and open spaces, ecology and biodiversity. 

 
12.8.16 The FRA outlines a proposed storm water management system providing a SUDS 

management train, incorporating source control and detention systems.  The network 
will convey and attenuate storm water discharges from the proposed development to 
the points of discharge on the western, northern and north-eastern boundaries. 

 
12.8.17 The SUDS scheme will incorporate permeable paving (where applicable) along with 

attenuation features.  There will be three basins, two of which lie on the northern 
edge and one in the western section of the site.  These form part of the site’s 
significant Green Infrastructure framework and will achieve both drainage and 
ecological benefits. 

 
12.8.18 The outline SUDS scheme has been the subject of discussion with the key 

stakeholders and has had regard to sustainable methods that are readily accepted for 
adoption by the relevant authorities in discharging their maintenance 
responsibilities.  The SUDS system is expected to be maintained by way of an 
appropriate management scheme operated by the relevant local authority.  The 
below ground drainage system will be adopted and maintained by the drainage 
authority, Severn Trent Water.  Maintenance will ensure that the storm water system 
remains effective and functional for the lifetime of the proposed garden suburb and 
protect the catchment from increased flood risk. 

 
12.8.19 It is proposed therefore that the development will employ a multi-tier SUDS water 

management train, providing source control measures where appropriate and 
implemented as close as possible to source together with more strategic elements.  
The FRA outlines the way in which this network will convey and altenuate storm 
water discharges from the proposed development to the points of discharge at the 
western and north/north eastern boundaries of the site. 

 
12.8.20 Implementing a tiered water management train will allow the development, in 

general terms, to provide three stages of water treatment thereby minimising flood 
risk in any design exceedance situation and reducing pollutant loads within 
stormwater run-off by passive treatment thus ensuring the development proposals 
will have no adverse effect on the wider hydrology. 

 
12.8.21 Water quality in the surrounding area is recorded as moderate to good.  National 

and European legislation will ensure that water quality is improved over time by the 
implementation of more stringent controls.  If the potential impact of “operational” 
development is to be avoided, surface water needs to be treated to improve water 
quality prior to discharge from the site. 

 
12.8.22 Direct contamination of surface and ground water can arise for example from 

accidental spillages of chemicals utilised in commercial and industrial development.  
Environmental legislation in this area of interest is rigorously applied through 
statutory regulation and implementation of full means of control.  In these 
circumstances products that present most risk are controlled with measures such as 
double lined tanks, bunded areas and protected cells.  To protect the immediate 
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ground and surface water adjacent to such installations fully hard covered areas will 
discharge to drainage systems that provide for emergency isolation of any spillage. 

 
12.8.23 Surface water run-off from development sites routinely contains a series of 

contaminants, including petrochemical compounds, some heavy metals and 
suspended soils, being predominant in industrial and commercial service yards and 
large car parks.  In residential development the small volumes of fuel oils washed 
from cars represents a far lower pollution risk to surface or ground water quality but 
nonetheless needs to be mitigated.  The direct discharge of ‘operational’ development 
drainage to adjacent watercourses can potentially lead to a degradation of water 
quality with associated ecological effects. 

 
12.8.24 Typical chemical concentrations are; 
 

 
 
water source 

Mean Pollutant Concentration (mg/1) 

 
Solids 

 
BOD 

 
COD 

 

NH4 

 
Pb 

 
Oils 

 
Rainfall 

 
8-80 

 
1-15 

 
2.5-32 

 
- 

 
0.024-10.4 

 
- 

 
typical residential 

areas 

 
187 

 
8.5 

 
80 

 
0.6 

 
0.14 

 
5.1 

 
12.8.25 In mitigation of the risk of silts, chemicals and oil products being conveyed to surface 

and ground water, it is proposed to implement measures from current best practice 
surface water management guidance. All service yards, parking areas, roadways and 
garaging within new development usually have concrete or bituminously hard 
paved surfaces to avoid the direct spillage of materials to ground.  Where 
appropriate, preference will be given to permeable paving systems that result in a 
significant removal of contaminants at source. 

 
12.8.26 Water discharged from such areas will be collected efficiently and receive passive 

treatment to improve water quality as part of a sustainable drainage system.  The 
system for the collection, conveyance, treatment and disposal of surface water will be 
designed in accordance with latest guidance in order to avoid the risk of leaching 
potentially contaminated materials to the soil and ground water.  This approach is 
recommended in the relevant Environment Agency Pollution Prevention Guidance 
documents including; 

 
SEPA, EA, EHS, PPG1 “General Guide to the Prevention of Pollution” (1997) 

 
DTI, CIRIA C609 “Sustainable Drainage Systems: Hydraulic, Structured and 

Water Quality Advice” (2004) 
 

SEPA, EA, EHS PPG3 “Pollution Prevention Guidelines – Use and Design of Oil 
Separators in Surface Water Drainage Systems” 
(2006) 

 
12.8.27 Water will be collected and conveyed in main drainage that is adopted by Severn 

Trent Water or an alternative water company.  Flows will then be conveyed and 
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detained in a network of detention/attenuation features prior to discharge to the 
ordinary watercourses. 

