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 3.1 INTRODUCTION 3.1.1 This chapter provides an assessment of the potential ecological impacts and effects of the
 Preferred Route for M1 Junction 19 Improvement. 3.1.2 Chapter 3 is one of nine Chapters reporting the Environmental Impact Assessment (EIA)
 of the Preferred Route in accordance with the guidance contained within the Design Manual for Roads and Bridges (DMRB) Volume 11 Environmental Assessment1.
 3.1.3 This report does not include detailed information regarding the presence of, or potential
 impacts on, badger Meles meles. This information is considered sensitive and for reasons of animal welfare is the subject of a Confidential Badger Report, which is an addendum to this Chapter, but is only available on a restricted basis.
 3.1.4 This report has been divided into the following topics:-
 • Methodology – describes the methodology employed in the ecological assessment and the criteria used to assess the magnitude of impacts and significance of effects.
 • Legislation and Policy Framework – provides an outline of the relevant legislation and policy framework.
 • Baseline conditions – is a description of the baseline conditions for habitats and species gathered from desktop and site surveys.
 • Mitigation – outlines the mitigation measures taken into account in the assessment during the pre-construction phase, the construction phase and the operational phase.
 • Magnitude of Impact and Significance of Effect – outlines the impacts and effects of the improvement works upon the relevant ecological features on the site, during the construction and operational phases.
 • Significance of Effect – outlines the overall significance of effect of the improvement works
 • Indication of Any Difficulties Encountered – this details any issues which arose during the production of this chapter.
 • Summary – provides an overview of this chapter. • References.
 3.1.5 A glossary of technical terms is provided in Appendix A. Objectives 3.1.5 The objectives of the assessment for Ecology and Nature Conservation are:-
 • To minimise adverse impacts on habitats and species • To maximise opportunities for species and the creation of new habitats
 The Project 3.1.6 A detailed description of the proposals is given in Chapter 4 Landscape and illustrated by
 a series of plans in Appendix 1 to Volume 1 of this Environmental Statement (ES), as follows:-
 • Figure A : Location Plan • Figure B : Environmental Master Plan • Figure C : Environmental Resources Plan • Figure G : Areas Required During Construction

Page 10
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 2
 • Figure H : Cross Sections
 3.1.7 Within this report the term ‘improvement works’ refers to all of the proposed works which are required to complete this project, including road construction works and any gantries and signage required. Where the determination of impacts require the works to be discussed separately, the term ‘gantry works’ describes only works associated with gantries and signage, whilst ‘main construction works’ describes all other works, including road construction activities, associated working areas and site compounds.
 3.1.8 In common with the other Chapters the assessment for Ecology and Nature Conservation
 recognises that the Catthorpe Viaduct, which carries the M6 to M1 southbound link over the M1, is being replaced as a maintenance project. The scope of this work includes the replacement of the bridge on a new alignment immediately to the southwest of the existing. It also requires the creation of new approach embankments either side of the M1. The work is programmed to begin in June 2010, for completion in November 2011.
 3.1.9 The bridge and earthworks either side of the M1 would be retained in the proposed layout
 for the M1 Junction 19 Improvement, as would the alignment of the M6 to M1 southbound link east of the M1. To the west of the M1 this link would have to be amended to accommodate the proposed M6 to A14 link.
 3.1.10 A separate environmental assessment96 has been carried out for the bridge replacement
 as a standalone maintenance project. 3.1.11 This ES for the M1 Junction 19 Improvement takes into account the new bridge both:-
 • as part of the existing junction, assuming the M1 Junction 19 Improvement is not built, the ‘do-minimum’ scenario; and
 • as part of the completed M1 Junction 19 Improvement, the ‘do-something’ scenario. 3.1.12 In terms of ecology and nature conservation, one implication for the assessment is that
 the existing highway land required for the bridge replacement includes the presence of bee orchid Orphys apifera and the Necklace Ground Beetle Carabus monilus, which is regarded as being Nationally Scarce53, a UK Biodiversity Action Plan (BAP) Species12 and is listed under the Natural Environment and Rural Communities (NERC) Act of 200668.
 3.1.13 Mitigation measures for these two species, as described in Section 3.5, would therefore
 be carried out in advance of the M1 Junction 19 Improvement project. The impact has been described in the separate environmental assessment for the viaduct, as well as in this ES.
 3.1.14 These issues are dealt with in detail in Section 3.6 Magnitude of Impact and Significance
 of Effect. Interactions 3.1.15 There are interactions between this chapter and the other chapters as follows:-
 • Chapter 4 Landscape discusses the planting proposals • Chapter 5 Materials deals with the soils required for habitat creation • Chapter 9 Road Drainage and the Water Environment discusses the existing water
 environment together with the proposed pollution and flooding controls

Page 11
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 3
 3.1.16 Care has been taken to avoid significant overlap or double counting of adverse impacts or benefits resulting from the Preferred Route.

Page 12
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 4
 Page Not Used

Page 13
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 5
 3.2 METHODOLOGY Overview 3.2.1 Survey and assessment has been undertaken in accordance with the guidelines of the
 following:-
 • Design Manual for Roads and Bridges (DMRB) Volume 10 Environmental Design and Management2
 • Design Manual for Roads and Bridges (DMRB) Volume 11 Environmental Assessment Section 3, Part 4 Ecology and Nature Conservation3
 • Institute of Ecology and Environmental Management (IEEM) 2006 Guidelines for Ecological Impact Assessment in the United Kingdom4
 • Design Manual for Roads and Bridges (DMRB) Volume 11 Section 2 Part 5 Assessment and Management of Environmental Effects, Chapter 2: Significance Criteria5
 • IEEM Guidance on Survey Methodology6 • Institute of Environmental Assessment (IEA) (1995) Guidelines for Baseline Ecological
 Assessment7 3.2.2 The approved version of the IEEM Guidelines4 (26th June 2006), endorsed, among others,
 by English Nature (now Natural England (NE)), the Wildlife Trusts and the Association of Local Government Ecologists, utilises an approach to valuing ecological features that involves professional judgement, based on available guidance and information, together with advice from experts who know the locality of the project and/or the distribution and status of the species or features that are being considered. The guidelines provide a definition of ‘significant ecological impact’, i.e. ‘an impact on the integrity of a defined site or ecosystem and/or the conservation status of habitats or species within a given geographical area, including cumulative impacts’.
 3.2.3 Following the guidance of DMRB5, the approach to assigning value also relies on
 reasoned argument, professional judgement and taking on board the advice and views of appropriate organisations. As an example, species and habitats afforded protection under international legislation, such as bats and their places of breeding and shelter, are more likely to be assigned the highest level of value or importance. Those species only afforded protection under national legislation are more likely to be assigned a lower level of value. However, IEEM methods, as well as DMRB5, allow for a lower valuation for internationally protected species, depending on local status and other factors including potential for substitution. Evaluation criteria are set out later in this section.
 3.2.4 Species-specific guidance referred to is indicated in the respective sections of the chapter. 3.2.5 Mitigation has been designed in accordance with best practice, as detailed in the
 documents referenced above and the objectives of the Government, as detailed in Planning Policy Statement 98 (PPS9).
 3.2.6 Much of the policy in PPS9 is based on policy in Planning Policy Guidance 9 (PPG9)9,
 which it supersedes, updated and developed as appropriate. However, there is a clearer focus on nature conservation considerations beyond designated sites and species with statutory protection. There are also new policies proposed on ancient woodlands.
 3.2.7 PPS9 points out that ‘Working with the grain of nature a biodiversity strategy for England’
 sets out the Government's vision for conserving and enhancing biological diversity in
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 England, together with a programme of work to achieve it. It includes the broad aim that planning, construction, development and regeneration should have minimal impacts on biodiversity and enhance it wherever possible.
 3.2.8 In moving towards this vision, the Government's objectives are:-
 • To promote sustainable development by ensuring that biological and geological diversity are conserved and enhanced as an integral part of social, environmental and economic development, so that policies and decisions about the development and use of land integrate biodiversity and geological diversity with other considerations.
 • To conserve, enhance and restore the diversity of England's wildlife and geology by sustaining, and where possible improving, the quality and extent of natural habitat and geological and geomorphological sites; the natural physical processes on which they depend; and the populations of naturally occurring species which they support.
 • To contribute to a rural renewal and urban renaissance by: o enhancing biodiversity in green spaces and among developments so that they
 are used by wildlife and valued by people, recognising that healthy functional ecosystems can contribute to a better quality of life and to peoples’ sense of well-being; and
 o ensuring that developments take account of the role and value of biodiversity in supporting economic diversification and contributing to a high quality environment.
 Consultations 3.2.9 An EIA Scoping Report was issued by the Highways Agency (HA) to NE, the various local
 authorities and County Wildlife Trusts in March 200997, which set out the following:-
 • the objectives for the ecology and nature conservation assessment; • current information on baseline conditions; • a schedule of proposed surveys; • potential impacts and mitigation measures; • the methodology for the assessment; and • proposed significance criteria.
 3.2.10 Consultation meetings to follow up the issues raised by the EIA Scoping Report were held
 with NE on 23rd March 2009 and with the local authorities and County Wildlife Trusts on 2nd April 2009. The Environment Agency (EA) also attended the meeting with NE. The list of those consulted were as follows:-
 • Natural England • Environment Agency • Leicestershire County Council Ecologist • Northamptonshire County Council Ecologist • Warwickshire County Council Ecologist • Daventry District Council • Harborough District Council • Rugby Borough Council • Leicestershire and Rutland Wildlife Trust • Warwickshire Wildlife Trust • Wildlife Trust for Bedfordshire, Cambridgeshire, Northamptonshire and Peterborough
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 3.2.11 The meeting with NE considered issues raised in their letter dated 9th September 2008, in response to the public consultation held in the same year, as follows:-
 • Provision of net biodiversity gain. • New habitats to be tailored to meet local BAP targets. • The use of a local seed project, called the East Midlands Seed Initiative (EMSI)
 originally set up to supply plant stock for the National Forest, but subsequently employed to secure local provenance stock for key species on M1 Junctions 25 – 28 widening.
 • The importance of long term management for the habitat provided. • Support for the EA’s proposals to enhance the corridor of the River Avon.
 3.2.12 It was agreed that measures to be incorporated into the scheme would be tailored to meet
 local BAP targets including the Highways Agency Biodiversity Action Plan (HABAP16). Local provenance would be secured by a local seed initiative. Long term management would be secured initially by a five year aftercare period included in the contract for the M1 Junction 19 Improvement and thereafter by the implementation of an environmental management plan carried out by the HA’s managing agent.
 3.2.13 In terms of enhancement it was noted that the HA’s statutory powers, in terms of land to
 be included in the draft Compulsory Purchase Order, are limited to the mitigation of adverse environmental effects. There is also a balance to be struck between the need for environmental measures and the interests of the landowner. However, within this constraint it is possible to secure environmental gains compared with the baseline environment:-
 • on land which is within the highway in any event, for example by improved techniques
 in habitat creation such as local provenance or improved diversity; and • as an incidental benefit of measures required to mitigate adverse impacts.
 3.2.14 Such measures arising from the consultation are described in detail in Section 3.5
 Mitigation, and their influence on the impacts assessed in Section 3.6. 3.2.15 At the meeting, the methodology set out for the assessment of ecology and nature
 conservation described in this chapter and the scope of the surveys reported in Section 3.5 Baseline Conditions, were agreed in principle.
 3.2.16 An issue regarding the River Avon corridor, the provision of a new bridleway adjacent to
 the river and the potential for disturbing otters Lutra lutra was discussed in detail with NE and the EA. A set of measures to provide screening and new habitat for otters to mitigate disturbance impacts and at the same time provide some incidental benefit for the river habitat were subsequently drawn up and agreed in principle with both bodies in July 2009. The measures are illustrated on Figure 3.13 Proposed Bridleway and Otter Mitigation.
 3.2.17 Consultations with the local authorities and County Wildlife Trusts covered similar
 ground:-
 • The assessment methodology and scope of surveys was agreed. • Those consulted considered the project should result in net biodiversity gain. • The importance of green infrastructure, or improved connectivity between habitats
 was emphasised. • The importance of long term management was agreed.
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 Data Collection Desk Study 3.2.18 In line with DMRB1 a desk study was undertaken. In accordance with the
 recommendations of IEA (1995)7, the desk study for the present report has examined an area of 2km radius from the periphery of the proposed development. This area incorporates parts of three counties, i.e. Warwickshire to the south west, Leicestershire to the north and Northamptonshire to the south east. The 2km radius is deemed suitable for most species, however, some species, such as bats and otter, can commute onto site from outside this area. Previous survey work has already determined bats and otter are present on site. As a result it was not deemed necessary to increase the desk study radius beyond 2km. In line with the recommendations of the IEA (1995)7, the desk study radius was extended to 5km for nationally protected ecological sites, such as Sites of Special Scientific Interest (SSSI), and 10km for internationally protected sites, such as Special Areas of Conservation (SAC).
 3.2.19 Records of designated nature conservation sites, non-designated sites of significance to
 nature conservation, protected species and biodiversity action plan habitats and species have been sought for this area.
 3.2.20 Desk study consultations were made with the following bodies:-
 • Natural England - Multi Agency Geographical Information for the Countryside (MAGIC) website10 for statutory conservation sites.
 • Leicestershire Environmental Resources Centre. • Northamptonshire Biodiversity Records Centre. • Warwickshire Biological Records Centre. • Carillion WSP (HA Management Agency Contractor (MAC) for Area 8) until 30th June
 2009. • A-One+ (HA MAC for Area 7) from 1st July 2009. • Optima (HA MAC for Area 11). • The Vincent Wildlife Trust. • Leicestershire Amphibian and Reptile Network. • Northamptonshire Amphibian and Reptile Group. • Warwickshire Amphibian and Reptile Team. • Leicestershire and Rutland Bat Group. • Northamptonshire Bat Group. • Warwickshire Bat Group. • Leicestershire Badger Group. • Brockwatch (Northamptonshire Badger Group). • Warwickshire Badger Group. • National Biodiversity Network Gateway website11.
 3.2.21 These records are referenced against UK legislation and the species and habitats
 included in the UK national12, local (Leicestershire13, Northamptonshire14 and Warwickshire15) and HABAP16, to review status, inform value and determine mitigation requirements where potential impacts are foreseen.
 3.2.22 At the time of writing, no response for desk study data has been received from
 Brockwatch (Northamptonshire Badger Group).
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 3.2.23 In addition to the above desk study, ecological reports for previous surveys at the site (which covered previous scheme improvement options or those reports used to inform the comparative assessment including the Comparative Environmental Assessment of 200898, leading to this Preferred Route being chosen) have also been used.
 3.2.24 Details of the 2003, 2004, 2005, 2006 and 2007 surveys are provided in the following
 documents:-
 • M1 Junction 19 Catthorpe Interchange Improvement, Ecological Survey (Loughborough Ecologists) January 200417
 • M1 Junction 19 Catthorpe Interchange Improvement including Local Road Re-alignment Option 1, Further Ecological Surveys (Loughborough Ecologists) October 200418
 • M1 Junction 19 Catthorpe Interchange Improvement, Additional Ecological Surveys (Loughborough Ecologists), July 200519
 • M1 Junction 19: Bat Roost Survey (Middlemarch Environmental Ltd) August 200520 • M1 Junction 19 Badger Survey (Derek A Whitcher Limited), October 200521 • M1 Junction 19 Works: Reptile Survey (Middlemarch Environmental Ltd) July 200622 • M1 Junction 19 Improvements: Great crested newt Survey (Middlemarch
 Environmental Ltd) July 200623 • M1 Junction 19: Bat Roost Survey (Middlemarch Environmental Ltd) November 200624 • M1 Junction 19 Improvements: GCN Survey (Middlemarch Environmental Ltd) July
 200725 • M1 Junction 19 Improvements: Otter Survey Update (Middlemarch Environmental Ltd)
 August 200726 • M1 Junction 19 Improvements: Otter Survey Update: July-August 2007 (Middlemarch
 Environmental Ltd) February 200827 • M1 Junction 19 Improvements: Confidential Badger Update Survey (Middlemarch
 Environmental Ltd) August 200728 • M1 Junction 19 Improvements: Confidential Badger Comparative Assessment
 (Middlemarch Environmental Ltd) October 200729
 3.2.25 These results are summarised in Section 4. Full details of the survey findings and methodology used can be found within the original reports.
 3.2.26 As set out above, consultations were carried out with regard to the scoping of a detailed
 EIA with a wide range of consultees from the statutory bodies, local authorities and County Wildlife Trusts. These consultations included the agreement of a field survey strategy for 2009 to inform this EIA. This included two otter surveys already carried out in October 2008 and January 2009. The full list of surveys carried out in 2008/9 is as follows:-
 • M1 Junction 19 Improvement: Extended Phase 1 Habitat Survey Report (Middlemarch
 Environmental Ltd) 2009102 • M1 Junction 19 Improvement: National Vegetation Classification and Hedgerow
 Surveys Report (Middlemarch Environmental Ltd) 2009103 • M1 Junction 19 Improvement: Scarce Arable Weed Survey Report (Middlemarch
 Environmental Ltd) 2009104 • M1 Junction 19 Improvement: Breeding Bird Survey Report (Middlemarch
 Environmental Ltd) April to July 2009105 • M1 Junction 19 Improvement: Amphibian Survey Report (Middlemarch Environmental
 Ltd) April to June 2009106
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 • M1 Junction 19 Improvement: Reptile Survey Report (Middlemarch Environmental Ltd) April to June 2009107
 • M1 Junction 19 Improvement: White-clawed Crayfish Survey Report (Middlemarch Environmental Ltd) July 2009108
 • M1 Junction 19 Improvement: Invertebrate Survey Report (Middlemarch Environmental Ltd) April to August 2009109
 • M1 Junction 19 Improvement: Bat Survey Report (Middlemarch Environmental Ltd) March to August 2009110
 • M1 Junction 19 Improvement: Brown Hare Survey Report (Middlemarch Environmental Ltd) June 2009111
 • M1 Junction 19 Improvement: Otter Survey Report (Middlemarch Environmental Ltd) October 2008 to July 2009112
 • M1 Junction 19 Improvement: Water Vole Survey Report (Middlemarch Environmental Ltd) April 2009113
 Field Surveys 3.2.27 Full details of the results, dates and weather conditions can be found within the relevant
 survey reports. The survey areas are illustrated on Figure 3.14, which identifies survey areas 1 to 4. Areas 2, 3 and 4 represent extensions to the original ecological study area included in the scoping consultations, which were required as the design of the project developed through 2009. Only the desk study, Phase 1 Habitat survey and Badger Survey, covered the direct gantry works within Area 4 and a 50m buffer zone. This extension was required to consider adverse effects arising from gantry and sign locations. Each area is assessed against its likely impacts on the different species and where direct or indirect impacts are likely to occur. The four areas were surveyed accordingly.
 3.2.28 The existing junction splits the study area into four quadrants: north-west, south-west, south-east and north-east. For ease of reading the survey results are sometimes discussed in terms of these quadrants.
 Habitat Surveys Extended Phase 1 Habitat Survey 3.2.29 An Extended Phase 1 Habitat Survey102 was conducted in 2009 following the methodology
 of the Joint Nature Conservation Committee (JNCC) (1993)30 as modified by IEA (1995)31. Phase 1 Habitat Survey is a standard technique for classifying and mapping British habitats. The aim is to provide a record of habitats present on site. The results of the Phase 1 Habitat Survey are discussed in Section 3.4 and the results illustrated on Figures 3.1 to 3.6. The target notes illustrated on Figures 3.1 to 3.6 are detailed within the full report.
 Phase 2 National Vegetation Classification (NVC) Surveys 3.2.30 The semi-natural habitats identified during the Extended Phase 1 Habitat Survey102 and
 within the immediate zone of impact of the proposed improvement works are assessed to determine their botanical interest. These habitats included the following:-
 • Semi-improved grassland • Swamp/marginal and aquatic vegetation • Tall ruderal vegetation • Woodland/scrub
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 3.2.31 A National Vegetation Classification (NVC - Rodwell, 1991 et seq.32) was undertaken to determine the existing botanical interest for the semi-natural habitats located within the immediate zone of impact of the proposed improvement works. The NVC survey is a standard technique which produces a more detailed classification of British habitats, by dividing them into different floristic communities.
 3.2.32 Stands of homogenous vegetation identified within the Phase 1 survey were subjected to detailed survey. Within homogeneous stands, representative samples were located through subjective choice by the surveyor. The size of the quadrant used was habitat dependent, for example 2 x 2m quadrants were used for short, herbaceous vegetation and 50 x 50m quadrants for woodland canopy. Within each quadrant the DOMIN and/or DAFOR scales were used to provide an indication of the abundance and frequency of species recorded in each sample. DOMIN provides a quantitative measure of abundance while DAFOR is a relative measure, incorporating abundance and frequency. Tables 3.1 and 3.2 provide a brief explanation of these terms. ‘Local’ is used in conjunction with the DAFOR scale to indicate where a plant is localised, rather than widespread, within each habitat.
 Table 3.1 : DOMIN Values DOMIN value Explanation: % cover
 10 91-100 9 76-90 8 51-75 7 34-50 6 26-33 5 11-25 4 4-10 3 < 4 with many individuals 2 < 4 with several
 individuals 1 < 4 with few individuals
 Table 3.2 : DAFOR Values DAFOR value Explanation
 D Dominant A Abundant F Frequent O Occasional R Rare
 3.2.33 Ecological interpretation of the collected data enables an NVC community to be
 determined. The data can also be analysed using analytical computer programmes such as MATCH (Malloch, 199933) or MAVIS (CEH, 200034) to aid NVC community determination. However, in reality, unless extensive data are collected the results of computer analysis can be misleading and inconclusive and as such may not be deemed appropriate.
 3.2.34 In certain situations, such as where sites or habitats are of small spatial extent, the
 standard methodology may need to be adapted. In such situations replication of quadrant data may not be feasible and therefore the use of quadrants not deemed appropriate. In such cases the site or habitat was considered as a single quadrant, therefore it is inappropriate to use analytical computer programmes to determine the NVC community.
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 3.2.35 The NVC communities were determined in a single visit using an initial walk-over assessment with the key vegetation components being identified, followed by qualitative/ quantitative data collection as deemed appropriate for the particular habitat and situation. Quadrants were taken of each area to provide representative samples of the variety of habitats across the site. The data were interpreted using experience of the NVC communities, with reference to NVC books (Rodwell 1991 et seq.32). As a result of the nature of the habitats DOMIN values were not always deemed necessary and therefore only DAFOR values were recorded in some instances. Where possible the NVC sub-community was determined.
 3.2.36 It should also be noted that as a result of the natural variation of vegetation and the
 vagaries of the sampling upon which the original NVC is based, plant communities rarely exactly match those described in the NVC (Rodwell, 1991 et seq.32).
 3.2.37 The results of the NVC Survey are discussed in Section 3.4. The details are set out in the
 full report, National Vegetation Classification and Hedgerow Surveys103. Hedgerow Survey 3.2.38 All hedgerows within the immediate zone of impact of the proposed improvement works
 were assessed in 2009 in relation to Hedgerows Regulations (1997)35 wildlife and landscape criteria. The hedgerows were not assessed under the historical criteria within the ecology chapter.
 3.2.39 A desk study was undertaken to determine the potential presence of any protected, or
 Red Data Book (RDB), species likely to be associated with the hedgerows within the site. This involved contacting statutory and non-statutory organisations (detailed in the desk study methodology) for any records within and adjacent to the site. Middlemarch Environmental Ltd assimilated and reviewed the desk study data provided by the organisations in relation to the Hedgerow Regulations and the hedgerows occurring on site.
 3.2.40 The Hedgerows Regulations (1997)35 include various criteria upon which a hedgerow may
 be classed as ‘important’ with respect to wildlife and landscape or archaeology and history. Since records of scheduled protected species or RDB species are only speculative (species are not always apparent at any particular site for reason of seasonality or movement), the importance of hedgerows within the site was primarily determined by the number of woody species present, plus various topographical features. However, the desk study records are taken into consideration.
 3.2.41 A hedgerow is deemed ‘important’ if it, or the hedgerow of which it is a stretch:-
 (a) has existed for 30 years or more; and (b) satisfies at least one of the criteria listed in Part II of Schedule 1.
 3.2.42 The criteria listed in Part II of Schedule 1 consists of the following:-
 (i) Historic hedgerow existing before 1850, marking a parish or township boundary (ii) The hedgerow incorporates an archaeological feature (iii) Is part of, or associated with, an archaeological site (iv) Marks the boundary of, or is associated with, a pre-1600 estate or manor (v) Forms an integral part of a pre-Parliamentary enclosure field system (vi) Contains certain categories of species of bird, animals or plants listed in the
 Wildlife & Countryside Act or JNCC publications
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 (vii) Includes:-
 1. seven or more woody species in a 30m length; 2. six woody species, in a 30m length, and at least three associated features; 3. six woody species, in a 30m length, and includes one of the following – black
 poplar Populus nigra ssp. betulifolia, large-leaved lime Tilia platyphyllos, small-leaved lime Tilia cordata, wild service tree Sorbus torminalis; or
 4. five woody species, in a 30m length, and at least four associated features. 5. four woody species, in a 30m length, is adjacent to a footpath, bridleway,
 road used as a public footpath or a byway open to all traffic and has at least two associated features (a-e only below).
 3.2.43 The following are considered to be associated features:-
 a. A wall or bank supporting the hedgerow along at least half its length; b. Less than 10% gaps (in aggregate) along the hedgerow length; c. An average of one standard tree or more per 50m of hedgerow; d. At least 3 species within 1 m, in any direction, of the outer most edge of the
 hedgerow, from a list of 57 woodland plants in Schedule 2 e. A ditch along at least half its length; f. A number of connections with other hedgerows, ponds or woodland; and g. A parallel hedge within 15m.
 3.2.44 The Regulations also note the following:-
 • For several counties in the north of England, not including those within the study area for the M1 Junction 19 Improvement, the number of woody species is reduced by one.
 • The number of species within a 30m section is calculated as follows:-
 o Where the hedgerows are 30m or less, all woody species are counted. o Where the hedgerow is between 30 and 100m the number of woody species in
 the central 30m section were counted. o Where the hedgerow is between 100 and 200m the number of woody species
 in the central 30m sections of each 100m were counted and the aggregate figure divided by two.
 o Where the hedgerow is over 200m the number of woody species in the central 30m of each third of the hedgerow counted and the aggregate figure divided by three.
 • The species listed in Schedule 2 of The Hedgerows Regulations (1997)35 are all
 woodland species which are characterised by low mobility and dispersal distances. These species are more likely to be in hedgerows and soils that have been present and undisturbed for a significant period of time.
 • In order to fulfil Category F of the associated features, the hedgerow must score at
 least 4 points, where connection to a hedgerow is 1 point, broadleaved woodland (where majority of trees are broadleaf) is 2 points and a pond is 2 points. Connection counts if the feature is within 10m and would meet the hedgerow if the hedgerow line were continued.
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 3.2.45 The results of the hedgerow survey are discussed in Section 3.4. The locations of the hedgerows can be found illustrated on Figures 3.1 to 3.6. Hedgerows are reported in full in the Extended Phase 1 Habitat Survey102 and National Vegetation Classification and Hedgerow Surveys103.
 Scarce Arable Weeds 3.2.46 The margins of the arable fields identified during the Extended Phase 1 Habitat
 Survey102and within the immediate zone of impact of the proposed improvement works were assessed in 2009 to determine the presence of scarce arable weeds. The need for a scarce arable weed survey was raised by consultees during the scoping consultations. Phil Wilson, joint author of Arable Plants – A Field Guide (Wilson & King, 2003)37, was consulted on the methodology and stated that there was no standard methodology for arable weed survey as far as he was aware, but recommended that the following approach be taken:-
 1. carry out two summer surveys and one post-harvest survey (assuming that the land is
 not ploughed immediately after harvest). 2. record all species within each arable field, concentrating on the field margins. 3. use the DAFOR scale to provide an indication of abundance of each species recorded.
 3.2.47 Species considered to have a strong association with arable habitats are those included in
 Wilson & King (2003)37. In addition the Guidelines for the Selection of Local Wildlife Sites in Leicester, Leicestershire and Rutland38 were consulted in relation to plants associated with field margins.
 3.2.48 The results of the scarce arable weed survey are discussed in Section 3.4. The details are
 set out in the Scarce Arable Weed Survey Report104. Species Surveys : Birds Breeding Birds 3.2.49 Middlemarch Environmental Ltd undertook the following works in 2009 in accordance with
 the Royal Society for the Protection of Birds (RSPB) and the British Trust for Ornithology’s (BTO) guidance39, using an adapted common bird census methodology. Survey transects were identified through the site to ensure all habitats were represented. These transects were within the area where improvement works are to be undertaken and in adjacent habitats where disturbance could occur as a result of these works.
 3.2.50 Each transect was subjected to five survey visits to the site. Four surveys were
 undertaken in April to Mid June and a fifth survey was undertaken in July to take account of bird species which breed later in the season.
 3.2.51 The common bird census methodology requires ten visits to be undertaken. Given the
 nature of habitats on site and the proposed improvement works, it was decided, in consultation between the HA and Middlemarch Environmental Ltd, that only five visits were required to identify the main breeding bird species on the site. This approach was discussed and approved by NE during consultation in March 2009.
 3.2.52 The results of the breeding bird survey are discussed in Section 3.4. The full details can
 be found in the Breeding Bird Survey Report105.
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 Species Surveys : Herpetofauna 3.2.53 Herpetofauna are defined as the group of animals that includes amphibians (including
 newt, toad and frog) and reptiles (including lizard and snake). Amphibian Surveys 3.2.54 Surveys were undertaken in 2009 for amphibian species (including Great Crested Newt
 (GCN) Triturus cristatus, Smooth Newt Lissotriton vulgaris, Palmate Newt Lissotriton helveticus, Common Toad Bufo bufo and Common Frog Rana temporaria). Pond surveys in the years 2004, 2005, 2006 and 2007 have focused on the presence/absence of GCN, however, at the April 2009 scoping stage, it was requested that all other native amphibian species were included within the survey. The optimal survey periods for common frogs and common toads had passed by this point, but evidence of their presence would still be present in the form of adults, spawn and tadpoles. This would therefore still allow the identification of breeding ponds.
 3.2.55 The amphibian surveys have been undertaken according to NE’s GCN Mitigation
 Guidelines (English Nature 2001)40 as follows:-
 • Desk study • Habitat assessment • Field survey of water bodies
 3.2.56 English Nature (2001)40 state that a field survey for the presence of GCN requires a
 minimum of four visits to a water body, with at least two visits between mid-April and mid-May. Several survey methodologies to be utilised during these visits included:-
 • Bottle trapping • Egg search • Torchlight survey • Refugia search
 3.2.57 Bottle traps were laid in each water body to be surveyed during an evening using the
 appropriate method as defined by English Nature (2001)40. Traps were set at a density of one trap per two metres of shore line. The traps were then checked for amphibians before 10.00am the following morning. Any amphibians found were recorded and then released alive back into the pond from which they were caught.
 3.2.58 The egg search involves a direct assessment of emergent and submerged vegetation for
 GCN, palmate and smooth newt eggs, clumps of frog spawn and strings of toad spawn. 3.2.59 Torchlight survey is a standard amphibian recording technique employing a high power
 torch to illuminate the water body and allow the surveyor to record any amphibians seen. This technique is undertaken during the spring, when males would be displaying and courting females.
 3.2.60 Refuge searching involves looking underneath objects such as rocks, logs, moss and
 discarded debris in the vicinity of a pond. Adult and juvenile amphibians can often be found underneath such objects typically between March and October, especially if the objects are flat and retain moisture.
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 3.2.61 Where the results indicated the presence of GCN within a pond, a population assessment was completed for each water body concerned. This data would be required to inform any subsequent NE Development Licence that may be required and the scope of the mitigation measures to be carried out. This required two additional site visits to those water bodies found to contain GCN. To carry out a population assessment for GCN, NE guidelines require a total of six survey visits in suitable weather conditions including bottle trapping and torchlight surveys at each survey visit (English Nature, 2001)40. Surveys to calculate the population may be undertaken between mid-March and mid-June with at least three survey visits between mid-April and mid-May.
 3.2.62 It is extremely difficult to determine the actual size of a GCN population due to the
 inherent variation in sampling efficiency even with the best methods employed and the complex metapopulation dynamics involved. GCN in a given area often form a metapopulation, i.e. a series of sub-populations linked by the dispersal of individuals40. Therefore, English Nature (2001)40 has developed a Population Size Class system for the purposes of development licence applications.
 3.2.63 The peak population count for a single night (using one survey methodology only) was
 used to inform the process, where ponds were within 250m of each other, the peak was summed across these ponds for the same night and a size class assigned using the following:-
 • Small – where peak count was up to 10. • Medium – where peak count was 11 to 100. • Large – where peak count exceeded 100.
 3.2.64 Any ponds which did not contain GCN but contained other amphibians were not subject to
 the two further visits. No specific population size class assessment methodologies exist to allow the estimation of the other amphibian populations recorded during the surveys and therefore only pond usage and peak adult counts could be recorded.
 3.2.65 All ponds were assessed for their suitability for GCN. This assessment was undertaken
 using the GCN Habitat Suitability Index (HSI). No similar suitability indices are available to allow similar calculation of the habitat suitability of each pond for the other amphibian species.
 3.2.66 The HSI for GCN was developed by Oldham et al (2000)42. The HSI scoring system was
 developed as a means of evaluating habitat quality and quantity. An HSI is a numerical index between 0 and 1, where 0 indicates unsuitable habitat and 1 represents optimal habitat. The HSI for the GCN incorporates ten suitability indices, which are all the factors that affect GCN. These ten indices are:-
 • location • pond area • whether the pond dries out • water quality • shading of pond • presence of water fowl • presence of fish • number of ponds within 1km • quality of terrestrial habitat • macrophyte (that is aquatic plant) coverage of the pond
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 3.2.67 HSI Scoring System:-
 • < 0.5 = poor suitability • 0.5-0.59 = below average suitability • 0.6-0.69 = average suitability • 0.7-0.79 = good suitability • 0.8 = excellent suitability
 3.2.68 It should be noted that the presence of GCN is not guaranteed by a high HSI score, and
 likewise their absence would not be confirmed by a low score. In addition, there is no correlation between HSI scores and the population levels of GCN observed in each pond.
 3.2.69 A total of 43 ponds and seven ditches fall within the 500m potential impact zone
 associated with the proposed junction. 24 of these ponds (numbered 1 to 22, 30 and 31) were the subject of population monitoring, as they have been surveyed previously by either Loughborough Ecologists (200519), Middlemarch Environmental Ltd (200623 and 200725), or both. For continuity purposes these ponds were numbered within this chapter as per the previous surveys undertaken. DMRB3 guidance suggests surveying all ponds within 1 km of the scheme. However, due to the extensive GCN surveys undertaken in previous years and the knowledge that GCN are present around the site within 500 m, the 1 km distance was reduced to 500 m (agreed through the consultation process). An English Nature (2004)123 study on the efficiency of GCN capture techniques concluded that when trapping and translocation was conducted over 250m from GCN breeding ponds the capture rates tended to very low, with most captures recorded within 50 m of a breeding pond. This indicates that GCN mostly utilise habitats within 250m of breeding ponds, however this is dependent on the habitats present around the breeding pond and the connectivity between habitats. This reduction in survey area would not have a negative impact upon any subsequent assessments as the distance allowed for the metapopulations of GCN to be identified in the ponds immediately adjacent to the works. Also if the metapopulations increased between the 500 m and 1 km area, then this would not increase any required mitigation.
 3.2.70 Ponds surveyed by Middlemarch Environmental Ltd in 2007 25 (numbered 32 to 37) that
 are now outside the impact zone for the now Preferred Route were therefore not surveyed in 2009.
 3.2.71 An additional 19 ponds and seven ditches surveyed during 2009 have not fallen within the
 impact area of previous proposals and therefore have not been previously surveyed. These new ponds were given numbers starting at Pond 40 and finishing at Pond 58. No ditches within the area had previously been surveyed as they did not provide suitable breeding habitat for amphibians. Since the 2007 survey a number of ditches were found to contain standing water and would therefore provide potential suitable breeding habitat for amphibians. These ditches were numbered from 1 to 7.
 3.2.72 The results of the amphibian survey are discussed in Section 3.4 with the summary of the
 results illustrated on Figure 3.8. Full details are included in the Amphibian Survey106.
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 Reptile Survey 3.2.73 During the initial visit in March 2009, survey transects were identified on site to ensure
 that all habitats that are to be directly affected by the proposed improvement works or suitable habitats immediately adjacent to these works were sampled. Additional transects were also chosen (within 500m of any proposed improvement works) in areas of prime reptile habitat to establish a wider understanding of reptile populations around the site e.g. around streams, ditches, ponds, rough grassland and scrub. Any important reptile features such as vegetation piles, sunny aspects, log piles and an abundant food supply (invertebrates etc.) were also noted.
 3.2.74 Reptile species are often difficult to record in surveys as their colouration, markings and
 behaviour make them difficult to observe directly. Temporary refugia or shelters were therefore established on site, utilising the ‘… propensity for reptiles routinely to seek out structures that both act as places of shelter from predation or disturbance, and as aids in absorbing heat’ (DMRB guidelines42) to form the basis of a quantitative survey method.
 3.2.75 The identification of survey transects facilitated the installation of refugia within the site. 3.2.76 Six site visits (including five inspection visits) were completed between April and May
 2009 in accordance with DMRB guidelines42. The first visit:-
 • Identified the survey transects, facilitating the installation of 820 temporary survey refugia within the site. (Refugia were made from 0.5m x 0.5m sections of roof felt.)
 • Identified important reptile features on site, such as likely reptile nesting and basking sites.
 • Included a search of existing refugia. 3.2.77 500 refugia were initially installed between the 31st March and 3rd April 2009 for use during
 the survey. A further 300 refugia were installed between the 27th and 29th April 2009 when the ecological survey area was increased. The subsequent visits included existing and temporary refugia checks and a general walkover survey.
 3.2.78 During this survey period, the site boundaries were further extended and therefore
 additional areas required surveying for the presence of reptiles. As it was not possible to undertake the necessary five inspection visits within the April – May surveying window, a total of ten survey visits were undertaken on these additional refugia in accordance with DMRB guidelines42. A further 20 refugia were installed on the 17th May 2009.
 3.2.79 Reptiles are poikilotherms, animals whose internal temperature varies with the ambient
 environmental temperature. Blomberg and Shine (1996)43 state that the timing of the survey visits should be dictated by weather conditions. Therefore the surveys were only undertaken when prevailing weather was appropriate for reptile detection, i.e. air temperature between 9°C and 17ºC, with no or very low wind speed, preferably after a period of rain. Refugia were examined before 10.00am or after 5.00pm on each visit.
 3.2.80 The results of the reptile survey are discussed in Section 3.4 with the summary of the
 results illustrated on Figure 3.9. The full details are in the Reptile Survey107. Species Surveys : Invertebrates 3.2.81 Invertebrates are the group of animals without backbones and include insects, spiders,
 worms and snails.
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 White-clawed Crayfish Survey 3.2.82 The survey for white-clawed crayfish Austropotamobius pallipes carried out in 2009
 involved a combination of methods: manual searching of suitable refuges and night searching with a powerful torch, covering all accessible areas of the site.
 3.2.83 Manual searching can be undertaken in clear, shallow waters where the surveyor can
 hand search actual refuges. Manual searching is generally the best method for initial surveys (Peay 2000)45.
 3.2.84 Night viewing can cover more of the watercourse than by manual searching or trapping.
 This method records active crayfish from otherwise inaccessible refuges. Where this method is possible it is more effective than trapping (Peay 2000)45. It also results in the least disturbance to the river habitat.
 3.2.85 The records were presented on standard survey forms (Peay, 2003)44 and can be found in
 the White-clawed Crayfish Survey Report108. 3.2.86 Trapping was not undertaken, as all of the watercourses within the disturbance area could
 be either torched, manually searched or both. 3.2.87 The results of the white-clawed crayfish survey are discussed in Section 3.4. The full
 details are in the White-clawed Crayfish Survey108. Invertebrates (General) 3.2.88 A terrestrial invertebrate baseline survey and aquatic habitat survey of the site within and
 adjacent to any working zones was undertaken in 2009, which included the following elements:-
 • Phase 1: an invertebrate habitat assessment and dead wood habitat assessment of
 the site. • Phase 2: a baseline invertebrate survey of areas identified as being of value to
 invertebrates from the initial Phase 1 survey. • Notable species survey for comb-footed spider Achaearanea simulans (records of this
 Nationally Scarce spider were identified in the desk study within the study area). 3.2.89 The Phase 2 survey established the current interest of the site, in terms of invertebrates,
 by providing a species list for selected areas of the site, which was used to identify the presence of any Nationally Scarce and/or RDB species utilising the site.
 3.2.90 The invertebrate assemblages present on site were analysed using the Invertebrate
 Species-habitat Information System (ISIS), Webb & Lott, 200646. ISIS is a computer application developed by NE to identify invertebrate assemblage types within a species list for a site and scores each assemblage type according to its conservation value.
 3.2.91 The data collected allowed focused habitat management or habitat creation for
 invertebrates to be planned. 3.2.92 The Phase 2 survey comprised six visits to the site, which were undertaken between April
 and August 2009 (weather dependent). The initial visit (Phase 1) involved a walkover survey, during which priority areas for sampling were identified. A total of twenty-five terrestrial areas were selected for further survey based on the initial habitat assessment of
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 the site and on the location of proposed improvement works for the project. The habitat areas and sampling point (SP) locations are shown on Figure 3.10.
 3.2.93 The sample areas identified in the initial walkover survey were surveyed for the following
 target groups of terrestrial invertebrates:-
 • Aculeate Hymenoptera (bees, ants and wasps): all families; • Beetles (Coleoptera): all families; • True Bugs (Hemiptera): all families; and • True Flies (Diptera): selected families.
 3.2.94 Survey methodology were based on those provided by Drake et al (2007)47 and included
 the following techniques for terrestrial invertebrates:-
 • Pitfall trapping; • Water trapping; • Sweep netting; and • Vegetation beating.
 Aquatic Survey Methodology 3.2.95 The aquatic invertebrate survey included the following elements:
 • Assessment of ponds located within survey area using the Predictive System for Multimetrics (PSYM48) methodology involving aquatic-macro invertebrate sampling and aquatic plant identification.
 • Assessment of conservation value of wet ditches using methodology developed by Buglife (Palmer et al., 2007)49, involving aquatic-macro invertebrate and aquatic plant sampling and identification.
 • Assessment of the conservation value of running water present on site involving aquatic-macro invertebrate sampling and Biological Monitoring Working Party (BMWP50) scoring to assess water quality on site.
 Assessment of Species Rarity 3.2.96 Each species recorded during the survey has been assigned a status. For species of
 conservation concern, these statuses have been taken from the most recently available publications, which are published by the JNCC and cover the following groups:-
 • Coleoptera (beetles): Hyman & Parsons 199252, 199453 • Hymenoptera (bees, ants and wasps): Falk, 1991a54 • Diptera (true flies) : Falk,1991b55 • Hemiptera (true bugs): Kirby, 199256
 3.2.97 The definitions and criteria for ascribing species to scarcity/threat categories are detailed
 in Table 3.3. Species of conservation concern are assigned either RDB categories or Nationally Scarce categories depending on the level of threat.
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 Table 3.3 : Definitions and Criteria for Scarcity / Threat Categories for Invertebrates Status Category Definition and Criteria RDB1: Endangered Taxa in danger of extinction whose numbers have been
 reduced to a critical level or habitat has been reduced such that they are deemed to be in immediate danger of extinction. Species known or believed to occur only as a single population within 1 10km square of National Grid.
 RDB2: Vulnerable Taxa believed likely to move into the endangered category in the near future if causal factors continue to operate. Included are taxa of which most or all of the populations are declining.
 RDB3: Rare Taxa with small populations that are not at present endangered or vulnerable, but are at risk. Species which are estimated to exist in only 15 or fewer post 1970 10km squares of the National Grid.
 RDBK: Insufficiently Known
 Taxa suspected to fall within the RDB categories but with too little information to allow confident assignment to any of the previous categories.
 Nationally Scarce: Category A (Na)
 Taxa which do not fall within RDB categories but which are considered to be uncommon in Great Britain. Species occurring in 30 or fewer 10km squares of the National Grid.
 Nationally Scarce: Category B (Nb)
 Taxa which do not fall within RDB categories but which are considered to be uncommon in Great Britain. Species occurring in between 31 – 100 10km squares of the National Grid.
 ISIS Data Analysis 3.2.98 Terrestrial invertebrate assemblages were investigated within the selected sampling areas
 of the site using ISIS. The following explanation of the system has been extracted from Drake et al. (2007)47.
 3.2.99 ISIS is based on a definition of an assemblage as a suite of species occurring in the same
 piece of homogenous habitat. Two levels of assemblage type are recognised by ISIS:-
 • Broad Assemblage Types (BATs): Fourteen BATs are recognised and these are characterised by species that are more widespread; and
 • Specific Assemblage Types (SATs): There are twenty-eight SATs recognised and these are characterised by stenotopic species i.e. those which are habitat specialists able to adapt only to a narrow range of environmental conditions, and considered to have intrinsic conservation value and are generally found on sites with conservation interest.
 3.2.100 An example of a BAT, together with associated SAT for the parent BAT is provided in
 Table 3.4. Table 3.4 : Example ISIS Assemblage Type Classification Broad Assemblage Type Specific Assemblage Type
 A21 Wood decay A211 Heartwood decay A212 Bark and sapwood decay A213 Fungal fruiting bodies A215 Epiphyte fauna
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 3.2.101 An assessment of the value of the invertebrate assemblages present within the site was then undertaken using the results generated and the species information provided by ISIS.