 
12.8.28 The drainage proposals contained within the Flood Risk Assessment demonstrate 

compliance with current guidance by providing appropriate sustainable drainage 
features that encourage passive treatment of discharged flows and which improve 
water quality by removing the low level silts, oils and metal associated with ‘urban’ 
run-off.  Final design will provide for appropriate geometry and planting to 
maximise this benefit.  The detention features will provide open channel outfalls to 
the ordinary watercourse receptors.  The storm water management features will be 
constructed and operational by phase and prior to the first occupation of dwellings 
in that phase. 

 
12.8.29 Guidance published in CIRIA C522 “Sustainable Urban Drainage Systems – Design 

Manual for England and Wales” (2001) recommends that surface waters from 
development of a primarily residential nature should have at least one stage of 
treatment through an appropriately sized sustainable drainage feature.  Similarly at 
least one treatment stage should be provided on a non-trunk road.  Two levels of 
treatment are recommended for higher risk commercial and industrial areas.  In any 
prospective higher polluting areas two stages of treatments will be employed by 
implementing a management train approach of pre-treatment prior to discharge to 
the ordinary watercourses across the garden suburb area. 

 
12.8.30 Recent published research and procedures outlined in CIRIA C609 (as above) shows 

that the inclusion of a treatment train as part of a sustainable urban drainage system 
provides the most effective method of removing polluting materials from surface 
water.  Removal of between 80-95% of the suspended solids, heavy metals and oils 
can be achieved.  Corresponding reductions in Chemical Oxygen Demand (COD) 
and Biological Oxygen Demand (BOD) can also be achieved.   Water quality 
assessments completed in accordance with CIRIA C609 are contained in the Flood 
Risk Assessment. 

 
12.8.31 In summary therefore the proposed stormwater management measures proposed at 

Broadnook Garden Suburb will; 
 

• ensure no deterioration in ecological status/potential of water bodies and a 
nett enhancement is proposed 

 

• not prevent the water bodies from meeting the overall objective of good 
ecological status/potential 

 

• not prevent or compromise Water Framework Directive objectives being 
achieved in the water bodies  

 

• not result in failure to meet “good” groundwater status or result in a 
deterioration of groundwater status 

 

• not prevent the implementation of mitigation measures which define the 
hydro morphological designation of heavily modified waterbodies 
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Foul Drainage  
 
12.8.32 When assessing potential effects of foul drainage associated with the operational 

phase of the proposed development it is clearly important to ensure that the 
proposed system is designed to convey foul waters safely from the site to a suitable 
treatment facility without overloading existing sewerage systems.  Furthermore it is 
also important for the treatment facility to have capacity to receive the discharge 
without impact on the water quality standards in the receiving watercourse. 

 
12.8.33 In the baseline conditions the garden suburb site is not connected to the foul 

sewerage network.  However DETR Circular 3/99 and Building Regulations confirm 
that it is appropriate for a positive drainage solution to be delivered in conjunction 
with the relevant water company.  Severn Trent Water has been consulted regarding 
the location and capacity of its existing network.  Due to the relatively close 
proximity of the Wanlip treatment works, a direct connection of relevant capacity is 
proposed to be made from the garden suburb to discharge site-wide foul water 
flows.  A suitable point of connection to the works has been confirmed by Severn 
Trent and the company has also confirmed that the treatment works has sufficient 
capacity to accommodate the flows generated. 

 
12.8.34 Water Companies have a statutory obligation under the Water Industry Act 1991 

(amended 2003) to provide appropriate capital investment in strategic infrastructure 
to meet development growth.  This investment planning is managed and regulated 
by OFWAT through the Asset Management Plan (AMP) process. 

 
12.9 Residual Effects following Mitigation and Enhancement 
 
 Construction Effects 
 
 Construction Effect 1: 
 
12.9.1 Direct and indirect contamination of surface water due to mobilisation of soils, 

construction materials and methods, spillage from plant and vehicles. 
 
12.9.2 It is assessed that the proposed development could result in short term, temporary 

and localised negative environmental effect but this will be of low significance in 
view of strict adherence to a construction environmental management plan. 