 Notable species Survey 3.2.102 A targeted survey for comb-footed spider (a Nationally Scarce species) was undertaken
 within selected areas of the site by a sub-contractor specialising in spiders (Richard Wright: Consultant Entomologist). The areas of the site surveyed for this species included the road verges along Shawell Lane to the south and north of the M6 bridge (SP 20 and SP 21), the road verges along Swinford Road to the south west of the M6 (SP 22), the road verges along Rugby Road to the north east of the M1 (SP 23), the riparian corridor along the northern bank of the River Avon (SP 24) and a section of the northern verge of the M6 (SP 25).
 3.2.103 This species of spider is Nationally Scarce (Category B) and has a local distribution
 occurring predominately within the southern half of England north to Yorkshire. This species occurs within areas of scrub, on hedgerows and along green lanes as well as woodland edge, rides and is found on bushes and small trees (Harvey et al., 2002)57. Adults of both sexes are found during June and July.
 3.2.104 The results of the invertebrate survey are discussed in Section 3.4 with the summary of
 the results illustrated on Figure 3.10. The full details are set out in the Invertebrate Report109.
 Species Surveys : Mammals Badger Survey 3.2.105 Details regarding badgers are contained within the Confidential Badger Report Addendum
 to this Chapter, to which access is limited for reasons of animal welfare. Reference is made to that document for the assessment methodology.
 Bat Survey Initial Habitat Assessment
 3.2.106 A habitat assessment of the landscape was undertaken using maps, aerial photographs
 and Phase 1 Survey Habitat data, within 500m of the potential impact area. This formed part of a walk over survey to determine the habitat features which are suitable to bats for commuting, foraging and roosting. HA Interim Advice Note in Relation to Bats (2008)118 requires that these habitat assessments are undertaken typically between 500m and 3000m from the site of proposed work routes. Given the existing infrastructure and fragmentation of the site, the design of the proposed route, and the habitats present, the lower distance of this survey requirement has been chosen.
 Field Surveys Daytime Bat Survey of Bridges, Culverts and Buildings 3.2.107 In accordance with the specifications detailed by Bat Mitigation Guidelines (BCT) 2007119,
 English Nature 2004120 and HA guidance (2008)118, a daytime external survey of the bridges, culverts and a number of buildings within or immediately adjacent to the improvement works area was undertaken. A visual assessment was undertaken of the
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 bridges and culverts for activity and signs of possible bat presence. All likely roosting areas were visually assessed where safe to do so. These surveys were undertaken in March and May 2009.
 Daytime Bat Survey of Trees 3.2.108 In accordance with HA guidance (2008)118 the trees within 100m of the proposed impact
 area were surveyed for features of interest to roosting bats in March and May 2009. The daytime survey included a walk over survey of all trees within approximately 100m of the edge of the proposed scheme. Trees were assessed from the ground looking for suitable bat roosting features within the trees (i.e. woodpecker holes, cavities, hollow trunk/ branches, dense ivy, peeling bark etc.). The initial stage of the survey was to determine the need for any further detailed surveys through identifying the trees which contained features providing a medium or greater potential to support a bat roost. The ranking of trees was undertaken using a low, medium or high system.
 3.2.109 Any trees identified as having medium or high potential were subject to further surveys i.e.
 they were subject to emergence and dawn surveys. All trees identified with having medium to high bat potential were recorded using a ten figure grid reference (GPS). Due to their negligible potential to support roosting bats any trees identified as having low potential were not recorded and have not been subject to further survey work. Any trees confirmed to contain a bat roost are clearly stated within the results.
 First Emergence Bat Survey 3.2.110 In line with BCT (2007)119, a nocturnal survey was conducted on all trees (with medium /
 high potential), bridges, culverts and buildings which are within 100m of the proposed impact area (commencing 20 minutes prior to sunset and continuing until three hours after sunset). The surveys were undertaken in June and July 2009. The emergence survey was conducted using electronic bat detectors (Bat Box Duet & Petterson D240x). Computer analysis of all bat detector recordings made was undertaken to identify all bats recorded on the site, to either species or genus level. Some species of bats echolocate at similar frequencies and the characteristics of their calls can overlap dependent on the environment they are in i.e. Myotis bats. It is widely accepted that if there is any doubt identifying a bat to species level then identification to genus level is satisfactory (Russ, 1999)121.
 Second Emergence Bat Survey 3.2.111 A second emergence survey was undertaken in July and August 2009 on those features
 of interest within 100m of the proposed improvement works where it is anticipated that an impact could occur as a result of the development. These surveys were undertaken to determine how bats were using the habitats on site and if any bats were roosting within the areas of the site which could not be fully covered by the initial assessment. The emergence survey followed the same methodology as outlined in the First Emergence Survey.
 3.2.112 The emergence surveys were undertaken to determine if the features identified during the
 daytime assessments were used frequently as a roost during the survey period. 3.2.113 The Bat Survey – Good Practice Guidelines published by the BCT (2007)119 recommends
 that at least two to three nocturnal surveys should be undertaken during the bat activity season (optimal survey period May to August, inclusive) to assess the levels of bat activity on a site. Following consultation with NE, it was identified that two emergence and one
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 dawn swarm survey would be required on those potential roosting areas immediately within the direct impact zone of the improvement works.
 Dawn Swarm Bat Surveys 3.2.114 Dawn surveys were conducted in July and August 2009 on all trees (with medium / high
 potential), bridges, culverts and buildings within 100m of the proposed impact area, which are likely to be impacted upon as they fall within the direct impact zone of the improvement works. The surveys were undertaken to observe bats re-entering their roosting location. Dawn swarming is where bats gather and fly around at the entrance to a roost making the roosts easier to identify. Bats swarm at their roost site 10 – 90 minutes prior to entering the roost at dawn (BCT, 2007)119. Surveying for dawn swarming by bats is an efficient way of detecting new bat roosts. Middlemarch Environmental Ltd started the dawn surveys a minimum of two hours prior to sunrise. To facilitate the detection of bats and to aid in the determination of species of bat using the site, the dawn surveys were conducted using electronic bat detectors. Computer analysis of all bat detector recordings made was undertaken to identify all bats recorded on the site, to either species or genus level.
 Back Tracking Bat Surveys 3.2.115 Back tracking surveys were conducted in June and July 2009 to facilitate the emergence
 surveys undertaken on site. This allowed a selection of bats recorded foraging / commuting within the 100m survey area, but not found to be roosting within it, to be followed to their roosting location (within 500m of the proposed impact area and where was access permitted). The back tracking surveys enable bats to be tracked to the area where they swarm around at the entrance to a roost making the roosts easier to identify. Back tracking surveys are an efficient way of detecting new bat roosts. Middlemarch Environmental Ltd started the back tracking surveys a minimum of 2 hours prior to sunrise. To facilitate the detection of bats and to aid in the determination of species of bat using the site, the back tracking surveys were conducted using electronic bat detectors. Computer analysis of all bat detector recordings made was undertaken to identify all bats recorded on the site, to either species or genus level.
 Bat Activity Survey of Habitat Usage Transect Surveys 3.2.116 The recording methodology utilised for the bat surveys was based upon “The National Bat
 Monitoring Program – Noctule bat, Serotine and Pipistrelle 45/55 KHz field survey 2003” (BCT 2003)121.
 3.2.117 A total of six transects were identified across the main bat habitats directly adjacent to the
 impact zone for the proposed improvement works. A total of 12 spot points with 12 walks were identified across each transect. Transects commence with walk 1, then spot point 1 followed by walk 2, spot point 2 etc. Transects end with walk 12 followed by spot point 12. Where possible the spot points were marked against key habitat features/landmarks within the transect. The survey commenced 20 minutes after sunset with two minutes spent at each spot point. The surveys were undertaken in June and July 2009.
 3.2.118 Under the methodology, each of the transects required two visits by the same surveyor
 and with the same detection equipment. During the second visit, the transects were undertaken in reverse to the first visit i.e. each transect started with spot point 12, then walk 12, spot point 11, then walk 11 etc. The transect ends with spot point 1, followed by
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 walk 1. In addition, each transect was assessed for the habitats present during daylight hours which bats could be utilising during the transect surveys. To assess the habitats, the transect is divided into three sections (Spot points 1 to 4 in Section 1, Spot points 5 to 8 in Section 2 and Spot Points 9 to 12).
 Activity Recorded during Emergence and Dawn Surveys 3.2.119 Specific locations around the site were surveyed in July and August 2009 for levels of bat
 activity and behaviour i.e. commuting and foraging patterns. During the emergence, dawn and back tracking surveys, the total number of bat passes per individual species of bat was recorded to establish key areas used by bats for commuting and foraging. Directional movements were also recorded. To facilitate the detection of bats and to aid in the determination of species of bat using the site, the surveys were conducted using electronic bat detectors. Computer analysis of all bat detector recordings made was undertaken to identify all bats recorded on the site, to either species or genus level.
 Identification to Species Level Mist Netting 3.2.120 During July and August 2009, mist nets were used in three main locations to the north of
 the M6 and adjacent to Tomley Hall Wood to allow capture of individual bats to allow identification to species level. Mist netting was required following the detection of swarming bats within Tomley Hall Wood with call frequencies between those of common pipistrelle Pipistrellus pipistrellus and Nathusius’ pipistrelle Pipistrellus nathusii bats. Mist netting was therefore required, at the locations detailed above, to determine whether Tomley Hall Wood contained a common pipistrelle or Nathusius’ pipistrelle bat roost. Nathusius’ pipistrelles are rare bats in the local area and an individual was recorded near Tomley Hall Wood during a transect. The mist nets were monitored throughout the night over two nights in all three locations. Any species captured were identified to species level and released, after analysis, close to the area where they were captured. Mist nets were not required at any further locations as no additional areas were identified as containing Nathusius’ pipistrelles during the surveys and no further ambiguous record of Nathusius‘ pipistrelle needed clarification.
 3.2.121 The results of the bat survey are discussed in Section 3.4 with the summary of the results
 illustrated on Figure 3.11. The full details are set out in the Bat Survey Report110 Brown Hare Survey 3.2.122 During other ecological surveys brown hare Lepus europaeaus was identified within the
 study area, as detailed in Figure 3.14, and therefore the original survey scope was amended to include this UK BAP and NERC Act 2006 species.
 3.2.123 Ten, approximately 1km long transects were identified within the site. The areas surveyed
 were:-
 • along the route of the local vulnerable users network for the two sections of new bridleway, one of which to the south of Swinford is being upgraded from a footpath the other follows the line of the River Avon between the A14 and M1.
 • within areas which are being directly impacted by the proposed improvement works • areas immediately adjacent to the location of the improvement works.
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 3.2.124 Transect routes were designed to provide as big a visible survey range as possible. The surveyor walked each transect, noting the habitat types and any hares observed in relation to the transect line. The observer stopped every 100m for one minute and scanned the surrounding landscape for brown hares visible from the transect. Each transect was undertaken twice.
 3.2.125 The results of the brown hare survey are discussed in Section 3.4 with the summary of the
 results illustrated on Figure 3.12. The full details are included in the Brown Hare Survey Report111
 Otter Survey 3.2.126 An otter survey was conducted on all watercourses in 2008/9 within a 2km radius from the
 likely disturbance areas, in accordance with the recommendations of the IEA (1995)7 and DMRB (1999)58. Where appropriate, the survey was widened to include other water bodies in the area, e.g. lakes, reservoirs or ponds. The area surveyed is defined on Figure 3.12. The survey included, but was not limited to, the following watercourses:
 • River Avon • Swinford Lodge Brook • Unnamed stream flowing south from Swinford • Clay Coton – Yelvertoft Brook
 3.2.127 The DMRB (1999)58 methodology requires that surveys are undertaken at three monthly
 intervals over a period of one year. This allows the survey to account for seasonal variations in otter activity as otters may use different areas of their territory at different times of year, and this must be taken into account when assessing the impacts of a scheme upon this species. Surveys were undertaken in October 2008, January 2009, April 2009 and July 2009.
 3.2.128 The field surveys included:
 • A search for field signs of tracks, spraint, holts and other evidence of otter activity • A brief description of the surrounding habitat • Spot checks of bridges for signs of otter activity
 3.2.129 Evidence of otter activity is recorded within the Otter Survey Report112. If necessary the
 data gathered would inform a NE Licence should one be required at construction stage, due to the proximity of a holt to the improvement works.
 3.2.130 The results of the otter survey are discussed in Section 3.4 and the summary of the
 results are illustrated on Figure 3.12. Water Vole Survey 3.2.131 The water vole Arvicola amphibius survey carried out in April 2009 was split into two
 elements, as described below. 3.2.132 Water Vole Habitat Survey: The survey consisted of an assessment of all waterbodies and
 watercourses located within close proximity to the improvement works with regard to the suitability of the habitats for water vole. Watercourses were surveyed 250m upstream and downstream of the nearest improvement works, including any potential construction and
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 compound areas etc. This can be undertaken at any time of the year, however, cannot be carried out in periods of high water levels.
 3.2.133 Water Vole Survey: A search was undertaken of the habitats identified above for signs of
 water vole activity, such as:-
 • Burrows • Droppings • Latrine sites • Feeding stations and “lawns” • Footprints and tracks or “runs”
 3.2.134 These signs become evident from the start of the water vole breeding season in March
 and are visible until the end of September, weather dependent (Strachan & Moorhouse 200659).
 3.2.135 The results of the water vole survey are discussed in Section 3.4. The details are set out
 in the Water Vole Survey Report113. Other Protected Species 3.2.136 In the course of the surveys, note was made of the possible presence and need for further
 survey of other protected species including dormouse Muscardinus avellanarius. No evidence of dormouse was seen during the 2005 surveys19. Although there is suitable dormouse habitat in the vicinity of the scheme, most of it is small, scattered and relatively young. This factor and the lack of dormouse records in the vicinity of the scheme suggested there would be no requirement for further field surveys to be undertaken. Following consultation with NE it has been agreed that no further survey or other work is recommended for this species. No evidence of dormouse was recorded during the 2008-2009 survey suite.
 3.2.137 The results of the desk study and consultations did not identify any further species or
 habitats of principal importance for nature conservation within the locality. 3.2.138 During the surveys detailed above, no further species or habitats of principal importance
 for nature conservation were identified and therefore no further surveys were recommended.
 Evaluation Criteria 3.2.139 To evaluate the significance of any particular impact on any ecological receptor the
 following criteria in Tables 3.5 to 3.9 are used (DMRB Volume 11 Section 2 Part 5 Assessment and Management of Environmental Effects) 5. DMRB5 provides an outline of the environmental sensitivity of environmental resources and receptors together with a scale of the magnitude of impacts. The significance of the effect is derived as a function of the receptor or resources environmental value or (sensitivity) and the magnitude of project impact (change).
 3.2.140 Descriptors or criteria for the environmental value or sensitivity of an environmental
 resource are listed in Table 3.5.
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 Table 3.5 : Environmental Value (or Sensitivity) and Typical Descriptors Value (sensitivity) Typical descriptors Very high Very high importance and rarity, international scale and very limited
 potential for substitution High High importance and rarity, national scale, and limited potential for
 substitution Medium High or medium importance and rarity, regional scale, limited potential
 for substitution Low (or Lower) Low or medium importance and rarity, local scale Negligible Very low importance and rarity, local scale 3.2.141 Transport Analysis Guidance Department for Transport (2003)60 also provides a guide to
 the biodiversity and earth heritage value for conservation sites which is provided in Table 3.6.
 Table 3.6 : Guide to Biodiversity and Earth Heritage Value International designations Ramsar Sites
 World Heritage Sites Biosphere Reserves European sites: SACs, SPAs, Sites of Community Importance (SCIs), possible/candidate SACs and SPAs Sites hosting habitats/species of (European) Community interest Sites hosting significant species populations under the Bonn Convention Sites hosting significant populations under the Bern Convention Biogenetic reserves under the Council of Europe European Diploma Sites under the Council of Europe
 National designations Sites of Special Scientific Interest Sites with Limestone Pavement Orders Nature Conservation Review sites Geological Conservation Review sites Marine Nature Reserves Areas of Special Protection for Birds Sites hosting RDB species Sites hosting species not covered by the Bern Convention but in Schedules 1, 5 and 8 of the Wildlife and Countryside Act 1981
 Regionally important and locally designated sites
 Local Nature Reserves Sites of Importance for Nature Conservation/County Wildlife Sites/other local designations Regionally Important Geological Sites Important ‘inventory’ sites (e.g. ancient woodland inventories) Other sites with Biodiversity Action Plan priority habitats/species Other natural/semi-natural sites of significant biodiversity importance not referred to above
 Other sites with local conservation interest
 Sites not in the above categories, but with some biodiversity or earth heritage interest
 3.2.142 DMRB5 descriptors or criteria for the magnitude of the impact of a project that would be
 developed are listed in Table 3.7. These can be either adverse or beneficial.
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 Table 3.7 : Magnitude of Impact and Typical Descriptors Magnitude of impact
 Typical criteria descriptors
 • Loss of resource and/or quality and integrity of resource; severe damage to key characteristics, features or elements (Adverse).
 Major
 • Large scale or major improvement of resource quality; extensive restoration or enhancement; major improvement of attribute quality (Beneficial)
 • Loss of resource, but not adversely affecting the integrity. Partial loss of/damage to key characteristics, features or elements (Adverse).
 Moderate
 • Benefit to, or addition of, key characteristics, features or elements; improvement of attribute quality (Beneficial)
 • Some measurable change in attributes quality or vulnerability; minor loss of, or alteration to, one (maybe more) key characteristics, features or elements (Adverse).
 Minor
 • Minor benefit to, or addition of, one (maybe more) key characteristics, features or elements; some beneficial impact on attribute or a reduced risk of negative impact occurring (Beneficial).
 • Very minor loss or detrimental alteration to one or more characteristics, features or elements (Adverse).
 Negligible
 • Very minor benefit to or positive addition of one or more characteristics, features or elements (Beneficial).
 No change • No loss or alteration of characteristics, features or elements; no observable impact in either direction.
 3.2.143 The DMRB5 approach to assigning significance relies on reasoned argument, professional
 judgement and taking on board the advice and views of appropriate organisations. This reasoned argument and professional judgement approach is also included within the IEEM Guidance4. Assigning each effect to one of the five significance categories enables different topic issues to be placed upon the same scale. These five significance categories or project descriptors are set out in Table 3.8.
 Table 3.8 : Descriptors of Significance of Effects Significance category Typical descriptors of effect Very large Only adverse effects are normally assigned this level of significance.
 They represent key factors in the decision-making process. These effects are generally, but not exclusively, associated with sites or features of international, national or regional importance that are likely to suffer a most damaging impact and loss of resource integrity. However, a major change in a site or feature of local importance may also enter this category.
 Large These beneficial or adverse effects are considered to be very important considerations and are likely to be material in the decision-making process.
 Moderate These beneficial or adverse effects may be important, but are not likely to be key decision-making factors. The cumulative effects of such issues may influence decision-making if leading to an increase in the overall adverse effect on a particular resource receptor.
 Slight These beneficial or adverse effects may be raised as local factors. They are unlikely to be critical in the decision making process, but are
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 Significance category Typical descriptors of effect important in enhancing the subsequent design of the project.
 Neutral No effects or those that are beneath levels of perception, within normal bounds of variation or within the margin of forecasting error.
 3.2.144 It is important to note that significance categories are required for beneficial as well as
 adverse effects. The five significance categories give rise to nine potential outcomes. Change can be either beneficial or adverse, and effects can also therefore be either beneficial or adverse. In these cases a single description should be decided upon with reasoned judgement for that level of significance chosen. Table 3.9 indicates how significance may be determined from the above data.
 Table 3.9 : Arriving at the Significance
 Ver
 y H
 igh
 Neutral Slight
 Moderate or Large
 Large or Very Large
 Very Large
 Hig
 h Neutral
 Slight
 Slight or Moderate
 Moderate or Large
 Large or Very Large
 Med
 ium
 Neutral
 Neutral or Slight
 Slight
 Moderate
 Moderate or Large
 Low
 Neutral
 Neutral or Slight
 Neutral or slight
 Slight
 Slight or Moderate
 EN
 VIR
 ON
 ME
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 ALU
 E (S
 EN
 SIT
 IVIT
 Y)
 Neg
 ligib
 le
 Neutral
 Neutral
 Neutral or Slight
 Neutral or Slight
 Slight
 No change
 Negligible
 Minor
 Moderate
 Major
 MAGNITUDE OF IMPACT (DEGREE OF CHANGE)
 3.2.145 The significance is assigned after consideration of the effectiveness of the design and
 committed mitigation measures in accordance with the HA’s requirements. That is, significance is assigned with mitigation in place allowing for the positive contribution of all mitigation that is deliverable and committed.
 3.2.146 In arriving at significance recommendations included in the recent IEEM Guidelines
 (2006)4 have also been taken into account. In particular these recognise the need to identify the sensitivity of local values for biodiversity, i.e. features of local value should not always be considered as Low as set out in Table 3.5.
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 3.3 LEGISLATION AND POLICY FRAMEWORK Overview of Legislation 3.3.1 This section provides an overview of the framework of legislation and policy which
 underpins nature conservation and is capable of being a material consideration in the planning process in England.
 3.3.2 A range of habitats and species within the UK are the subject of various protective
 measures resulting from International Conventions, European Directives and UK legislation. These include:-
 • The Convention on the Conservation of European Wildlife and Natural Habitats
 197961; • The Convention on Biological Diversity 199362; • The Wildlife & Countryside Act 198163 as amended; • The EC Habitats Directive 199264.
 3.3.3 These have been formulated into legislation, as well as a number of policy measures and
 formal site designations, discussed further below. The Conservation (Natural Habitats. &c.) Regulations 1994 (as amended)65
 3.3.4 The Conservation (Natural Habitats &c.) Regulations 1994 (as amended)65 also known as
 the Habitat Regulations transpose EEC Council Directive 92/43 (The Habitats Directive)64 into UK law. The regulations place duty upon the relevant authority of the UK government to identify sites which are of importance to the habitats and species listed in Annexes I and II of the Habitats Directive64. Those sites which meet the criteria are, in conjunction with the European Commission, designated as Sites of Community Importance, which are subsequently identified as Special Areas of Conservation (SAC) by the European Union member states. The regulations also place a duty upon the UK government to maintain a register of European protected sites designated as a result of EC Directive 79/409/EEC65 on the Conservation of Wild Birds (The Birds Directive). These sites are termed Special Protection Areas (SPA) and, in conjunction with SACs, form a network of sites known as Natura 2000.
 3.3.5 The regulations also provide for the protection of individual species of fauna and flora of
 European conservation concern listed in Schedules 2 and 4 respectively. Schedule 2 includes species such as otter and GCN for which the UK population represents a significant proportion of the total European population. It is an offence to deliberately kill, injure, disturb or trade these species in the UK. Schedule 4 plant species are protected from unlawful destruction, uprooting or trade under the regulations.
 The Wildlife and Countryside Act (WCA) 198163
 3.3.6 The WCA, as amended, consolidates and amends pre-existing national wildlife legislation
 in order to implement the Bern Convention61 and the Birds Directive66. It complements the Conservation (Natural Habitats. &c.) Regulations 1994 (as amended)65, offering protection to a wider range of species. The Act also provides for the designation and protection of national conservation sites of value for their floral, faunal or geological features, termed Sites of Special Scientific Interest (SSSI).
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 3.3.7 Schedules of the act provide lists of protected species, both flora and fauna, and detail the possible offences that apply to these species. All relevant species specific legislation is detailed later in this Chapter.
 The Countryside and Rights of Way (CRoW) Act 200067
 3.3.8 The CRoW Act67, introduced in 2000, amends and strengthens existing wildlife legislation
 detailed in the WCA. It places a duty on government departments to have regard for biodiversity, and provides increased powers for the protection and maintenance of SSSIs.
 3.3.9 The Act also contains lists of habitats and species (Section 74) for which conservation
 measures should be promoted, in accordance with the recommendations of the Convention on Biological Diversity (Rio Earth Summit) 199262.
 The Natural Environment and Rural Communities (NERC) Act 200668
 3.3.10 Section 40 of the NERC Act68 places a duty upon all local authorities and public bodies to
 promote and enhance biodiversity in all of their functions. Section 41 (England) lists habitats and species of principal importance to the conservation of biodiversity. These species and habitats are capable of being a material consideration in the planning process. The Section 41 list replaces the list published under Section 74 of the CRoW Act67.
 UK Biodiversity Action Plan12
 3.3.11 The United Kingdom Biodiversity Action Plan (UKBAP)12, first published in 1994 and
 updated in 2007, is a government initiative designed to implement the requirements of the Convention of Biological Diversity62 to conserve and enhance species and habitats. The UKBAP12 contains a list of priority habitats and species of conservation concern in the UK, and outlines biodiversity initiatives designed to enhance their conservation status. Lists of Broad and Local habitats are also included. The priority habitats and species correlate with those listed on Section 74 of the CRoW Act67 and Section 41 of the NERC Act68.
 3.3.12 The UKBAP12 requires that conservation of biodiversity is addressed at a County level
 through the production of Local BAPs. These are complementary to the UKBAP12, but are targeted towards species and habitats of conservation concern characteristic of each area. In addition, a number of local authorities and large organisations have produced their own BAPs.
 3.3.13 UKBAP12 and Local BAP targets with regard to species and habitats are capable of being
 a material consideration in the planning process. The Hedgerows Regulations 199735 3.3.14 The Hedgerow Regulations 199735 make provision for the identification of important
 hedgerows which may not be removed without permission from the Local Planning Authority.
 3.3.15 An overview of the main legislation protecting all the species surveyed (Section 4), is
 provided in Table 3.10 below. The implications of this legislation for each group are outlined further below. The reader is referred to the original legislation for the definitive interpretation.
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 Table 3.10 : International Conventions & Directives, Domestic Legislation and BAP List Species
 International Conventions & Directives Domestic Legislation BAP Document Species B
 C1
 BC
 2
 BC
 3
 BoC
 2
 CIT
 ES
 1
 CIT
 ES
 2
 CIT
 ES
 3
 EC
 B
 EC
 H2
 EC
 H4
 EC
 H5
 WC
 A1
 WC
 A5
 WC
 A6
 WC
 A8
 PB
 A
 CR
 oW
 NE
 RC
 UK
 BA
 P
 L. B
 AP
 N. B
 AP
 W. B
 AP
 HA
 . BA
 P
 Breeding BirdsA � � � � � �
 �
 �C �
 D �E �
 E �E
 Common Frog � � Common Toad � � � � � Great Crested Newt � � � � � � � � �
 AM
 PH
 IBIA
 NS
 Smooth Newt � � Adder � � � � � � Common lizard � � � � � Grass snake � � � � �
 RE
 PTI
 LES
 Slow worm � � � � � White-Clawed Crayfish � � � � � � � � �
 INV
 ER
 TEB
 RA
 TES
 Invertebrates (general)A
 � � � � � � � �B
 �C �
 D �E �
 E �E
 Badger � � � � BatsA (all UK Native species) �
 �
 � �
 � � � �
 B � �
 D � � �
 Brown Hare � � � Otter � � � � � � � � � � � � �
 MA
 MM
 ALS
 Water vole � � � � � � � �
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 International Conventions & Directives Domestic Legislation BAP Document Species B
 C1
 BC
 2
 BC
 3
 BoC
 2
 CIT
 ES
 1
 CIT
 ES
 2
 CIT
 ES
 3
 EC
 B
 EC
 H2
 EC
 H4
 EC
 H5
 WC
 A1
 WC
 A5
 WC
 A6
 WC
 A8
 PB
 A
 CR
 oW
 NE
 RC
 UK
 BA
 P
 L. B
 AP
 N. B
 AP
 W. B
 AP
 HA
 . BA
 P
 Higher plants (general)A � � � � � � �
 B �
 C �
 D �E �
 E �E
 PLA
 NTS
 Lower plants (general)A � � � � �
 B �C �
 D �E
 Key A Protection varies between species B. Selected species on CRoW Act67. The inclusion of each species would be addressed within the results section, where specific species are
 identified. C. Selected species on NERC Act68. The inclusion of each species would be addressed within the results section, where specific species are
 identified. D. Selected species on UK BAP12 priority list. The inclusion of each species would be addressed within the results section, where specific
 species are identified. E Selected species and species groups listed on local13, 14, 15 and HA16 BAP lists. The inclusion of each species would be addressed within the
 results section, where specific species are identified. BC1 Appendix I of Bern Convention61
 BC2 Appendix II of Bern Convention61
 BC3 Appendix III of Bern Convention61
 BoC2 Appendix II of Bonn Convention69 CITES1 Appendix I of Convention on International Trade in Endangered Species of Wild Flora and Fauna70
 CITES2 Appendix II of Convention on International Trade in Endangered Species of Wild Flora and Fauna70
 CITES3 Appendix III of Convention on International Trade in Endangered Species of Wild Flora and Fauna70
 ECB European Communities Council Directive on the Conservation of Wild Birds71
 ECH2 Annex II of the European Communities Council Directive on the Conservation of Natural Habitats and Wild Flora and Fauna72
 ECH4 Annex IV of the European Communities Council Directive on the Conservation of Natural Habitats and Wild Flora and Fauna72
 ECH5 Annex V of the European Communities Council Directive on the Conservation of Natural Habitats and Wild Flora and Fauna72
 WCA1 Schedule 1 of Wildlife and Countryside Act 1981 (as amended)63
 WCA5 Schedule 5 of Wildlife and Countryside Act 1981 (as amended)63
 WCA6 Schedule 6 of Wildlife and Countryside Act 1981 (as amended)63
 WCA8 Schedule 8 of Wildlife and Countryside Act 1981 (as amended)63
 PBA Protection of Badgers Act 199272 CRoW Countryside and Rights of Way Act 200067
 NERC Natural Environment and Rural Communities Act 2006, Section 41: Habitats and Species of Principal Importance in England68
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 UK BAP UK Biodiversity Action Plan12 L. BAP Leicester, Leicestershire and Rutland Biodiversity Action Plan13 N. BAP Northamptonshire Biodiversity Action Plan14 W. BAP Warwickshire, Coventry and Solihull Biodiversity Action Plan15 HA BAP Highways Agency Biodiversity Action Plan16
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 Birds Breeding Birds 3.3.16 All wild breeding birds are protected under the WCA 1981 as amended63, regardless of
 how common the species is. In addition, birds listed on Schedule 1 of the Act and the Countryside Rights of Way Act 200067 (CRoW) are protected by special penalties. Some breeding birds are listed in Appendix II of the Bern Convention61 and the European Communities Council Directive on the Conservation of Wild Birds71.
 3.3.17 Certain bird species are listed as priorities on the UKBAP12, Section 41 of the NERC Act
 200668, HA BAP16, Leicestershire Local BAP13 and Warwickshire Local BAP15. Herpetofauna Common Frog, Common Toad and Smooth Newt 3.3.18 Common frog, common toad and smooth newt are protected in Britain under Schedule 5 of
 the WCA (1981 as amended)63 with respect to sale only. They are also listed under Annex III of the Bern Convention61. This protects these species from ‘exploitation (indiscriminate mass killing, trading and any means capable of causing local disappearance or serious disturbance)’ and requires the species and their habitats be managed to keep them out of danger (Betts 2002)74.
 3.3.19 Common toad is listed as a priority species on the UKBAP12, Section 41 of the NERC Act
 200668 and HA BAP16. Great Crested Newt 3.3.20 GCN and the places they use for shelter or protection are afforded legal protection as a
 European protected species under The Conservation (Natural Habitats &c.) Regulations 1994, as amended65. It receives further legal protection under the WCA 1981, as amended63. This protection means that GCN, and the places they use for shelter or protection, are capable of being a material consideration in the planning process.
 3.3.21 The most recent amendment (2009) to Regulation 39 of the Habitat Regulations65, states
 that a person commits an offence if he:-
 • deliberately captures, injures or kills a GCN • deliberately disturbs GCN • deliberately takes or destroys eggs of a GCN • damages or destroys a GCN breeding site or resting place
 3.3.22 It is an offence under the Habitat Regulations65 for any person to have in his possession or
 control; transport; sell; exchange or offer for sale, any live or dead GCN, part of a GCN or anything derived from GCN which has been unlawfully taken from the wild. This legislation applies to all life stages of GCN.
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 3.3.23 Whilst broadly similar to the above legislation, the WCA 1981, as amended63 differs in the following ways:-
 • Section 9(1) of the WCA 198163 (as amended) makes it an offence to intentionally
 (rather than deliberately) kill, injure or take any protected species. • Section 9(4)(a) of the WCA63 makes it an offence to intentionally or recklessly* damage
 or destroy, or obstruct access to, any structure or place which a protected species uses for shelter or protection.
 • Section 9(4)(b) of the WCA63 makes it an offence to intentionally or recklessly* disturb any protected species while it is occupying a structure or place which it uses for shelter or protection.
 *Reckless offences were added by the CRoW Act 200067.
 3.3.24 GCN are listed as priority species on the UKBAP12 and Section 41 of the NERC Act
 200668. GCN are also priority species on the HA BAP16 and Warwickshire Local BAP15. Reptiles 3.3.25 All of the UK’s native reptiles are protected by law. The two rarest species – sand lizard
 Lacerta agilis and smooth snake Coronella austriaca benefit from the greatest protection. Both these species have a limited geographical distribution and none of the habitats within the study area fulfil their specific habitat requirements. It is therefore considered that these species are unlikely to be present within the study area.
 3.3.26 Adder Vipera berus, common lizard Lacerta vivipara, slow-worm Anguis fragilis and grass
 snake Natrix natrix are protected under Schedule 5 of the WCA 1981 as amended63 from intentional killing, injuring or taking. They are also protected under Appendix III of the Bern Convention (Convention on the Conservation of European Wildlife and Natural Habitats)61. This protects the species from ‘exploitation (indiscriminate mass killing, trading and any means capable of causing local disappearance or serious disturbance)’ and requires the species and their habitats be managed to keep them out of danger (Betts 2002)74.
 3.3.27 This is a simplified description of the legislation. In particular, the offences mentioned here
 may be absolute, intentional, deliberate or reckless. Note that where it is predictable that reptiles are likely to be killed or injured by activities such as site clearance, this could legally constitute intentional killing or injuring.
 3.3.28 English Nature (2004)75 has stated that:-
 “Reptiles are likely to be threatened, and the law potentially breached, by activities such as the following:- • Archaeological and geotechnical investigations • Clearing land, installing site offices or digging foundations • Cutting vegetation to a low height • Laying pipelines or installing other services • Driving machinery over sensitive areas • Storing construction materials in sensitive areas • Removing rubble, wood piles and other debris”.
 3.3.29 The law recognises that it is sometimes necessary to carry out work that may affect
 reptiles or their habitats. It has two significant concessions:

Page 46
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 38
 a) For all species, normally prohibited activities may not be illegal if “the act was the incidental result of a lawful operation and could not reasonably have been avoided”.
 b) For sand lizards and smooth snakes, licences may be issued for some activities (such as disturbance and capture) that would otherwise be prohibited.
 3.3.30 In general NE would expect reasonable avoidance to include measures such as altering
 development layouts to avoid key areas, as well as capture and exclusion of reptiles. 3.3.31 All native reptiles are listed on the UKBAP12, Section 41 of the NERC Act 200668 and HA
 BAP16. The adder is also listed as a priority species on the Warwickshire Local BAP15. Invertebrates White-clawed Crayfish 3.3.32 White-clawed crayfish is listed in Schedule 5 of the WCA 1981 (as amended)63, making it
 an offence to take them from the wild or sell them. It is also protected internationally under Annexes II and V of the European Habitats Directive64 and Appendix III of the Bern Convention61. It is classified as vulnerable (VU B2bce + 3bcd) on the IUCN Red Data List76.
 3.3.33 White-clawed crayfish is listed as a priority species on the UKBAP12, Section 41 of the
 NERC Act 200668, HA BAP16, Leicestershire Local BAP13 and Warwickshire Local BAP15. Invertebrates (excluding white-clawed crayfish) 3.3.34 Several species of invertebrate have been afforded statutory protection under the WCA
 (1981 as amended)63. A number of invertebrate species are listed as a priority species on the UKBAP12, Section 41 of the NERC Act 200668, HA BAP16, Leicestershire Local BAP13 and Warwickshire Local BAP15. Species of conservation concern have also been identified and listed in the British RDB for Insects (Shirt, 1987)77 as well as in a number of reviews of scarce and threatened invertebrates, published by the JNCC.
 Mammals Badger 3.3.35 Badgers and their setts are protected under the Protection of Badgers Act 199273. The
 Protection of Badgers Act 199273 is based primarily on the need to protect badgers from baiting and deliberate harm or injury, NE, 200778. Badgers are not protected for conservation reasons. All the following are criminal offences:-
 • To intentionally or recklessly interfere with a sett. Sett interference includes disturbing
 badgers whilst they are occupying a sett, as well as damaging or destroying a sett or obstructing access to it.
 • To wilfully kill, injure, take, possess or cruelly ill-treat a badger, or to attempt to do so.
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 3.3.36 A badger sett is defined in the legislation as:-
 • ‘Any structure or place that displays signs indicating current use by a badger’73. 3.3.37 ‘Current use’ is not synonymous with current occupation and a sett is defined as such (and
 thus protected) as long as signs of current usage are present79. Therefore, a sett is protected until such a time as the field signs deteriorate to such an extent that they no longer indicate ‘current usage’79.
 3.3.38 Badger setts can be disturbed inadvertently by a multitude of operations including
 excavation and coring, even if there is no direct interference or damage to the sett. Any intentional or reckless work that disturbs badgers is illegal without a licence from NE78.
 3.3.39 Previous guidance from NE, Badgers and Development, 200280 considered that the
 following types of activity may require licensing within certain distances of the sett entrances (these distances are not included within the Protection of Badgers Act, 199273):-
 • using very heavy machinery (generally tracked vehicles) within 30m of any entrance to
 an active sett • using lighter machinery (generally wheeled vehicles), particularly any digging
 operation, within 20m of any entrance to the active sett • light work such as hand digging or scrub clearance within 10m of any entrance to the
 active sett 3.3.40 However, some activities may cause disturbance at greater distances, including pile
 driving and the use of explosives. These activities require individual consideration to ensure that best ecological practice is followed, however, it is generally considered that a licence is more likely to be required if these works are undertaken within 50m of an active badger sett.
 3.3.41 New guidance was issued by NE in 200981 which states that disturbance is something less
 than what might otherwise be considered damage to a sett, but it is also something more than limited noise or activity near a sett at levels which badgers commonly tolerate, without apparently being disturbed. NE therefore believes that badgers are relatively tolerant of moderate levels of disturbance at or near to badger setts, but such disturbance does not necessarily disturb the badgers occupying the setts81. The disturbance, which different activities may or may not cause to a badger sett, should therefore be assessed on a case by case basis.
 3.3.42 Although the above prescriptive distances are no longer referred to by NE, they can be
 used as an aid to assess where works would constitute a disturbance to each sett. Bats 3.3.43 Bats and the places they use for shelter or protection (i.e. roosts) receive European
 protection under The Conservation (Natural Habitats &c.) Regulations 1994, as amended65. They receive further legal protection under the WCA 1981, as amended63. This protection means that bats, and the places they use for shelter or protection, are capable of being a material consideration in the planning process.
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 3.3.44 The most recent amendment (2009) to Regulation 39 of the Habitat Regulations65, states that a person commits an offence if they:-
 • deliberately captures, injures or kills a bat; • deliberately disturbs bats; or • damages or destroys a bat roost (breeding site or resting place).
 3.3.45 It is an offence under the Habitat Regulations65 for any person to have in his possession or
 control, to transport, to sell or exchange or to offer for sale, any live or dead bats, part of a bat or anything derived from bats, which has been unlawfully taken from the wild.
 3.3.46 Whilst broadly similar to the above legislation, the WCA 1981, as amended63 differs in the
 following ways:-
 • Section 9(1) of the WCA 198163 (as amended) makes it an offence to intentionally (rather than deliberately) kill, injure or take any protected species.
 • Section 9(4)(a) of the WCA63 makes it an offence to intentionally or recklessly* damage or destroy, or obstruct access to, any structure or place which a protected species uses for shelter or protection.
 • Section 9(4)(b) of the WCA63 makes it an offence to intentionally or recklessly* disturb any protected species while it is occupying a structure or place which it uses for shelter or protection.
 *Reckless offences were added by the CRoW Act 200067.
 3.3.47 As bats re-use the same roosts (breeding site or resting place) after periods of vacancy,
 legal opinion is that roosts are protected whether or not bats are present. 3.3.48 The following bat species are listed on the UKBAP12 and Section 41 of the NERC Act
 200668: Barbastelle Bat Barbastella barbastellus, Bechstein s̀ Bat Myotis bechsteini, Noctule bat Nyctalus noctula, Soprano Pipistrelle Pipistrellus pygmaeus, Brown Long-eared Bat Plecotus auritus, Greater Horseshoe Bat Rhinolophus ferrumequinum, Lesser Horseshoe Bat Rhinolophus hipposideros. All bat species are priority species on the HA BAP16, Leicestershire Local BAP13 and Warwickshire Local BAP15.
 Brown Hare 3.3.49 The brown hare is listed on Section 74 of the CRoW Act 200067 and Section 41 of the
 NERC Act 200668. The brown hare is also a priority species on the UK BAP12. Otter 3.3.50 The otter benefits from world-wide protection under Appendix I of the Convention on
 International Trade in Endangered Species of Wild Flora and Fauna70. It also receives European protection under Appendix II of the Bern Convention61 and Annexes II and IV of the EU Habitats Directive 94/43/EEC64, which is transposed into UK Law by means of The Conservation (Natural Habitats, &c.) Regulations 1994 (as amended)65. Regulation 39 of the Habitats Regulations65 makes it an offence deliberately to kill, capture, injure or disturb an otter, or to damage or destroy an otter’s breeding site or resting place.
 3.3.51 It is also an offence under the Habitat Regulations65 for any person to have in his
 possession or control; transport; sell; exchange or offer for sale, any live or dead otter, part of an otter or anything derived from an otter which has been unlawfully taken from the wild.
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 3.3.52 The otter receives further legal protection through its inclusion in Schedule 5 (Animals
 which are Protected) of the WCA 1981 (as amended)63. This level of protection makes the following actions illegal:-
 • intentional killing, injuring or taking • possession or control (live or dead animal, part or derivative) • damage to, destruction of, obstruction of access to any structure or place used by a
 scheduled animal for shelter or protection • disturbance of animal occupying such a structure or place • selling, offering for sale, possessing or transporting for the purpose of sale (live or
 dead animal, part or derivative) • advertising for buying or selling such things
 3.3.53 ‘Reckless’ offences with regard to the disturbance of Schedule 5 animal species and their
 places of shelter were added by the Countryside and Rights of Way Act 200067. 3.3.54 The otter is listed as a priority species on the UKBAP12, Section 41 of the NERC Act
 200668, HA BAP16, Leicestershire Local BAP13, Northamptonshire Local BAP14 and Warwickshire Local BAP15.
 Water Vole 3.3.55 The WCA 198163 (as amended) was updated in 2008 and the protection which water vole
 receive was increased to make it an offence to:-
 • intentionally kill, injure or take water vole from the wild • possess or control live or dead water voles or derivatives • intentionally or recklessly damage, destroy or obstruct access to any structure or place
 which water voles use for shelter or protection • intentionally or recklessly disturb water voles whilst occupying a structure or place
 used for that purpose or • sell water voles or offer or offer or expose for sale or transport for sale
 3.3.56 In England and Wales, the WCA 1981 as amended was amended by the Countryside and
 Rights of Way Act 200067(CRoW), which adds an extra offence, makes species offences arrestable, increases the time limits for some prosecutions and increases penalties.
 3.3.57 The water vole is listed as a priority species on the UKBAP12, Section 41 of the NERC Act
 200668, HA BAP16, Leicestershire Local BAP13, Northamptonshire Local BAP14 and Warwickshire Local BAP15.
 Plants 3.3.58 Plants occupy a rather different position from animals with regard to UK law. A growing
 plant is regarded as the legal property of someone so that property laws cover all plants, as well as more specific laws, which protect species for reasons of conservation concern.
 3.3.59 Under Schedule 8 of the WCA198163, as amended, all wild plants are protected from
 intentional uprooting by an unauthorised person. Additional species receive additional protection which prohibits intentional picking, uprooting, destroying, trading (including parts or derivatives), etc. It should be noted that the protection for some species may be limited to Section 13 of the Act, where the protection is limited to selling, offering for sale,
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 possessing or transporting for the purpose of sale, or advertising for sale, any live or dead plant, or any part of, or anything derived from, such plant.
 3.3.60 Appendix 1 of the Bern Convention61 also lists flora which are specially protected against
 deliberate picking, collection, cutting, uprooting, possession, sale, etc. Some plant species are also listed on Annex 2 of the EC Council Directive on the Conservation of Natural Habitats and Wild Fauna and Flora72. These are species of community interest whose conservation requires the designation of Special Areas of Conservation (SAC). Annex 4 of this directive72 lists species in need of strict protection. Damage or destruction of breeding sites is prohibited, and all life stages are protected against picking, collection, cutting, uprooting or destruction in the wild, as well as keeping, transport, sale/exchange and offering for sale/exchange. In addition, Annex 572 includes plant species of community interest whose taking in the wild and exploitation may be subject to management measures.
 3.3.61 Certain higher plants are listed on Section 74 of the CRoW Act 200067 and Section 41 of
 the NERC Act 200668. A number of species are also listed as priority species on the UK BAP12, HA BAP16, Leicestershire Local BAP13 and Warwickshire Local BAP15.
 3.3.62 Certain lower plants such as lichens are also listed on Section 74 of the CRoW Act 200067
 and Section 41 of the NERC Act 200668. A number of species are also listed as priority species on the UK BAP12 and HA BAP16.