 
12.9.3 Direct flooding and change to baseline drainage hydrology due to construction 

related disturbance of the ground. 
 
12.9.4 It is assessed that implementation of appropriate and agreed working practices will 

ensure that no flooding or hydrological environmental effects arise from construction 
activities. 

 
12.9.5 Direct and indirect flooding of surrounding watercourses, the wider catchment area, 

adjacent land and property due to increases in surface water run-off from positively 
drained hard areas. 

 
12.9.6 It is assessed that the proposed surface water management strategy, based on 

appropriate sustainable drainage measures will result in a significant betterment in 
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terms of floor risk and will promote biodiversity and ecological enhancement.  In the 
short and longer term a significant positive effect will be secured. 

 
12.9.7 In terms of cumulative effects it is anticipated that regulatory control will ensure 

that all developments completed elsewhere in the catchment will be required to 
implement sustainable drainage measures and controls on drainage discharge rates 
in accordance with current standards as minimum.  In such circumstances the 
environmental effects from cumulative development will be nil. 

 
12.9.8 direct flooding of the proposed development due to inadequate flooding resilience 

and management of residual flood risk. 
 
12.9.9 It is assessed that in view of the range of measures identified in the Floor Risk 

Assessment (Section 3) and the implementation of best practice principles the 
environmental effect will be nil. 

 
12.9.10 In terms of cumulative effects it is expected that regulatory control will ensure that 

mitigation measures are implemented at all other development compliant with NPPF 
and Local Plan Policy in terms of flooding resilience and residual flood risk 
management.  This will ensure no significant adverse environmental effects result 
from cumulative effects.  If these developments were to be taken forward without 
suitable mitigation to prevent detriment to the water environment there is no 
mechanism by which the proposed development could act cumulatively with nearby 
proposals to worsen the environmental impact. 

 
12.9.11 direct contamination or deterioration of surface water quality due to leakages of fuel 

oils, general spillages and other contaminants from within the development and the 
associated collection of surface water drainage from hard standing areas. 

 
12.9.12 It is assessed that as a result of the planned storm water management proposals 

based on sustainable drainage good practice the environmental effect will be 
insignificant. 

 
12.9.13 In terms of cumulative effects regulatory control of other developments within the 

catchment will ensure that equivalent mechanisms are implemented at each site level 
and will ensure that effects are insignificant. 

 
12.9.14 direct and indirect contamination of surface water, soil and potential groundwater 

contamination due to surcharging of the foul water network or the discharge of 
untreated foul flows. 

 
12.9.15 It is assessed that in view of Severn Trent Water’s confirmation that capacity and 

suitable connection is achievable at the Wanlip works the environmental effects of 
the proposed development are nil. 

 
12.9.16 In terms of cumulative effects development proposals across the strategic drainage 

catchment will contribute to and ensure improvements of the foul water network in 
terms of flow and treatment capacity and therefore ensure that no significant 
cumulative environmental effects will occur. 

 
12.10 Statement of Effects 
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12.10.1 After undertaking an Environmental Impact Assessment on the water environment 

associated with the proposed development it is concluded that any potential impacts 
likely to arise as part of the construction or operational phases of development 
would either be negligible or beneficial once mitigation measures have been 
incorporated and implemented; 

 
1. in terms of fluvial flood risk, the site lies wholly within Flood Zone 1 – being 

an area of low probability of flooding outside both the 1 in 100 (1% AEP) and 
1 in 1000 (0.1% AEP) year flood events 

 
2. assessments completed within the Flood Risk Assessment also find the land 

to be in an area that has a Low Probability of flooding from other sources and 
mechanism including ground water, sewer and artificial water bodies 

 
3. the Flood Risk Assessment concludes that the site is suitable for development 

from a flood risk perspective 
 

4. the implementation of appropriate, sustainable development proposals 
coupled with comprehensive mitigation measures will ensure that the 
proposed Development does not result in a significant adverse environmental 
effect during either construction or operation phases 

 
5. Section 4 of the Flood Risk Assessment calculates that the greenfield run-off 

rates post development, by incorporating the proposed sustainable drainage 
system will be significantly reduced by 61%.  This reduction is a significant 
betterment 

 
6. The following table summarises the water related impacts; 

 
Table 12.4 Matrix of Operation Effects 

 
 
Potential 

Operational 
Impacts 

Significance Impact 
 

 
Nil 

 
Insignificant 

 
Low 

 
Significant 

 
High 

Negative, neutral 
or 
positive 
impact 

 

Flooding •      neutral 
 

Storm Water    •   positive effect 
 

Foul Water •      neutral 
 

Water Quality   •    positive effect 
 

 