 Policy Framework Planning Policy Statement 9 (PPS9)82
 3.3.63 PPS982 sets out the Government’s national policies on protection of biodiversity and
 geological conservation through the planning system. It acknowledges the importance of the following issues:
 • The effect of any development upon sites of regional and local biodiversity interest
 (such as Wildlife Sites) should be considered when local authorities consider schemes. Local Authorities should have criteria based policies in the local development documents against which proposals for any development on, or affecting, such sites would be judged.
 • Networks of natural habitats are recognised as a valuable resource. Such networks
 should be protected from development and where possible strengthened or integrated into the development.
 • Local planning authorities should maximise the opportunities for building in beneficial
 biodiversity features in and around developments. • Local authorities should have specific policies relating to species which receive
 statutory protection.
 • Local authorities should take measures to protect the habitats of species of principal importance for the conservation of biodiversity in England. These are defined in Section 74(2) of the Countryside and Rights of Way Act 200067 and were updated in Section 41 of the NERC Act 200668.
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 The Natural Environment and Rural Communities (NERC) Act 200668 3.3.64 The NERC Act 200668 places a duty on all public authorities, including Local Authorities, to
 have regard for and conserve Biodiversity in exercising all of its functions. This includes, in relation to living organisms or types of habitat, restoring or enhancing a population or habitat. Priority habitats and species are included in Section 41 of the Act.
 Regional Policies West Midlands Regional Spatial Strategy (2008)83
 3.3.65 The Regional Spatial Strategy for the West Midlands was adopted in 2008 and includes
 policies covering Ecology and Nature Conservation which include CC1: Climate Change, QE1: Conserving and Enhancing the Environment, QE4: Greenery, Urban Greenspace and Public Spaces and QE7: Protecting, Managing and Enhancing the Region’s Biodiversity and Nature Conservation Resources. Policy CC1 aims to protect, conserve, manage and enhance the environmental and natural assets. Policies QE1 and QE4 seek to protect the environment and areas of greenspace.
 3.3.66 Policy QE7 encourages the protection, maintenance and enhancement of biodiversity and
 nature conservation resources. Specific attention is to be paid to internationally, nationally and sub-regionally protected sites.
 East Midlands Regional Plan (2009)84
 3.3.67 The East Midlands Regional Plan was adopted in 2009 and includes the provision of up to
 date regional policies. The policies most relevant to ecology and nature conservation in the context of the M1 Junction 19 proposals are 26: Protecting and Enhancing the Region’s Natural and Cultural Heritage, 28: Regional Priorities for Environmental and Green Infrastructure, 29: Priorities for Enhancing the Region’s Biodiversity and 30: Regional Priorities for Managing and Increasing Woodland Cover.
 3.3.68 Policy 26 requires development to ensure the protection, appropriate management and
 enhancement of the region’s natural heritage. Policy 28 seeks to protect environmental infrastructure across the region. Policy 29 aims to enhance the region’s biodiversity through measures such as large scale habitat creation and protecting and enhancing existing green networks and landscape features. Policy 30 seeks the delivery of a significant increase in woodland cover.
 Local Policies Warwickshire County Council Biodiversity Strategy “Working for Warwickshire’s Wildlife”85 3.3.69 The Warwickshire biodiversity strategy sets out key aims relating to ecology and nature
 conservation. One of these aims is; “to work with partners to protect and enhance existing and future wildlife populations and habitats in Warwickshire, within a resilient landscape. We would achieve this by increasing the amount of land and buildings positively managed for biodiversity, averting local extinction of species and reducing the number of species on the danger list.”
 Biodiversity Challenge: An Action Plan for Leicester, Leicestershire and Rutland 200286
 3.3.70 The biodiversity action plan for Leicester, Leicestershire and Rutland sets out a number of
 action plans including Field Ponds Action Plan, Hedgerows Action Plan, Mature Trees
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 Action Plan, Neutral Grassland Action Plan, Roadside Verge Habitat Action Plan, Other Species Action Plan and Bat Species Action Plan.
 A Biodiversity Action Plan for Northamptonshire 200514
 3.3.71 The biodiversity action plan for Northamptonshire14 was adopted in 2005. The key aim of
 this document is to protect and enhance the biodiversity of Northamptonshire. Daventry District Council Local Plan 199787
 3.3.72 The Daventry District Council Local Plan87 was adopted in 1997. In September 2007 any
 policies not “saved” expired and there are no saved policies that are relevant to Ecology and Nature Conservation for this project.
 3.3.73 Daventry are producing a joint Core Strategy as part of the Local Development
 Framework, which is the West Northamptonshire Joint Core Strategy (2007), which is currently at the Issues and Options Stage. This means that any policies are currently only in draft form. As the Core Strategy is currently at Issues and Options Stage there are not yet any policies, but the strategy does set out Spatial Objectives, which would inform the basis of future policies. Spatial Objective 8 of the Core Strategy aims to ensure that development is sensitive to its environment.
 Harborough District Council Local Plan 200188
 3.3.74 The Harborough District Local Plan88 was adopted in 2001 and, as mentioned above, all
 the policies that were not formally saved expired in September 2007. There is only one saved policy which is relevant to Ecology and Nature Conservation which is RM10: Maintenance and Protection of Habitats – Ecological and Geological Diversity. The policy requires development to maintain or improve the ecological diversity of the district.
 3.3.75 Harborough Borough Council has produced their Core Strategy, Towards a Final Draft,
 October 2009. Within this document Potential Strategy ST8 Safeguarding and Improving the Environment applies.
 Rugby Borough Council Local Plan 200689
 3.3.76 The Rugby Borough Local Plan89 was adopted in 2006 and contains a number of saved
 policies. Of these ‘saved’ policies only E6: Biodiversity is relevant to Ecology and Nature Conservation.
 3.3.77 Policy E6 seeks to safeguard, maintain and enhance features of ecological importance, in
 particular priority habitats and species and species of conservation concern. Policy E7 seeks to ensure that development does not take place which would affect protected sites. Where this is unavoidable the development must show that there is no other suitable location for the development and that mitigation measures would be included to minimise any potential adverse impacts.
 3.3.78 In addition to the saved policies in the Local Plan, Rugby Borough Council has produced
 their Proposed Submission Core Strategy, July 2009. Within the Proposed Submission Core Strategy, Spatial Objective 11 seeks to ensure that development protects and enhances the natural environment.
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 North Northamptonshire Core Strategy (2008)90
 3.3.79 The North Northamptonshire Core Strategy90 was adopted in 2008 and is a joint Core
 Strategy covering the areas of Corby, Kettering, Wellingborough and East Northamptonshire. Within this document Policy 5: Green Infrastructure and Policy 13: General Sustainable Development Principles are relevant to Ecology and Nature Conservation. Policy 5 aims for an increase in green infrastructure that would promote and benefit biodiversity. Policy 13 aims to ensure that development conserves and promotes the biodiversity of the local environment.
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 3.4 BASELINE CONDITIONS Desk Study Designated Nature Conservation Sites 3.4.1 Reference to the MAGIC website10 and the local biodiversity information indicates that six
 nature conservation sites with statutory protection (three SSSI and three Local Nature Reserves (LNR)) occur within 5 km of the perimeter of the proposed improvement works and 120 nature conservation sites without statutory protection occur within 2km of the perimeter of the proposed improvement works. These sites are summarised in Table 3.11 below.
 3.4.2 The three SSSI, three LNR and 31 closest Wildlife Sites (within 500m of the improvement
 works) are illustrated on Figure 3.7. International Designations 3.4.3 No part of the site or proposed improvement works area lies within or adjacent to any
 internationally designated nature conservation site SAC, SPA or Ramsar. No European protected sites occur within 10km of the improvement works.
 National Designations 3.4.4 No part of the site or proposed improvement works lies within or adjacent to any nationally
 designated nature conservation site (e.g. SSSI, National Nature Reserve (NNR). Only three such sites occur within 5km of the proposals, i.e. Caves Inn Pits SSSI, Misterton Marshes SSSI and Stanford Park SSSI.
 3.4.5 The nearest such designation (Caves Inn Pits SSSI Map Reference 2) is located
 approximately 0.35km northwest of the proposed improvement works, which at this point comprise improvements to the local road network (LRN). The location is shown on Figure 3.7. The SSSI citation states that this site contains some of the best remaining areas of neutral marsh in Leicestershire.
 3.4.6 Stanford Park SSSI (Map Reference 3) is located approximately 1km to the north of the
 gantry works and 1.25km away from the main construction works of the junction and LRN and its importance is due to the lichen species present.
 3.4.7 Misterton Marshes SSSI (Map Reference 4) is located approximately 0.65km to the east of
 Lutterworth, 3.35km to the north of the gantry works proposed for the M1 and 5km away from the main construction works of the junction and local road network. This site comprises one of the largest blocks of unimproved wetland habitat in Leicestershire, a habitat rare in lowland England. The marshes have developed on alluvial deposits adjacent to a tributary of the River Swift. Extensive stands of tall fen vegetation are dominated by common reed Phragmites australis, reed canary-grass Phalaris arundinacea or lesser pond-sedge Carex acutiformis.
 Local Designations 3.4.8 Three LNR are present within 5km of the improvement works. 3.4.9 Ashlawn Cutting (also known as Great Central Walk Nature Reserve) LNR (Map
 Reference 1) is located adjacent to the gantry works and 0.35km away from the main
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 construction works of the junction and local road network. This linear site runs along the route of the old Great Central Railway line. The site is also designated as the Disused Central Railway Potential Local Wildlife Site (pLWS) for its mosaic of habits that make it important for birds and invertebrates.
 3.4.10 Swift Valley LNR is located 2.15km to the southwest of the gantry works and 3.6km away
 from the main construction works of the junction and LRN. The mosaic of habitats present makes it important for invertebrates.
 3.4.11 Newbold Quarry Park LNR is located 3.65km to the southwest of the gantry works and
 4.9km away from the main construction works of the junction and LRN. It is important for its population of white-clawed crayfish and water birds.
 3.4.12 The desk top survey identified 120 sites of other local designations within 2km of the site.
 The names of local designations vary between counties and include:-
 • Leicestershire (102 sites within 2km): Previously, Leicestershire designated its local sites as Sites of Importance for Nature Conservation (SINC) and valued these on a Parish, District or County basis. This naming and classification system has recently changed and all of the sites are currently being resurveyed. The resurveyed sites have been designated as Local Wildlife Sites (LWS). LWS are valued as countywide Wildlife Site Status. All of the previous SINCs, which are awaiting resurvey, or which have yet to be surveyed, have been classified as pLWS. Until new values have been assigned to the pLWS the old values determined under the SINC protocol have been included within Table 3.11.
 • Northamptonshire (seven sites within 2km): Northamptonshire previously designated
 their local sites as County Wildlife Sites (CWS), which are valued at a County Level. This naming and classification system has recently changed and all of the sites are currently being resurveyed. The resurveyed sites have been designated as LWS. LWS are valued as countywide Wildlife Site Status. All of the previous CWS, which are awaiting resurvey, or which have yet to be surveyed, have been classified as pLWS. Until new values have been assigned to the pLWS the old values determined under the CWS protocol have been included within Table 3.11.
 • Warwickshire (11 sites within 2km): Previously, Warwickshire designated its local sites
 as SINC and valued these on a Parish, District or County basis. This naming and classification system has recently changed and all of the sites are currently being resurveyed. The resurveyed sites have been designated as LWS. LWS are valued as countywide Wildlife Site Status. All of the previous county value SINCs, which are awaiting resurvey, have been classified as pLWS. Until new values have been assigned to the pLWS the old values determined under the SINC protocol have been included within Table 3.11. The remaining sites which are considered to be ‘up to county value’ are designated as Ecosites.
 3.4.13 Table 3.11 provides a complete list of the designated nature conservation sites identified
 and their value as defined by Table 3.5. A summary description of the site has been included where provided.
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 Table 3.11 : Summary of Statutory Sites
 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK Statutory Sites Cave’s Inn Pits Map Reference 2
 SSSI Area: 5.7ha. The site contains some of the best remaining areas of neutral marsh in Leicestershire; this interest is supported by the presence of other wetland, scrub and grassland habitats. The marsh and open water habitats are representative of base-rich wetland communities in eastern and southern England.
 350m north 400m north
 Stanford Park Map Reference 3
 SSSI Area: 20.76ha. The site contains the richest assemblage of lichens in Leicestershire, unusual for an area in central eastern England. The site is particularly notable for lichen species living on the bark of old and mature trees and contains 15 lichen species not recorded elsewhere within Leicestershire.
 1250m northeast 1050m north
 Misterton Marshes Map Reference 4
 SSSI Area: 6.9ha. This site comprises one of the largest blocks of unimproved wetland habitat in Leicestershire, a habitat rare in lowland England. The marshes have developed on alluvial deposits adjacent to a tributary of the River Swift. Extensive stands of tall fen vegetation are dominated by common reed, reed canary-grass or lesser pond-sedge. An area of grazed marsh contains species such as brown sedge Carex disticha, water avens Geum rivale, jointed rush Juncus articulatus, marsh horsetail Equisetum palustre, ragged robin Lychnis flos-cuculi and cuckooflower Cardamine pratensis. The marshes support a diverse breeding bird community including cuckoo Cuculus canorus, reed bunting Emberiza
 5050m north 3350m north
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 schoeniclus and sedge warbler Acrocephalus schoenobaenus.
 Ashlawn Cutting (also known as Great Central Walk Nature Reserve) Map Reference 1
 LNR Area: 31.56ha. This linear site runs along the route of the old Great Central Railway line. No further description is provided. Site also designated as Disused Central Railway pLWS.
 350m west Adjacent to works
 Swift Valley LNR Area: 26.67ha. This reserve comprises a mixture of pasture, small woods, hedgerows and landscaped wetlands bound by the River Swift to the west and a disused canal to the east. Dragonflies, damselflies and butterflies are frequent. A number of county and nationally rare invertebrate species have been recorded here.
 3625m southwest 2150m southwest
 Newbold Quarry Park
 LNR Area: 9.42ha. Important site for white-clawed crayfish and water birds.
 4900m southwest 3650m southwest
 Non-statutory Sites Shawell Pits Grassland: Area 3
 LWS Area: 0.21ha. No further description provided.
 650m north 800m north
 Shawell Pits – Pasture Crack Willow 1
 LWS Area: 0.25ha. No further description provided.
 750m north 900m north
 Shawell Pits – Pasture Crack Willow 2
 LWS Area: 0.08ha. No further description provided.
 750m north 900m north
 Shawell Pits Grassland: Area 2
 LWS Area: 0.07ha. No further description provided.
 950m north 1100m north
 Shawell Pits – Small Lake
 LWS Area: 0.58ha. No further description provided.
 1000m north 1100m north
 Shawell Pits – Reedbed
 LWS Area: 1.05ha. No further description provided.
 1050m north 1200m north
 Shawell Pits – Large Lake
 LWS Area: 4.57ha. No further description provided.
 1200m north 1300m north
 Shawell Pits – Grassland Area 1
 LWS Area: 9.43ha. No further description provided.
 1200m north 1300m north
 Hedgerow LWS Area: 0.07ha. No further description provided.
 1700m northwest 1000m west
 Green Lane Spinney Hedgerows: Site A
 LWS Area: 0.14ha. No further description provided.
 1700m northeast 1650m north
 Green Lane Spinney
 LWS Area: 0.01ha. No further description provided.
 1700m northeast 1650m north
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Hedgerows: Site C
 Roadside Verge LWS Area: 0.11ha. No further description provided.
 1750m northeast 1000m east
 Green Lane Spinney Hedgerows: Site B
 LWS Area: 0.06ha. No further description provided.
 1750m north 1800m north
 Shawell Wood Map Reference 35
 LWS Size 11.60 ha (to east M1). No further description provided.
 2000m north 400m north
 Shawell Wood Map Reference 36
 LWS Size 0.42 ha (to west M1). No further description provided.
 2000m north 400m north
 Shenley Farm Ponds
 LWS Four, small spring-fed ponds, possibly ancient features. The western-most pond is more like a damp depression, whilst the other ponds have standing water with varying degrees of shade. This group of ponds contain breeding smooth newts and fine-leaved water-dropwort Oenanthe aquatica, a county rarity.
 2100m south 1100m southwest
 Shawell Pits, sand & gravel quarry
 pLWS (former SINC County Value)
 Area: 49.00ha. No further description provided.
 850m north 1000m north
 Serpentine, Lake in Stanford Park
 pLWS (former SINC County Value)
 Area: 0.91ha. No further description provided.
 1400m northeast 1350m north
 River Avon pLWS (County Value)
 The site includes the river, the adjacent bankside and associated tributaries. The river and tributaries are important wildlife corridors. The Avon has relatively diverse bankside and emergent vegetation.
 2000m southwest 1450m south
 Disused Central Railway Map Reference 16
 pLWS (former SINC County / District Value)
 This site is a typical disused railway with an interesting geology and a mosaic of habitats making it important for birds and invertebrates. Habitats present include semi-improved grassland, tall ruderal vegetation, scrub, marshy areas, shallow pools and damp open willow woodland. Parts of this site are also designated as Ashlawn Cutting LNR and the Great Central Walk Nature Reserve.
 350m west Adjacent to works
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Clifton Lakes Farm pLWS (former SINC County / District Value)
 The lakes were created for fishing and contain a mosaic of different marginal/ emergent vegetation species. Scattered scrub and occasional planted trees are also present.
 1100m southwest 950m south
 Clifton Brook pLWS (former SINC County/ District Value)
 This tributary of the River Avon is a good quality stream and therefore provides an important wildlife corridor.
 2200m southwest 1350m west
 Rugby Radio Mast Land
 pLWS (A large proportion of site is a pLWS, with parts of district and county value)
 Some grassland areas are improved but contain ponds of potential value. There is a very large area of semi-improved grassland (the quality is variable), probably the largest block left in the county. A large number of ponds are present. These have not been surveyed for amphibians, but GCN have been recorded within the area. Curlew Numenius arquata are known to breed here.
 2300m south 1400m west
 Pond in an improved ridge and furrow grassland
 pLWS (former SINC District Value)
 Area: 0.02ha. No further description provided.
 950m northeast 1200m east
 Lake, within Shawell Quarry
 pLWS (former SINC District Value)
 Area: 0.40ha. No further description provided.
 1000m north 1150m north
 Lake divided in half pLWS (former SINC District Value)
 Area: 4.25ha. No further description provided.
 1100m north 1300m north
 Ruderal Grassland pLWS (former SINC District Value)
 Area: 7.15ha. No further description provided.
 1100m north 1300m north
 Unimproved grassland
 pLWS (former SINC District Value)
 Area: 4.36ha. No further description provided.
 1500m northeast 1750m east
 Pond, in an improved grassland Map Reference 30
 pLWS (former SINC District Value)
 Area: 0.01ha. No further description provided.
 1550m north 300m east
 Shawell motorway bridge verge SE 025 Map Reference 33
 pLWS (former SINC District Value)
 Area: 0.21ha. No further description provided.
 1650m north Adjacent to works
 Disused Railway. Clifton Bridge to County Boundary)
 pLWS (former SINC District Value)
 A typical section of disused railway with open grassland, tall herb and scrub. Coarse grass species are abundant, but areas of species-rich grassland are present. Areas
 1900m southwest 1400m south
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 of impeded drainage contain hard rush Juncus inflexus and common club-rush Schoenoplectus lacustris. Occasional woodland areas are also present.
 Hedgerow pLWS (former SINC District Value)
 Area: 0.12ha. No further description provided.
 2400m north 2000m east
 River Avon Map Reference 6
 pLWS (former SINC Parish Value)
 Area: 0.34ha. No further description provided.
 Within works area 100m north
 Marsh (Destroyed?) Map Reference 7
 pLWS (former SINC Parish Value)
 Area: 2.64ha. No further description provided.
 Adjacent to works Adjacent to works
 River Avon Map Reference 9
 pLWS (former SINC Parish Value)
 Area: 0.61ha. No further description provided.
 Adjacent to works Adjacent to works
 Broadleaved woodland (Tomley Hall Wood) Map Reference 10
 pLWS (former SINC Parish Value)
 Area: 1.01ha. No further description provided.
 100m north 100m north
 Pond, in arable field (Pond 1) Map Reference 11
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 150m north 250m north
 River Avon Map Reference 12
 pLWS (former SINC Parish Value)
 Area: 0.12ha. No further description provided.
 250m south 400m west
 Dismantled railway Map Reference 13
 pLWS (former SINC Parish Value)
 Area: 2.51ha. No further description provided.
 300m northeast 350m north
 Hedgerow (Shawell Lane) Map Reference 14
 pLWS (former SINC Parish Value)
 Area: 0.29ha. No further description provided.
 300m south 400m south
 River Avon Map Reference 15
 pLWS (former SINC Parish Value)
 Area: 0.47ha. No further description provided.
 300m south 1150m south
 River Avon Map Reference 17
 pLWS (former SINC Parish Value)
 Area: 0.36ha. No further description provided.
 350m south 900m south
 Pond, in corner of improved grassland (Pond 40 Map Reference 18
 pLWS (former SINC Parish Value)
 Area: 0.03ha. No further description provided.
 400m northwest 550m north
 Pond, in corner of improved ridge and furrow (Pond 17) Map Reference 19
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 400m north 650m north
 Pond, on edge of improved grassland (Pond 8) Map Reference 20
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 500m southwest Adjacent to works
 Pond (Pond 54) Map Reference 23
 pLWS (former SINC
 Area: 0.02ha. No further description provided.
 500m north (distance from minor
 600m north
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Parish Value) bridleway works 50m)
 Pond, in an improved grassland Map Reference 24
 pLWS (former SINC Parish Value)
 Area: 0.02ha. No further description provided.
 700m northwest 300m west
 Swinford Cover, Broadleaved woodland
 pLWS (former SINC Parish Value)
 Area: 1.79ha. No further description provided.
 700m northeast 700m north
 Pond, L-shaped in an improved grassland Map Reference 25
 pLWS (former SINC Parish Value)
 Area: 0.11ha. No further description provided.
 750m east 100m north
 Pond, in an improved grassland Map Reference 26
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 750m east 100m north
 Pond in improved ridge & furrow grassland
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 750m northeast 1250m east
 Pond, in the NW corner of an improved grassland Map Reference 27
 pLWS (former SINC Parish Value)
 Area: 0.02ha. No further description provided.
 850m north 100m east
 Scrub & damp grassland
 pLWS (former SINC Parish Value)
 Area: 0.28ha. No further description provided.
 850m north 1000m north
 Pond, in improved ridge and furrow grassland Map Reference 28
 pLWS (former SINC Parish Value)
 Area: 0.04ha. No further description provided.
 900m north 450m east
 Lake, within Shawell Pits
 pLWS (former SINC Parish Value)
 Area: 2.11ha. No further description provided.
 900m north 1000m north
 Pond pLWS (former SINC Parish Value)
 Area: 0.11ha. No further description provided.
 950m north 1100m north
 Lake within Shawell Pits
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 950m north 1100m north
 River Avon pLWS (former SINC Parish Value)
 Area: 0.33ha. No further description provided.
 1000m south 1000m south
 Pond in improved grassland of Stanford Park
 pLWS (former SINC Parish Value)
 Area: 0.14ha. No further description provided.
 1100m north 1100m north
 Marsh pLWS (former SINC Parish Value)
 Area: 0.16ha. No further description provided.
 1100m north 1250m north
 The Rookery/Park Belt/ The Shrubbery/ mixed woodland
 pLWS (former SINC Parish Value)
 Area: 16.95ha. No further description provided.
 1100m northeast 1300m north
 Semi-improved grassland
 pLWS (former SINC Parish Value)
 Area: 1.96ha. No further description provided.
 1150m northeast 1000m east
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Semi-improved grassland
 pLWS (former SINC Parish Value)
 Area: 1.99ha. No further description provided.
 1150m northeast 1100m east
 Grassland pLWS (former SINC Parish Value)
 Area: 5.18ha. No further description provided.
 1200m northeast 600m north
 Grassland pLWS (former SINC Parish Value)
 Area: 1.97ha. No further description provided.
 1200m northeast 1000m east
 Broadleaved woodland, bordering Lutterworth Road
 pLWS (former SINC Parish Value)
 Area: 1.27ha. No further description provided.
 1250m northeast 1250m east
 Grassland, Reedswamp & Scrub with Shawell Pits
 pLWS (former SINC Parish Value)
 Area: 8.33ha. No further description provided.
 1250m north 1350m north
 Pond, in grassland pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 1300m northeast 1100m east
 Dismantled railway pLWS (former SINC Parish Value)
 Area: 0.98ha. No further description provided.
 1350m northwest 650m west
 Semi-improved ridge and furrow grassland
 pLWS (former SINC Parish Value)
 Area: 2.36ha. No further description provided.
 1400m northeast 1700m east
 River Avon pLWS (former SINC Parish Value)
 Area: 0.18ha. No further description provided.
 1450m northeast 1000m north
 Pond in middle of unimproved grassland
 pLWS (former SINC Parish Value)
 Area: 0.04ha. No further description provided.
 1450m northeast 1850m east
 Unimproved grassland
 pLWS (former SINC Parish Value) (Destroyed)
 Area: 3.29ha. No further description provided.
 1500m northeast 1750m north
 Pond, in an improved grassland Map Reference 29
 pLWS (former SINC Parish Value)
 Area: 0.04ha. No further description provided.
 1550m north 300m east
 Lake in Stanford Park
 pLWS (former SINC Parish Value)
 Area: 2.55ha. No further description provided.
 1550m northeast 1100m north
 Verge pLWS (former SINC Parish Value)
 Area: 0.15ha. No further description provided.
 1600m northeast 700m east
 Shawell motorway bridge verge NW 024 Map Reference 32
 pLWS (former SINC Parish Value)
 Area: 0.21ha. No further description provided.
 1650m north Adjacent to works
 Unimproved grassland
 pLWS (former SINC Parish Value)
 Area: 2.36ha. No further description provided.
 1650m northeast 1650m northeast
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Hedgerow pLWS (former SINC Parish Value)
 Area: 0.21ha. No further description provided.
 1700m northeast 1000m east
 Unimproved grassland
 pLWS (former SINC Parish Value)
 Area: 1.47ha. No further description provided.
 1700m northeast 2000m east
 Swinford Corner verge 026
 pLWS (former SINC Parish Value)
 Area: 0.13ha. No further description provided.
 1750m northeast 1000m east
 Stream in Stanford Park
 pLWS (former SINC Parish Value)
 Area: 0.09ha. No further description provided.
 1800m northeast 1750m north
 Pond on edge of grassland Map Reference 34
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 1825m northwest 500m west
 Hedge pLWS (former SINC Parish Value)
 Area: 0.07ha. No further description provided.
 1900m north 1150m east
 Broadleaved woodland by Swinford Corner
 pLWS (former SINC Parish Value)
 Area: 1.28ha. No further description provided.
 1950m northeast 1350m east
 Neutral grassland Map Reference 37
 pLWS (former SINC Parish Value)
 Area: 2.81ha. No further description provided.
 2000m northwest 450m west
 Hedge pLWS (former SINC Parish Value)
 Area: 0.11ha. No further description provided.
 2000m north 1050m east
 Scrub within Stanford Park
 pLWS (former SINC Parish Value)
 Area: 0.14ha. No further description provided.
 2000m northeast 2000m north
 Hedgerow pLWS (former SINC Parish Value)
 Area: 0.22ha. No further description provided.
 2100m northwest 550m northwest
 Pond pLWS (former SINC Parish Value)
 Area: 0.04ha. No further description provided.
 2200m northeast 1150m east
 Pleasure ground/broadleaved woodland
 pLWS (former SINC Parish Value)
 Area: 4.35ha. No further description provided.
 2200m northeast 2000m north
 Pond, on edge of arable field
 pLWS (former SINC Parish Value)
 Area: 0.04ha. No further description provided.
 2250m northeast 1350m northeast
 Hedge pLWS (former SINC Parish Value)
 Area: 0.21ha. No further description provided.
 2300m north 1250m east
 Hedgerow pLWS (former SINC Parish Value)
 Area: 0.33ha. No further description provided.
 2350m northwest 850m north
 Lodge Plantation pLWS (former SINC Parish Value)
 Area: 1.59ha. No further description provided.
 2400m northwest 950m northwest
 Long Spinney, broadleaved woodland
 pLWS (former SINC Parish Value)
 Area: 2.34ha. No further description provided.
 2400m northwest 1000m northwest
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Dismantled railway pLWS (former SINC Parish Value) (Destroyed)
 Area: 1.33ha. No further description provided.
 2500m north 950m north
 New Covert pLWS (former SINC Parish Value)
 Area: 2.12ha. No further description provided.
 2500m northwest 1100m northwest
 Misterton Gorse. Broadleaved woodland.
 pLWS (former SINC Parish Value)
 Area: 3.50ha. No further description provided.
 2550m northeast 750m northwest
 Pond, on edge of arable field
 pLWS (former SINC Parish Value)
 Area: 0.02ha. No further description provided.
 2700m northeast 1650m northeast
 Pond, improved pasture
 pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 2800m north- 925m northeast
 Mixed woodland. Home Spinney.
 pLWS (former SINC Parish Value)
 Area: 1.10ha. No further description provided.
 2800m northwest 1000m northeast
 Jeremy’s Ground Spinney, Rough grassland.
 pLWS (former SINC Parish Value)
 Area: 1.01ha. No further description provided.
 3000m north 2000m northwest
 Hedgerow pLWS (former SINC Parish Value)
 Area: 0.14ha. No further description provided.
 3550m northwest 2000m northwest
 Pond in woodland pLWS (former SINC Parish Value)
 Area: 0.01ha. No further description provided.
 4000m northeast 3900m north
 Grassland, ridge and furrow
 pLWS (former SINC Parish Value)
 Area: 4.51ha. No further description provided.
 5500m northeast 1900m northeast
 Gravel workings near Newton Map Reference 21
 pLWS (part of site, no details of former value provided)
 Important pools, with a good range of aquatic plants including county rare Lagarosiphan major (invasive species). Adjacent habitats support spotted orchids and twayblades. GCN present.
 500m southwest 250m southwest
 Stanford Hall Parkland Map Reference 22
 pLWS (no details of former value provided)
 Area: 239.10ha. No further description provided.
 500m west 750m north
 Stanford Hall Parkland
 pLWS (no details of former value provided)
 Size 239.10ha. No further description provided.
 1000m northeast 1000m north
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Railway Pool pLWS (no details of former value provided)
 A disused railway partly dammed at both ends in the mid 1970’s and filled with water. A relatively varied bankside vegetation has since developed. Scrub is present along the banksand semi-improved grassland is present on the track.
 2000m southwest 1600m south
 Land to north of A14, east of River Avon Map Reference 5
 PWS No further information provided.
 Within works area Adjacent to works
 Land to south of A14, east of River Avon Map Reference 8
 PWS No further information provided.
 Adjacent to works Adjacent to works
 Lilbourne Gorse PWS No further information provided.
 625m west 850m west
 Land to northwest of Clay Coton village
 PWS No further information provided.
 2150m northeast 700m northwest
 Land to southwest of Yelvertoft village
 PWS No further description provided.
 2675m southeast 850m southeast
 Coton House Parkland and Spinney Map Reference 31
 Ecosite (Parish Value)
 Parkland landscape, pastures with old standards. Habitats present include pool, moat, marshy ground, deciduous woodland areas and spinneys (some unmanaged).
 1600m west Adjacent to works
 Newton Meadows (part of Newton and Clifton Meadows adj. to River Avon)
 Ecosite (District value)
 This site borders the River Avon and comprises semi-improved grassland, marshy grassland, woodland plantation and a pond.
 2500m southwest 1800m south
 Yelvertoft Pocket Park The park contains the following habitats, newly created/ to be created by local volunteers from former farmland: new hedgerows, small spinneys, an orchard, a beetle bank, and a pond.
 2200m southeast 1000m southeast
 A5 verge (Near Black Spinney)
 Nature conservation status unknown
 A roadside verge in a cutting with scrub and old grassland, c. 0.2 ha in size. The top of the verge is dominated by trees with basic grassland at the bottom.
 2000m northwest 1700m north
 Churchover Churchyard
 Nature conservation status unknown
 Not surveyed since 1985. Churchyard contains species-rich grassland.
 3350m northwest 2000m northwest
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 Site Name Designation Description
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 Key: SSSI: Site of Special Scientific Interest LNR: Local Nature Reserve pSINC: Potential Site of Importance for Nature Conservation (Leicestershire and Warwickshire)
 pLWS: Potential Local Wildlife Site (Leicestershire and Warwickshire) PWS: Potential Wildlife Site (Northamptonshire) LWS: Local Wildlife Site (Leicestershire and Northamptonshire) Ecosite (Warwickshire)
 Species and Habitats 3.4.14 Table 3.12 provides a summary of protected species records within 2km of the perimeter
 of the proposed improvement works. It should be noted that the absence of records should not be taken as confirmation that a species is absent from the search area. Records of UK and local BAP Species12, 13, 14, 15, 16 and NERC Act68 Species have also been included within this table. The full desk study data (excluding badgers) is provided in the Phase 1 Survey Report102.
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 Table 3.12 : Summary of Protected / Notable Species Records within 2km of the Improvement Works Perimeter
 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 Birds
 Barn owl Tyto alba 1 2006 350m north 650m north No LBAP, NBAP, WBAP, HA BAP
 No BC2, CITES2, WCA1i, RSPB Amber Status, KSI
 Bullfinch Pyrrhula pyrrhula 7 2002 At least 300m southA At least adjacent to worksA
 Yes No Yes RSPB Amber Status
 2 2002 At least 125m westA At least 300m westA
 2 2002 At least 825m southA At least adjacent to worksA
 2 2006 3150m northwest 1550m northwest
 1 2006 125m southwest 725m south
 2 2008 450m northeast 1000m east
 1 2006 1175m north 1325m north
 1 2007 1075m north 1225m north
 Buzzard Buteo buteo
 1 2007 2075m north 650m northeast
 No HA BAP No BC2, BoC2, KSI
 Chiff chaff Phylloscopus collybita
 1 2007 1050m north 1200m north No No No BC2, KSI
 Common sandpiper Actitis hypoleucos
 1 2002 At least 125m westA At least 300m westA No No No RSPB Amber Status
 Common tern Sterna hirundo
 2 2002 At least 1125m westA At least 1300m westA No No No BC2, BoC2, ECB, RSPB Amber Status
 Cuckoo Cuculus canorus 1 2002 At least 500m southwestA
 At least 800m southA Yes NBAP Yes RSPB Red Status
 1 No date given
 2300m southB 1400m westB Curlew Numenius arquata
 3 2002 At least 500m westA At least 600m southwestA
 Yes No Yes RSPB Amber Status
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 1 2002 At least 850m westA At least 1500m southwestA
 1 2002 At least 300m southA At least adjacent to worksA
 1 2002 At least adjacent / within worksA
 At least adjacent / within worksA
 Fieldfare Turdus pilaris
 1 2002 At least 300m southA At least adjacent to worksA
 No No No WCA1i, RSPB Red Status,
 Golden plover Pluvialis apricaria
 1 2002 At least 125m westA At least 300m westA No No No BoC2, ECB, RSPB Amber Status
 Green sandpiper Tringa ochropus
 1 2006 1150m north 1325m north No No No BC2, BoC2, WCA1i, RSPB Amber Status, KSI
 2 2002 At least 125m westA At least 300m westA
 1 2002 At least 825m southA At least adjacent to worksA
 Green woodpecker Picris viridis
 1 2007 3150m northwest 1550m northwest
 No No No BC2, RSPB Amber List, KSI
 1 2006 3050m northwest 1500m northwest
 2 2002 At least 500m southwestA
 At least 800m southA
 Hobby Falco subbuteo
 3 2002 At least adjacent / within worksA
 At least adjacent / within worksA
 No No No BC2, BoC2, CITES2, WCA1i
 House martin Delichon urbica
 2 2002 At least 825m southA At least adjacent to worksA
 No No No BC2, RSPB Amber Status
 Kestrel Falco tinnunculus 2 2006 3150m northwest 1550m northwest No HA BAP No BC2, BoC2, CITES2, RSPB Amber List, KSI
 1 No date given
 2000m southwestB 1450m southB Kingfisher Alcedo atthis
 1 2006 3050m northwest 1500m northwest
 No No No BC2, ECB, WCA1i, RSPB Amber Status, KSI
 Lapwing Vanellus vanellus 1 No date given
 1600m westB Adjacent to worksB Yes WBAP Yes RSPB Red Status
 Linnet Carduelis cannabina 3 2002 At least adjacent / within worksA
 At least adjacent / within worksA
 Yes NBAP, HA BAP Yes BC2, RSPB Red Status
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 1 2002 At least 125m westA At least 300m westA
 1 2006 3150m northwest 1550m northwest
 Reed bunting Emberiza schoeniclus
 1 2007 1075m north 1225m north
 Yes No Yes BC2, UK BAP, KSI
 Skylark Alauda arvensis 1 2003 50m west 700m west Yes No Yes RSPB Red Status
 Song thrush Turdus philpmelos
 1 2002 At least 300m southA At least adjacent to worksA
 Yes NBAP, WBAP, HA BAP
 Yes RSPB Red Status
 Spotted flycatcher Muscicapa striata
 2 2002 At least adjacent / within worksA
 At least adjacent / within worksA
 Yes NBAP Yes BC2, BoC2, RSPB Red Status
 Swallow Hirundo rustica 1 2006 550m north 700m north No No No BC2, RSPB Amber Status, KSI
 Tree sparrow Passer montanus
 2 2002 At least adjacent / within worksA
 At least adjacent / within worksA
 Yes WBAP Yes RSPB Red Status
 1 2007 200m southwest 650m south Willow tit Poecile montanus
 1 2006 3050m northwest 1500m northwest
 Yes NBAP Yes BC2, RSPB Red Status, KSI
 Herpetofauna
 Common frog Rana temporaria
 1 1993 2950m southwest 2050m south No No No BC3, WCA5 (S((1) killing/injuring only, S9(5))
 Common toad Bufo bufo 1 No date given
 2500m southwestB 1800m southB Yes HA BAP Yes BC3, WCA (S9(5))
 1 No date given
 500m southwestB 250m southwestB
 1 2002 At least 1000m northA At least within worksA
 1 1988 1600m northeast 2200m west
 Great crested newt Triturus cristatus
 1 1977 2000km northwest 500m northwest
 Yes WBAP, HA BAP
 Yes BC2, ECH2 & 4, WCA5
 1 1970 At least within worksA At least 50m northA
 1 1984 1100m north 1200m north
 1 1998 2550m southwest 1650m west
 Grass snake Natrix natrix
 1 2007 2200m southeast 1000m southeast
 Yes HA BAP Yes BC3, WCA5
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 1 No date given
 2300m southB 1400m westB
 Slow worm Anguis fragilis 1 No date given
 3400m southwest 2000m southwest Yes HA BAP Yes BC3, WCA5
 Invertebrates
 1 2004 2325m northeastA 2225m northA
 3 2004 At least 850m northA At least 1000m northA
 Ruddy darter dragonfly Sympetrum sanguineum
 1 2005 At least 375m northeastA
 At least 850m southA
 No No No KSI
 1 1980 At least within worksC At least within worksC
 2 2004 150m south 800m southwest
 3 1997 850m southwest 250m south
 1 1996 At least 950m westA At least adjacent to worksA
 3 1994 1100m southwest 350m south
 2 1999 1200m southwest 450m south
 1 2003 1200m southwest 400m south
 Small heath butterfly Coenonympha pamphilus
 1 No date given
 1300m northwest 700m west
 Yes No Yes -
 1 1996 At least 1100m southwestA
 At least 450m southA
 1 No date given
 1300m north 1400m north
 1 1994 1350m southwest 1250m south
 1 1994 1350m southwest 1250m south
 1 1995 1500m southwest 1150m south
 1 1995 1700m southwest 1250m south
 Wall butterfly Lasiommata megera
 3 1982 3000m southwest 1500m southwest
 Yes No Yes -
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 White-legged damselfly Platycnemis pennipes
 1 2002 275m southwest 375m west No No No KSI
 MammalsD
 1 1993 At least 1800m northwestA
 At least 1100m westA
 1 1983 2300m northwest 750m northwest
 1 2004 3050m northeast 1600m northeast
 1 1985 3350m northwest 2000m northwest
 Bat roost (indet.)
 4 1988 3500m north 2000km north
 YesE LBAP, WBAP, HA BAP
 YesE BC2/3, BoC2, ECH2 & 4, WCA5 & 6F.
 1 2005 200m west 700m northeast
 1 2005 At least 900m northeastA
 At least 2000m northA
 Brown long-eared bat roost Plecotus auritus
 2 2007 200m west 750m west
 Yes LBAP, WBAP, HA BAP
 Yes BC2, BoC2, ECH4, WCA5 & 6
 1 2004 200m west 700m northeast
 1 2007 1000m west 2100m northwest
 1 1988 2300m northwest 750m northwest
 Brown long-eared bat Plecotus auritus
 1 1988 2300m northwest 750m northwest
 Yes LBAP, WBAP, HA BAP
 Yes BC2, BoC2, ECH4, WCA5 & 6
 1 2005 200m west 700m northeast No
 1 2006 2100m northwest 1000m west No
 2 No date given
 1950m northwest 1300m north No
 1 No date given
 2250m northwest 1200m north No
 Common pipistrelle bat Pipistrellus pipistrellus
 1 No date given
 3100m northwest 1750m northwest No
 LBAP, WBAP, HA BAP
 No BC3, BoC2, ECH4, WCA5 & 6
 Common pipistrelle bat roost Pipistrellus pipistrellus
 1 2008 2850m north 1400m northeast No LBAP, WBAP, HA BAP
 No BC3, BoC2, ECH4, WCA5 & 6
 Leisler bat Nyctalus leisleri 2 No date given
 2350m northwest 1200m north No LBAP, WBAP, HA BAP
 No BC2, BoC2, ECH4, WCA5 & 6
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 Noctule bat Nyctalus noctula 1 2005 200m west 750m west Yes LBAP, WBAP, HA BAP
 Yes BC2, BoC2, ECH4, WCA5 & 6
 1 2007 Adjacent/within works area
 Adjacent to works
 1 2007 50m south 100m south
 2 2007 250m southwest 400m west
 1 2007 1350m northeast 750m north
 1 No date given
 2000m southwestB 1450m southB
 Otter Lutra lutra
 1 No date given
 2000m southwest 1700m south
 Yes LBAP, NBAP, WBAP, HA BAP
 Yes BC2, ECH2 & 4, CITES1, WCA5 & 6
 1 2005 200m west 700m northeast Pipistrelle bat species Pipistrellus sp. 1 No date
 given 3050m northwest 1650m northwest
 YesE LBAP, WBAP, HA BAP
 YesE BC2/3, BoC2,ECH2 & 4, WCA5 & 6F
 Soprano pipistrelle bat roost Pipistrellus pygmaeus
 1 2005 200m west 700m northeast Yes LBAP, WBAP, HA BAP
 Yes BC3, BoC2,ECH4, WCA5 & 6
 1 1987 1000m southwest 1000m south
 1 No date given
 1400m southB 100m southB
 1990 1450m northeast 950m north
 1 No date given
 2000m southwestB 1450m southB
 Water vole Arvicola amphibius
 1 No date given
 2500m southwestB 1800m southB
 Yes LBAP, NBAP, WBAP, HA BAP
 Yes WCA5
 1 2004 350m west 750m north Vespertilionidae bat (indet)
 1 1993 At least 1800m northwestA
 At least 1100m westA
 YesE LBAP, WBAP, HA BAP
 YesE BC2/3, BoC2,ECH2 & 4, WCA5 & 6F.
 Higher plants
 Black poplar tree Populus nigra ssp. betulifolia
 1 1996 1600m northeast 1250m north No LBAP, NBAP, WBAP, HA BAP
 No KSI
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 Fine-leaved water-dropwort aquatic macrophyte Oenanthe aquatica
 1 1991 2750m south 950m south No No No Northamptonshire locally rare species
 Liverworts
 Fringed hartwort Ricciocarpos natans
 2 1987 1550m northeast 1700m north No No No KSI
 Greasewort Aneura pinguis 1 1996 1075m north 1200m north No No No KSI
 Mosses
 Bog groove-moss Aulacommium palustre
 1 1993 500m northwest 500m north No No No KSI
 Common aloe-moss Aloina aloides
 1 1993 500m northwest 500m north No No No KSI
 1 1985 1550m northeast 1700m north
 2 1993 500m northwest 500m north
 1 1995 550m north 700m north
 Common feather-moss Kindbergia praelonga (syn. Eurhynchium praelongum)
 1 1996 1075m north 1200m north
 No No No KSI
 Delicate earth-moss Psedephemerum nitidum
 1 1996 1075m north 1200m north No No No KSI
 1 1993 500m northwest 500m north Floating hook-moss Warnstorfia fluitans 1 1996 1075m north 1200m north
 No No No KSI
 Fringed bog-moss Sphagnum fimbriatum
 1 1969 500m northwest 500m north No No No KSI
 Green mountain fringe-moss Racomitrium fasciculare
 1 1958 875m north 1000m north No No No KSI
 Green-tufted stubble-moss Weissia controversa var.
 1 1995 550m north 700m north No No No KSI
 Hair-pointed feather-moss Cirriphyllum piliferum
 1 1996 1075m north 1200m north No No No KSI
 Lesser bird’s-claw beard-moss Barbula convolute
 1 1993 500m northwest 500m north No No No KSI
 Long-shanked pincushion 1 1958 1275m northwest 775m west No No No KSI
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 Ptychomitrium polyphyllum
 1 1993 500m northwest 500m north River feather-moss Brachythecium rivulare 1 1996 1075m north 1200m north
 No No No KSI
 1 1993 500m northwest 500m north Silky forklet-moss Dicranella heteromalla 1 1995 550m north 700m north
 No No No KSI
 Spiky bog-moss Sphagnum squarrosum
 1 1969 500m northwest 500m north No No No KSI
 1 1993 500m northwest 500m north
 1 1995 550m north 700m north
 Swartz’s feather-moss Oxyrrhynchium hians (syn. Eurhynchium hians)
 2 1996 1075m north 1200m north
 No No No KSI
 Taper-leaved earth-moss Pleuridium acuminatum
 1 1969 500m northwest 500m north No No No KSI
 Tender feather moss Rhynchostegiella tenella
 1 1996 1075m north 1200m north No No No KSI
 Tree moss Climacium dendroides
 1 1969 500m northwest 500m north No No No KSI
 Wall screw moss Tortula muralis var. muralis
 1 1995 550m north 700m north No No No KSI
 Willow feather-moss Amblystegium varium
 1 1996 1075m north 1200m north No No No KSI
 1 1993 500m northwest 500m north Wood bristle-moss Orthotrichum affine 1 1996 1075m north 1200m north
 No No No KSI
 Woodsy thyme-moss Plagiomnium cuspidatum
 1 1993 500m northwest 500m north No No No KSI
 Key: BC2: Appendix II of Bern Convention61
 BC3: Appendix III of Bern Convention61
 BoC2: Appendix II of Bonn Convention69 CITES1: Appendix I of Convention on International Trade in Endangered Species of Wild Flora and Fauna70
 CITES2: Appendix II of Convention on International Trade in Endangered Species
 WCA1i:Schedule 1, Part 1 of Wildlife and Countryside Act 1982 (as amended)63
 WCA5: Schedule 5 of Wildlife and Countryside Act 1982 (as amended)63
 WCA6: Schedule 6 of Wildlife and Countryside Act 1982 (as amended)63
 UKBAP: UK Biodiversity Action Plan12 LBAP: Leicester, Leicestershire and Rutland Biodiversity Action Plan13 NBAP: A Biodiversity Action Plan for Northamptonshire14 WBAP: Warwickshire, Coventry and Solihull Biodiversity Action Plan15
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 Species No. of Records at each location
 Date of Most Recent Record
 Approximate Distance from Main Construction Works
 Approximate Distance from Gantry Works
 UK BAP
 Local/HA BAP NERC Legislation / Conservation Status
 of Wild Flora and Fauna70
 ECB: European Communities Council Directive on the Conservation of Wild Birds71
 ECH2: Annex II of the European Communities Council Directive on the Conservation of Natural Habitats and Wild Flora and Fauna72
 HABAP: Highways Agency Biodiversity Action Plan16 NERC: Natural Environment and Rural Communities Act 2008, Section 41: Habitats and Species of Principal Importance in England68. KSI Key Species Inventory: Leicestershire & Rutland from Leicestershire BAP91
 Foot notes: A. Records provided as four-figure grid references. B. Records taken from wildlife site descriptions. C. Records provided as two-figure grid references.
 D. All badger records provided are contained within a separate Confidential Badger Report. E. Inclusion on the UK BAP12/NERC Act68 is species dependent. F. Inclusion on legislation is species dependent.
 NB Birds listed only on the Bern61 and Bonn69 Conventions are not included within this table.
 3.4.15 Records of badgers are present within the desk study and have been included within the confidential badger report.

Page 77
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 69
 Previous Surveys 3.4.16 A range of previous ecological surveys and assessments have been carried out with
 regard to the present proposals. These are summarised in Table 3.13. Table 3.13 : Previous Ecological Surveys and Assessments Date and Author
 Survey Findings
 May 1993 Ecosurveys Ltd
 M1 Junction 19, Catthorpe Interchange Improvement, Phase 1 Ecological Survey M1 Junction 19, Catthorpe Interchange Improvement, Phase 2 Ecological Survey, Assessment of the Significance of the Possible Effects of Motorway Widening)
 Highlights limited nature conservation interest in area of proposed improvements. Document quoted by Loughborough Ecologists (January 2004)17.
 November 1993 Ecosurveys Ltd
 M1 Junction 19, Catthorpe Interchange Improvement, Phase 2 Ecological Survey
 Highlights limited nature conservation interest in area of proposed improvements. Document quoted by Loughborough Ecologists (January 2004)17.
 March 2002 The Highways Agency
 M1 Junction 19 Road based Study Option Appraisal Report
 Highlights limited nature conservation interest in area of proposed improvements. Document quoted by Loughborough Ecologists (January 2004)17.
 Date unknown Halcrow Group
 Nature of report unknown Refers to possible badger sett in woodland north of M6 and west of M1; potential for bat roosting sites. Document referred to in Loughborough Ecologists report, January 2004)17.
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 Date and Author
 Survey Findings
 January 2004 Loughborough Ecologists
 Highways Agency Stage 3 Ecological Assessments M1 Junction 19 Catthorpe Interchange Improvement; Ecological Survey17
 Reports a field survey undertaken November 2003. Field walk and river corridor survey
 No statutory nature conservation site in improvements. Cave’s Inn Pits SSSI 0.6km NW not affected. Eight non-statutory pLWS (Sites of Importance for Nature Conservation or SINC)* within 0.5km. None of those extant would be affected. Desk records of badger, grass snake, notable spider, otter. Field records of badger latrines, trails, hair, 8-hole badger sett. No rare flora. Ponds present. River Avon significant with pLWS’ (SINCs)* upstream and downstream of M1. Mature trees, potential bat roosts. River Avon potential for water vole, otter, white-clawed crayfish. Waterbodies with potential for GCN. Potential for nesting birds.
 October 2004 Loughborough Ecologists
 M1 Junction 19 Catthorpe Interchange Improvement Including Local Road Re-alignment Option 1: Further Ecological Surveys18 Badger survey. Bat survey of bridges. Otter, water vole, crayfish and GCN survey. LRO 1 site walk.
 Protected species surveys and additional preliminary ecological survey of land to the east of A14, to the north of the M6 and the route of the former Local Road Option (LRO) 1. Surveys include: Badger, bat, otter, water vole, white-clawed crayfish, GCN. Possible badger setts. No bats in bridges. Common pipistrelle feed in vicinity. Otter spraint found on River Avon under viaduct. No signs of water vole or white-clawed crayfish. No GCN found in P7 Catthorpe Pond which has fish. Common spotted orchids close to junction of Catthorpe Road with A5. New Zealand Pigmyweed Crassula helmsii in one pond (P4). GCN in ponds P2 and P4. No rare flora. Mature trees, possible bat roosts. Hedgerow pLWS (SINC)* on west side of Shawell Lane. Stonebridge Animal Sanctuary not surveyed.
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 Date and Author
 Survey Findings
 April to June, July 2005 Loughborough Ecologists
 M1 Junction 19 Improvement Catthorpe Interchange: Additional Ecological Surveys, July 200519. DMRB stage 3 assessments Field survey to 250m from proposed works. Field surveys for: Land use, features of ecological interest, mature trees with bat roost potential Otter activity on River Avon (2km upstream and downstream of M1 River Avon Viaduct and proposed new crossing) and Tributary drain (1km upstream) Presence/absence water vole on River Avon, tributary drain and brook flowing south under A14 Presence/absence white-clawed crayfish on River Avon (50m upstream and downstream of M1 River Avon Viaduct), tributary drain and brook flowing south under A14 Ponds within 500m of works and survey for GCN. Dormouse survey (methodology unknown but survey presumed to be adequate to establish presence/absence of this species on site). In July 2005, ecological surveys of additional areas including: alignment for Local Road Network (LRN) and areas including drainage ponds, flood compensation areas, site compound and storage areas.
 No part of proposed road improvements is designated as a statutory site for nature conservation. Caves Inn Pits SSSI is located .c 0.4km northwest of proposed LRN and 0.6km northwest of proposed M6 improvements. Eight non-statutory pLWS sites within 0.5km of the road scheme. Three species of bat identified foraging: common pipistrelle , Noctule bat, Natterer’s bat Myotis nattereri No bat roosts were identified in the area of works but possible roosts may be nearby. Frequent signs of otter presence on banks of Avon upstream of M1 and A14 possible otter holt 350m upstream of M1. Spraints and footprint on tributary drain. No evidence of water vole No evidence of white-clawed crayfish. No evidence of dormouse. Potential nesting sites for bird species. Slow-worm noted at Catthorpe Pond. Possible grass snake south of M6 and west of minor road Shawell to Catthorpe. GCN in ponds P1, P2, P3, P4, P6, P10, P11, P16 and P18. Stonebank Animal Sanctuary was not surveyed.
 August 2005 Middlemarch Environmental
 M1 Junction 19 Bat Roost Survey August 2005 Report Number RT-MME-281820
 No bat roosts were identified in the area of works but possible roosts may be nearby.
 October 2005 Derek A Whitcher Limited
 M1 Junction 19 Badger Survey21 Possible badger setts identified in Confidential Badger Report.
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 Date and Author
 Survey Findings
 2006 Middlemarch Environmental
 M1 Junction 19: Reptile Survey July 2006. Report Number RT-MME-379422 M1 Junction 19: Bat Roost Survey (November 2006). Report Number RT-MME-466724 Survey of 24 trees/small groups of trees in the potential disturbance area, and the Lilbourne Bridge, for potential bat roosts. M1 Junction 19 Improvements: GCN survey (July 2006). Report Number RT-MME-379423. GCN Ponds 1-4, 6, 10, 11, 16 & 18 for population assessment. Ponds 5, 7, 21 & 22 for presence/absence.
 One grass snake reported from the area of the junction near Catthorpe Manor in the southwest corner. No roosts were found in the trees or bridge. Common pipistrelle bats were recorded foraging. GCN ponds shown to contain small to medium populations of GCN. No GCN found in ponds 5, 7, 21 & 22.
 2007 Middlemarch Environmental
 M1 Junction 19 Otter Survey 2007 Report Numbers RT-MME-5299-Otter26 and RT-MME-5299-Otter 227 M1 Junction 19 Badger Survey 2007 Report Number RT-MME-5299-Badger28 M1 Junction 19 Improvements: GCN survey (July 2007) Report Number RT-MME-5299-GCN25 (preparation for NE development licence application). GCN Ponds 1-4, 6, 10, 11, 16, 18, 30-31, 33 & 35-36 for population assessment. Ponds 5, 7, 21-22, 32, 34 & 37 for presence/absence.
 Activity found along the River Avon and a tributary drain. Two otter holts identified. Possible badger setts identified in Confidential Badger Report. GCN ponds shown to contain small to medium populations of GCN. Groups of ponds known to have increased from a small population 2006 to a medium population in 2007. No GCN found in ponds 55, 7, 21-22, 32, 34 & 37.
 * SINC superseded by pLWS in Leicestershire and Warwickshire Field Survey 2008/9 3.4.17 A full list of the surveys carried out to inform this EIA in 2008 and 2009 is given in Section
 3.2 Methodology. They are referred to individually in the baseline description below. Full details of the results, dates and weather conditions can be found within the relevant survey reports.
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 Habitats 3.4.18 The detailed results of the habitat and vegetation surveys are in the:-
 • Extended Phase 1 Habitat Survey102 • National Vegetation Classification and Hedgerow Surveys103 • Scarce Arable Weed Survey104
 3.4.19 The results of the surveys are set out below together with confirmation of value or
 sensitivity of the habitats using the criteria set out in Table 3.5. The locations of the Phase 1 Habitats and Important Hedgerows can be found illustrated on Figures 3.1 to 3.6.
 Arable 3.4.20 The land beyond the boundary of the existing roads, in particular the M1 and M6, was
 dominated by large arable fields. 3.4.21 The Value of this habitat is considered to be Negligible. This is due to a number of factors
 including the habitats low naturalness and low species diversity, it is not a rare habitat and is very easily recreated (the arable species grown are recreated and harvested by the farmers several times a year for different arable crop species).
 3.4.22 None of the field margins (arable plant communities) met the criteria for designating field
 margin (arable plant communities) wildlife sites in Leicester, Leicestershire and Rutland38, or the criteria for UK BAP Priority Habitat Arable Field Margins12. See the Scarce Arable Weed section for further details.
 Grasslands 3.4.23 There are a number of grasslands present within the survey area, which vary greatly in
 terms of agricultural improvement. Grasslands identified within the study area included:-
 • Amenity Grassland • Improved Grassland • Semi-improved Grassland - Calcareous • Semi-improved Grassland Neutral • Semi-improved Grassland Poor
 3.4.24 The majority of the grassland within the study area is improved, with the remaining
 grassland classified as semi-improved. The proportion of improved and semi-improved grassland within the surveyed area alters yearly, depending on agricultural crop rotation between arable and pasture land.
 3.4.25 Amenity grassland is present around nearby buildings, both residential and commercial.
 These areas are species poor and well managed (i.e. mown) and as such are considered to be of Negligible Value.
 3.4.26 Improved grassland is the most significant land use north east of the A14 and between
 Shawell Lane and Shawell Road. The grasslands are grazed by sheep, cattle or horses. Some of the fields show evidence of previous ridge and furrow cultivation. One of the improved grassland fields south of the M6 formerly contained a marsh (Parish Level pLWS), however, this no longer exists (Map Reference 7). The improved grass fields are generally species-poor with tall ruderal vegetation encroaching areas that are protected
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 from grazing. The Value of this habitat is considered to be Negligible. This is due to a number of factors including the habitats low naturalness and low species diversity, it is not a rare habitat and is very easily recreated (areas of pasture are frequently created within the study area as part of the crop rotation utilised by the current land managers).
 3.4.27 A small section of calcareous semi-improved grassland is present to the north west of the
 study area located at Cave’s Inn Pit SSSI (Map Reference 2). This habitat is of national value and has obtained SSSI status. As such the Value of this habitat is High.
 3.4.28 Semi-improved neutral grassland and poor semi improved grassland occur predominately
 on the motorway verges and embankments of the M1 and M6, in fields and grass areas between carriageways at M1 Junction 19 and alongside the A14. The grassland is mainly rank and unmanaged with species typically including false oat-grass Arrhenatherum elatius, cock’s-foot Dactylis glomerata, red fescue Festuca rubra, creeping thistle Cirsium arvense, creeping cinquefoil Potentilla reptans, hogweed Heracleum sphondylium and tufted hair-grass Deschampsia cespitosa. In some areas, notably on some motorway embankments and in the network of smaller fields adjacent to the A14, the species diversity is relatively high with species such as yellow oat grass Trisetum flavescens, bird’s foot trefoil Lotus corniculatus, meadow buttercup Ranunculus acris, oxeye daisy Leucanthemum vulgare and sedges Carex spp. Tall ruderal vegetation and scrub is colonising some of the grassland areas. NVC analysis indicated that all these grasslands were MG1 Arrhenatherum elatius grassland, with areas of W24 Rubus fruticosus-Holcus lanatus fog underscrub community and OV24 Urtica dioica-Galium aparine community. The semi-improved grassland along the road network embankments are growing on man-made ground with circumneutral soils. However, small pockets occur which show a slight calcareous nature to the soil where the orchid species detailed below are present.
 3.4.29 Three species of orchid were recorded infrequently within the semi-improved neutral
 grassland and poor semi improved grassland. Common spotted orchid Dactylorhiza fuchsii (the most common species, with possibly over 1000 spikes recorded along the motorway verges); bee orchid (approximately 200 spikes on the intra-carriageway land parcel between M1 southbound and M1-M6 slip road, with occasional other spikes recorded on the motorway verges and a single spike recorded in field I37) and pyramidal orchid Anacamptis pyramidalis (four spikes were recorded on the M6 eastbound verge south of field I13). The remaining species within the sward were generally common and the species assemblages noted did not indicate that any of the grassland surveyed met with any of the criteria for notable grassland.
 3.4.30 The Value of Semi-improved Grasslands (Neutral and/or Poor) is considered to be Low.
 This is due to a number of factors including the habitats low species diversity consisting of common and widespread species, it is not a rare habitat (this habitat is present scattered along the motorway network in the local area) and is very easily recreated.
 Hedgerows 3.4.31 Hedgerows and hedgerow trees are a significant feature in the local landscape. Many of
 the hedgerows are intact and well-managed, sometimes reaching 3 to 4m in height and are occasionally species-rich. Hedgerows have been classified into four groups: Important Hedgerows; Hedgerows which fulfil Leicestershire LWS criteria; Species-rich Hedgerows, and Other Hedgerows. These are further detailed below.
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 ‘Important hedgerows’ 3.4.32 A total of three important hedgerows which meet the wildlife and landscape criteria within
 The Hedgerows Regulations (1997) have been identified within the study area. Table 3.14 details the hedgerows identified as important under the ecological criteria detailed in Section 3.2. The locations of the hedgerows are illustrated on Figures 3.1 to 3.6.
 Hedgerows which fulfil Leicestershire LWS criteria 3.4.33 A total of three hedgerows within the survey area meet with the criteria for designation of
 a hedgerow as a LWS in Leicestershire, however only one of these is designated as a pLWS. The hedgerows were only assessed against the Leicestershire LWS criteria as none of the hedgerows within Northamptonshire or Warwickshire are located within the impact zone of the works. The locations of the hedgerows can be found illustrated on Figures 3.1 to 3.6. One hedgerow, H28a, also meets the wildlife and landscape criteria for Important Hedgerows35. The remaining two hedgerows did not however meet with the wildlife and landscape criteria for Important Hedgerows35. Whilst these two hedgerows may meet other criteria of the Hedgerow Regulations (1997), such as historical, these were not assessed within the ecology chapter.
 Species-rich hedgerows 3.4.34 A total of six hedgerows have been identified as being species-rich, i.e. those with five or
 more woody species per 30 m. These hedgerows did not meet with the wildlife and landscape criteria for Important Hedgerows35 or fulfil Leicestershire LWS criteria, but are still considered to be of biodiversity value. They may meet other criteria of the Hedgerow Regulations (1997), such as historical, but these were not assessed within the ecology chapter. The locations of the hedgerows can be found illustrated on Figures 3.1 to 3.6.
 Table 3.14 : Important hedgerows, hedgerows which fulfil Leicestershire LWS criteria and species-rich hedgerows identified within the survey area
 Hedge Ref. Type/structure Approx. height
 (m)
 Approx. width (m)
 Main species Management Feature of ‘Importance’
 Important Hedgerows H28a Species-rich
 intact hedge with trees
 4 2 Hawthorn, blackthorn, elder, elm Ulmus sp., field maple Acer campestre and crab apple Malus sylvestris. With bramble.
 No indication of regular/recent management. Evidence of historic laying.
 Seven woody species per 30 metres. Hedgerow also fulfils Leicestershire LWS criteria.
 H60 Species-poor defunct with
 trees
 1.5 1 Hawthorn Crataegus monogyna
 Regularly cut. Important hedgerow: Supports certain categories of species of bird, animals or plants listed in the Wildlife & Countryside Act or JNCC publications - Hollow ash
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 Hedge Ref. Type/structure Approx. height
 (m)
 Approx. width (m)
 Main species Management Feature of ‘Importance’
 Fraxinus excelsior with barn owl Tyto alba perch.
 H250 Species-rich intact hedge
 with trees
 1-2 1 Hawthorn (dominant) and occasional elder Sambucus nigra, holly Ilex aquifolium, maple Acer sp., ash, rose Rosa sp., blackthorn Prunus spinosa and English elm Ulmus procera. With brambles Rubus fruticosus agg. and mahonia Mahonia sp.
 Regularly cut. Important hedgerow: With at least five species per 30m and four associated features.
 Hedgerows meeting Leicestershire LWS criteria H28b Species-rich
 intact hedge with trees
 4 2 Hawthorn, blackthorn, ash, elder and maple. With bramble and ivy Hedera helix.
 No indication of regular/recent management. Evidence of historic laying.
 -
 H124 Species-rich defunct hedge
 with trees
 1.5 1 Hawthorn, blackthorn, ash, crab apple, field maple, with occasional elder and rose. With brambles and ivy.
 Regularly cut. Evidence of historic laying.
 -
 Species-rich hedgerows H32/H33 Species-rich
 intact hedge with trees
 1.5-2 1 Hawthorn, elder, blackthorn, dogwood Cornus sanguinea, willow Salix sp., field maple, rose, crab apple, ash and English elm. Bramble and honeysuckle Lonicera periclymenum also present.
 Regularly cut. -
 H84 Species-rich intact hedge
 with trees
 2-3 1 Hawthorn, rose, blackthorn, crab apple, hazel Corylus avellana and occasional elder, English elm and bramble.
 Regularly cut. Evidence of historic laying.
 -
 H115 Species-rich intact hedge
 with trees
 5 2 Hawthorn, blackthorn, elder with rose, holly, English elm.
 No indication of regular/recent management.
 -
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 Hedge Ref. Type/structure Approx. height
 (m)
 Approx. width (m)
 Main species Management Feature of ‘Importance’
 Bramble and ivy noted within hedge.
 H294 Species-rich intact hedge
 1.5 1-1.5 English elm, Prunus sp., maple, ash, hawthorn, blackthorn, elder, field maple, rose and dogwood. Honeysuckle recorded within hedge.
 Regularly cut. Evidence of historic laying.
 -
 H302 Species-rich intact hedge
 1.5 1-1.5 English elm, Prunus sp., maple, ash, hawthorn, blackthorn, elder, field maple, rose and dogwood. Honeysuckle recorded within hedge.
 Regularly cut. Evidence of historic laying.
 -
 H305 Species-rich intact hedge
 1.5 1-1.5 English elm, Prunus sp., maple, ash, hawthorn, blackthorn, elder, field maple, rose and dogwood. Honeysuckle recorded within hedge.
 Regularly cut. Evidence of historic laying.
 -.
 3.4.35 Collectively the important hedgerows, those meeting Leicestershire LWS criteria and
 species-rich hedgerows are considered to be of Medium value due to their regional importance (i.e. meeting local wildlife site criteria) and / or diversity, and limited potential for substitution.
 ‘Other Hedgerows’ 3.4.36 Much of the highway land and adjacent fields is bounded by hedgerows dominated by
 hawthorn Crataegus monogyna. The hedgerows alongside the motorway boundary fences and at the edges of the adjacent fields are generally species poor, hawthorn dominated, with occasional young ash Fraxinus excelsior. They have typically species-poor groundcover including false oat-grass, cock’s-foot and bramble Rubus fruticosus agg., mature ash occur infrequently. These hedgerows may have met with other criteria of the Hedgerow Regulations, such as historical or landscape, but these were not assessed.
 3.4.37 Beyond the A14 road boundary to the north-east are improved grass fields with hawthorn
 dominated hedgerows. Many of these hedgerows are old, outgrown and discontinuous containing frequent mature trees, usually ash. The hedge ground flora is typically species-poor.
 3.4.38 This habitat provides cover for species such as birds, mammals and invertebrates and are
 therefore of some value on a local scale. However due to the low species diversity and
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 lack of diverse understory, they are only of low to medium importance. Due to this the Other Hedgerows with Trees are considered to be of Low value.
 Woodland and Scrub 3.4.39 There are many areas of woodland and scrub in the area surveyed and these are
 indicated on Figures 3.1 to 3.6. These areas are split into the following categories:-
 • mature and diverse woodlands • other woodlands and scrub.
 3.4.40 As described below several of the woodland areas are the result of planting works carried
 out when the motorways were constructed. A large part of the central area of the M1 Junction 19 interchange comprised young to semi-mature mixed broadleaved and coniferous plantations. This includes pine Pinus sp, ash, pedunculate oak Quercus robur and hawthorn, with a ground flora of common grasses and ruderals. In places there is dense bramble scrub with occasional hawthorn.
 Mature and Diverse Woodlands 3.4.41 A small woodland, dominated by mature white willow Salix alba, occurs along the
 southern bank of the River Avon east of the M1 River Avon Viaduct. This copse represents an old plantation with W6 ground flora.
 3.4.42 To the north-east of Catthorpe Manor is a plantation woodland, which included oak
 Quercus sp., beech Fagus sylvatica, holly Ilex aquifolium, sycamore Acer pseudoplatanus and various ornamental species.
 3.4.43 South of Tomley Hall Farm is a broadleaved woodland listed as a pLWS important at a
 Parish level. Species include ash, pedunculate oak, blackthorn Prunus spinosa, hawthorn, elder Sambucus nigra, wild rose Rosa sp. and privet Ligustrum sp.
 3.4.44 ‘Mature and diverse woodlands’ present within the survey area are well established with
 mature trees present to provide cover, feeding and shelter for a number of species. Collectively they are considered to be of Medium value due to their limited potential for substitution.
 Other Woodland and Scrub 3.4.45 A young mixed plantation occurs along the embankment on the eastern side of the M6 to
 M1 southbound link. The plantation comprised pine, ash and hawthorn over a rank ground flora and bramble. The embankment vegetation then continues as a young, linear plantation of pine, sycamore, cherry Prunus sp, pedunculate oak and hawthorn.
 3.4.46 On the western side of the M1-M6 Northbound Link is a linear, semi-mature plantation of
 Norway maple Acer platanoides, poplars Populus sp., willow Salix sp., elm Ulmus procera, Scot’s pine Pinus sylvestris and hawthorn. Bramble is locally frequent in the ground flora.
 3.4.47 South of the River Avon along the western M1 embankment to Wills Lane is dense
 hawthorn scrub with field maple Acer campestre and pedunculate oak. Further south to the Yelvertoft Road overbridge the embankment is dominated by young and semi-mature plantation of pedunculate oak, ash, alder, hawthorn, pine and field maple.
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 3.4.48 Many of these ‘other woodlands’ within the survey area comprise plantation that was created in association with the original motorway construction. They are mostly young, with a mixture of native and non-native species, over a poor ground flora, and are frequently associated with scrub. The woodlands along the motorway embankments are of artificial origin and as such could not readily be assigned to pre-described NVC communities, particularly as they are still establishing a woodland structure and ground flora following planting over a seeded grassland. As a collective resource these woodlands and scrub areas are generally of Low ecological Value due to their age and species composition and the fact that they may be easily replaced.
 Watercourses and Ponds 3.4.49 Watercourses, ponds and ditches are shown on Figures 3.1 to 3.6. 3.4.50 The River Avon flows through a partially straightened and reinforced channel under the
 M1 River Avon Viaduct. Elsewhere much of the river is well vegetated with emergent plants including reed sweet-grass Glyceria maxima, reed canary-grass and common club-rush Schoenoplectus lacustris and flowering rush Butomus umbellatus. River water-crowfoot Ranunculus fluitans and yellow water lily Nuphar lutea occurred in open parts of the channel.
 3.4.51 Within the River Avon channel are small localised pockets of vegetation. These
 communities form intricate mosaics and/or are of small spatial extent. The mosaic nature of these habitats provide the ecological and botanical interest along this river, as, considered as individual communities, they are generally species-poor. These communities also formed natural transitions and zonations with each other. Communities recorded included S5 Glyceria maxima, S8 Scirpus lacustris, S12 Typha latifolia and S28 Phalaris arundinacea.
 3.4.52 Stretches of the river upstream and downstream of the M1 River Avon Viaduct are
 designated as a pLWS of Parish Level importance. The presence of river water crowfoot at several points along the river, numerous riparian trees with exposed roots and overhanging branches mean that much of the surveyed length meets with the primary criteria for designating LWS in Leicestershire. White-legged damselfly Platycnemis pennipes were recorded on the river and it was therefore considered likely that the river contained a breeding population of this species (and thus qualifies as a LWS under the Leicestershire criteria). However, no search was undertaken for exuviae, larvae, pre-flight emergents or oviposition and therefore breeding cannot be proved.
 3.4.53 Over the entire length of the River Avon, due to the variety of habitats and species
 present, and national connectivity (it is therefore important as a national wildlife corridor), this river (from source to where it joins the River Severn at Tewksbury) is considered to be of High value. However, it should be noted that the entire length of the River Avon would not be impacted by the works and therefore the value of the River Avon is assigned to the length of river present within the study area. The culverted sections of river within the study area contain minimal vegetation, i.e. underneath the M1 River Avon Viaduct and A14, and these are of Low value. Other sections have a variety of habitats present from emergent vegetation to floating vegetation and river features ranging from riffles to slow flowing deep pools providing further ecological niches. These areas are of medium to high importance on a regional scale, identified through their regional designations. As such the River Avon has been assigned a Medium Value within the study area for this scheme..
 3.4.54 Immediately east of the M1 River Avon Viaduct a tributary drain joined the River Avon.
 The tributary has been straightened and is choked with emergent plants including reed
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 sweet-grass, reed canary-grass and common club-rush. It is also overgrown in places with bramble, common nettle Urtica dioica and bittersweet Solanum dulcamara. There is hawthorn, blackthorn and willow scrub on the banks. This section of the tributary drain is predominantly canalised.
 3.4.55 Swinford Lodge Brook flows southwards, approximately 50m to the west, and parallel to,
 the M1 north of Junction 19. It is culverted under the junction and then runs through fields to the east of the A14. A concrete culvert conveyed the brook under the A14 to the confluence with the River Avon. Upstream of the culvert under the M1, the flow is negligible and the channel is sparsely vegetated. Downstream the flow is moderately fast over a mud, silt and gravel substrate. There are occasional hawthorn and crack willow Salix fragilis on the banks.
 3.4.56 A narrow, shallow, further unnamed brook flowed south through an arable field from
 beneath the M6 to Shawell Lane. The section of brook near the motorway boundary is densely shaded by blackthorn, hawthorn and bramble scrub. Adjacent to Shawell Lane, on the east side, the brook bypassed a heavily shaded dry pond.
 3.4.57 To the west of Shawell Lane the brook flows through a wooded corridor, which includes
 mature pedunculate oak, ash, sycamore and crack willow for the majority of its length. 3.4.58 The brooks, and all tributaries of the River Avon, are considered to be typical of small
 lowland watercourses and as such are collectively considered to be of Low value. 3.4.59 There are a number of field ponds within the study area, which are identified on Figures
 3.1 to 3.6 and numbered on Figure 3.8. 3.4.60 The ponds varied in size and depth and supported aquatic plants such as pond water-
 crowfoot Ranunculus peltatus, broadleaved pondweed Potamogeton natans and floating sweet-grass Glyceria fluitans with ruderals and scrub on the banks. Full details of the ponds can be found in the Amphibian Survey Report106.
 3.4.61 Ponds P1, P8, P17 and P40 are designated as pLWS of importance at a Parish Level and
 are therefore considered to be of medium importance on a local scale, with a Low value. The presence of broadleaved pondweed within ponds P31, 51, 54 and 55 means they meet the criteria for designating standing water bodies, swamps and fens wildlife sites in Leicester, Leicestershire and Rutland. The rest of the ponds identified on site are considered to be of Low importance on a local scale which would also result in a Low value.
 3.4.62 Two large ponds are located within Cave’s Inn Pit SSSI. Pond 45 is the larger of the two
 ponds and the southern part of this pond is dominated by common reed swamp. Occasional reedmace Typha latifolia and sedge Carex sp. are also present within the swamp. The remaining area of the pond is predominately open water, with occasional marginal vegetation noted. Pond 44 is smaller with cyperus sedge Carex pseudocyperus recorded along the banks. Mare’s tail Hippuris vulgaris is also present.
 3.4.63 Drainage ditches occur along the base of embankments to the motorways, slip roads and
 between adjacent fields. The water levels varied between dry and standing water. They frequently contained tufted hair-grass, hard rush Juncus inflexus and creeping buttercup Ranunculus repens. Some of the damper ditches contained reedmace, fool’s watercress Apium nodiflorum and great willowherb Epilobium hirsutum. These are considered to be of Low value due to the low species diversity.
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 Scarce Arable Weeds 3.4.64 The scarce arable weed surveys undertaken in 2009 identified ten arable and arable-edge
 plant species. These included a number of arable species considered to be in serious decline37 or species considered to represent arable plant communities of conservation value in Leicestershire when present in conjunction with a number of other species38, but not in themselves rare plants in Leicestershire114. Species recorded included black-bindweed Fallopia convolvulus, common fumitory Fumaria officinalis, common poppy Papaver rhoeas, field pansy Viola arvensis and sun spurge Euphorbia helioscopia. The plants recorded generally occurred infrequently within each field margin surveyed.
 3.4.65 None of the species recorded are listed in the following documents: British RDB (Vascular
 Plants)115, Scarce Plants in Britain116, WCA 1981 as amended63, NERC Act68, UK BAP12, Leicestershire BAP13, Northamptonshire BAP14 or Leicestershire & Rutland Rare Plant Register114.
 3.4.66 In terms of evaluating the fields within or adjacent to the construction zones for their
 significance, none of the margins meet with the following criteria:
 • UK BAP Priority Habitat Arable Field Margins12 • Leicester, Leicestershire and Rutland Local Wildlife Sites Field Margins (Arable Plant
 Communities)38 3.4.67 The majority of the fields have minimal margins, generally less than 1m wide, and none
 are considered to contain notable arable field margin communities. It is therefore considered that the arable field margin communities within the immediate impact zone of the proposed improvement works are of Negligible Value to scarce arable weeds.
 Birds Breeding Birds 3.4.68 The surveyed quadrants within the area of the proposed M1 Junction 19 Improvement
 supports a range of breeding bird species, including a range of notable declining farmland bird species, several of which are listed as being species of conservation concern, including linnet Carduelis cannabina, skylark, song thrush, yellow wagtail Motacilla flava and yellowhammer Emberiza citrinella.
 3.4.69 The main concentrations for breeding birds are primarily associated with the boundary
 features on site which include planted roadside screening and linear woodlands. A significant proportion of breeding bird activity is also noted within the small woodland blocks outside of the immediate zone of proposed carriageway works.
 3.4.70 The arable fields are noted to be important breeding areas for skylark and yellow wagtail,
 which are two rapidly declining farmland bird species. 3.4.71 The surveyed quadrants at the M1 Junction 19 site supports the following species:-
 • 10 National Biodiversity Action Plan Priority Species – bullfinch, dunnock Prunella modularis, house sparrow Passer domesticus, linnet, reed bunting Emberiza schoeniclus, skylark, song thrush, tree sparrow Passer montanus, yellow wagtail and yellowhammer.
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 • Seven Red Listed Species – house sparrow, linnet, skylark, song thrush, tree sparrow, yellow wagtail and yellowhammer.
 • 10 Amber Listed Species – bullfinch, common whitethroat Sylvia communis, kestrel Falco tinnunculus, mallard Anas platyrhynchos, mistle thrush Turdus viscivorus, reed bunting, stock dove Columba oenas, swallow Hirundo rustica and willow warbler Phylloscopus trochilus.
 3.4.72 The criteria for the Red and Amber lists92 are:-
 Red list criteria: • Globally threatened • Historical population decline in UK during 1800–1995 • Severe (at least 50%) decline in UK breeding population over last 25 years, or
 longer-term period (the entire period used for assessments since the first BoCC review, starting in 1969).
 • Severe (at least 50%) contraction of UK breeding range over last 25 years, or the longer-term period
 Amber list criteria: • Species with unfavourable conservation status in Europe (SPEC = Species of
 European Conservation Concern) • Historical population decline during 1800–1995, but recovering; population size has
 more than doubled over last 25 years • Moderate (25-49%) decline in UK breeding population over last 25 years, or the
 longer-term period • Moderate (25-49%) contraction of UK breeding range over last 25 years, or the
 longer-term period • Moderate (25-49%) decline in UK non-breeding population over last 25 years, or the
 longer-term period • Rare breeder; 1–300 breeding pairs in UK • Rare non-breeders; less than 900 individuals • Localised; at least 50% of UK breeding or non-breeding population in 10 or fewer
 sites, but not applied to rare breeders or non-breeders • Internationally important; at least 20% of European breeding or non-breeding
 population in UK (NW European and East Atlantic Flyway populations used for non-breeding wildfowl and waders respectively)
 3.4.73 No priority bird species listed in the Leicestershire BAP13 (in which the area surveyed for
 breeding birds is located) were recorded during the field surveys. However, barn owl Tyto alba, which is on the Leicester BAP13 and HABAP16, was recorded within the area, but was not nesting within, or immediately adjacent to, the improvement works. The bat surveys undertaken during the twilight hours, when this species predominantly hunts, did not identify any significant foraging from this species within the area of the improvement works.
 3.4.74 Buzzard Buteo buteo, a HABAP16 species, was also recorded within the survey area, but
 was not nesting. 3.4.75 The numbers of territories of BAP12, 13, 14, 15, 16, Red and Amber species92 can be found in
 Table 3.15. Due to their attributed status as being of ‘national concern’ this assemblage of birds is collectively considered to be of Medium value. The Red and Amber species refer to the RSPB list of Birds of Conservation Concern.
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 Table 3.15 : BAP, Red and Amber Bird Species and Number of Territories
 Common Name Scientific Name Status No of Territories
 Bullfinch Pyrrhula pyrrhula National BAP Species. Amber Listed Species.
 2
 Common Starling Sturnus vulgaris National BAP Species. Red Listed Species.
 2
 Common Whitethroat Sylvia communis Amber Listed Species. 12
 Dunnock Prunella modularis National BAP Species. Amber Listed Species.
 31
 Green Woodpecker Picus viridis Amber Listed Species. 1
 House Sparrow Passer domesticus National BAP Species. Red Listed Species.
 2
 Kestrel Falco tinnunculus Amber Listed Species. HA BAP
 2
 Linnet Carduelis cannabina National BAP Species Red Listed Species
 3
 Mallard Anas platyrhnchos Amber Listed Species 4 Mistle Thrush Turdus viscivorus Amber Listed Species. 2
 Reed Bunting Emberiza schoeniclus National BAP Species. Amber Listed Species
 2
 Skylark Alauda arvensis National BAP Species Red Listed Species.
 12
 Song Thrush Turdus philomelos National BAP Species. Red Listed Species.
 10
 Stock Dove Columba oenas Amber Listed Species. 8 Swallow Hirundo rustica Amber Listed Species 3
 Tree Sparrow Passer montanus National BAP Species. Red Listed Species.
 2
 Willow Warbler Phylloscopus trochilus Amber Listed Species. 1 Yellow Wagtail Motacilla flava National BAP Species. Red
 Listed Species. 2
 Yellowhammer Emberiza citrinella National BAP Species. Red listed Species.
 7
 3.4.76 The remaining 31 bird species found on the site which are not listed on the BAPs12, 13, 14, 15,
 16, Red or Amber lists92 are valued as Low. Herpetofauna Amphibians 3.4.77 GCN, smooth newt, common toad and common frog were found in various ponds and
 ditches across the site by the 2009 Survey. The locations of the ponds are detailed on Figure 3.8. If incidental sightings of amphibians have been observed whilst undertaking other surveys across the site, these have been included within the population values described below and their locations illustrated on Figure 3.8.
 3.4.78 Table 3.16 details the GCN Habitat suitability index score41 as set out in Section 3.2
 Methodology where 0.8 represents excellent and less than 0.5 is poor suitability. It also confirms the presence/absence of amphibians in the ponds and ditches, including their peak count.
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 3.4.79 Table 3.17 details the population levels of GCN across the groups of ponds and ditches within the site, classified according to the English Nature Population Size Class System40 described in Section 3.2.
 Table 3.16 : Great Crested Newt Habitat Suitability Index Scores and Summary Results of the 2009 Amphibian Survey
 Pond No. Habitat Suitability Index
 GCN Peak Count
 Smooth Newts Peak Count
 Frogs Peak Count
 Toads Peak Count
 Pond 1 0.82 15 5 Not present Not present Pond 2 0.73 2 2 Not present 2 Pond 3 0.75 2 3 Not present Not present Pond 4 0.73 13 2 Not present 1 Pond 5 0.52 Not present Not present Not present 2 Pond 6 0.68 18 6 Frog spawn only 1 Pond 7 0.27 Not present Not present Not present 29 Pond 8 0.61 Not present 1 Not present 5 Pond 9 0.48 Not present Not present Not present Not present Pond 10 0.81 16 16 2 2 Pond 11 0.79 1 Not present Not present Not present Pond 12 0.70 1 Not present Not present Not present Pond 13 0.45 Not present Not present Not present Not present Pond 14 0.63 Not present Not present Not present Not present Pond 15 0.48 Not present Not present Not present Not present Pond 16 0.70 1 1 Not present Not present Pond 17 0.70 Not present Not present Not present Not present Pond 18 0.82 11 5 Not present Not present Pond 19 0.53 Not present Not present Not present Not present Pond 20 0.46 Not present Not present Not present Not present Pond 21 0.44 Not present Not present Not present Not present Pond 22 0.49 Not present Not present Not present Not present Pond 30 0.68 12 15 2 3 Pond 31 0.66 1 3 Not present 30 Pond 40 0.72 Not present 2 Not present 2 Pond 41 0.71 24 15 1 1 Pond 42 0.82 12 1 Not present Not present Pond 43 0.73 Not present Not present 1 Not present Pond 44 0.40 1* 8 Not present 11 Pond 45 0.87 Not present 2 Not present 1 Pond 46 0.81 15 4 Not present Not present Pond 47 0.51 Not present Not present Not present Not present Pond 48 0.69 Not present 1 Not present Not present Pond 49 0.74 2 2 1 Not present Pond 50 0.76 5 16 Not present 1 Pond 51 0.87 2 7 Not present Not present Pond 52 0.67 4 3 Not present Not present Pond 53 0.66 1 4 1 Not present Pond 54 0.88 6 3 Not present Not present Pond 55 0.64 5 Not present Not present Not present Pond 56 0.48 Not present Not present Not present Not present Pond 57 0.45 Not present Not present Not present Not present Pond 58 0.45 Not present Not present Not present Not present Ditch 1 0.58 Not present Not present Not present Not present Ditch 2 0.60 1 Not present Not present 2 Ditch 3 0.60 Not present Not present Not present Not present Ditch 4 0.64 Not present Not present Not present Not present
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 Pond No. Habitat Suitability Index
 GCN Peak Count
 Smooth Newts Peak Count
 Frogs Peak Count
 Toads Peak Count
 Ditch 5 0.70 Not present Not present 7 Not present Ditch 6 0.63 1 Not present 1 Not present Ditch 7 0.72 Not present Not present Not present 1
 *The male GCN located at SP 539 795 < 100m from Pond 44 was within the foraging range for GCN and as such it was concluded that GCN were present within Pond 44. Table 3.17 : Great Crested Newt Population Size Class Assessment Pond Group Pond / Ditch
 Numbers within each group
 Maximum GCN Count (using a single survey technique)
 Population Size
 A 1, 2, 3 16 Medium B 4 13 Medium C 6 & 18 20 Medium D 11 & 12 1 Small E 10, 41 & 42 37 Medium F 16 1 Small G 30 12 Medium H 31 & Ditch 2 2 Small I 44 1 Small J 46 & 49 15 Medium K 50 5 Small L 51 2 Small M 52, 53 & 54 6 Small N 55 5 Small O Ditch 6 1 Small
 Great Crested Newt 3.4.80 As illustrated by Figure 3.8, GCN were recorded in 25 of the 50 ponds and ditches
 surveyed. The distribution of GCN is widespread across the site in a patchy nature. The main populations are in the northern quadrants. No GCN were found in the south-west quadrant. The population size class for GCN ranges from low to medium and the groups of ponds where the population size class result is medium, had a peak count at the lower end of the medium population size class assessment range. Figure 3.8 also shows the area within a 500 metre radius of each of the ponds where GCN are recorded. This provides an indication of the terrestrial habitat used by the GCN and which, if affected by the project, may require mitigation measures at construction stage, including the exclusion of GCN under an NE Development Licence.
 3.4.81 This population size class assessment showed that the trend from the previous surveys had not altered and remained a low to medium population size class.
 3.4.82 Although GCN receive European protection, England is considered to be one of the GCN
 main strong holds in Europe. Due to the widespread nature of GCN within England and the low and medium population levels present on the site, resulting in a medium importance and rarity on a regional scale, the GCN as a species has been given a Medium value.

Page 94
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 86
 3.4.83 The typical descriptors within DMRB5 include limited potential for substitution, however, it is considered that there is potential for substitution on this site as all of the GCN habitat requirements could be recreated within the site. However, due to the level of importance and rarity, the GCN have been kept at a Medium level and not reduced to a lower level.
 Smooth Newt 3.4.84 Smooth newts were recorded in 25 of the 50 ponds and ditches surveyed. As with GCN,
 the distribution of smooth newt is generally widespread across the site in a patchy nature, with the main populations being identified in the northern quadrants.
 3.4.85 Leicestershire LWS can be designated by the presence of smooth newts where 30 adults
 are observed at night, or half of this if common toad or common frog is also present at a minimum population level (either 25 frog spawn clumps or 50 adult toads). The results identified that smooth newt was present in ponds with over 15 individuals where either common toad or common frog was present, however the population of common toad and frog was too low for the LWS criteria to be met. This keeps the smooth newt as being of low to medium value on a regional scale, with the potential value for this species to increase to medium to high value on a regional scale. This combined with the low levels of protection and wide distribution across the country results in a Low Value being assigned.
 Common Toad 3.4.86 Common toads were recorded in 16 of the 50 ponds and ditches surveyed. As with GCN
 and smooth newt, the distribution of common toad is generally widespread across the site in a patchy nature.
 3.4.87 Leicestershire LWS can be designated by the presence of common toad where 100 adults
 are observed at night, or half of this if smooth newt or common frog is also present at a minimum population level (either 25 frog spawn clumps or 15 smooth newts). The results identified that common toad was present in ponds but the population level was just under the minimum where either smooth newt and common frog were present. These species too were below the required minimum for meeting the LWS criteria. However due to the decline of this species and their inclusion in Section 41 of the NERC Act 200668, they are considered to be of medium to high importance on a local scale, which results in a Medium value.
 Common Frog 3.4.88 Common frogs were recorded in eight of the 50 ponds and ditches surveyed. As with all of
 the amphibians, the distribution of common frog is widespread across the site in a patchy nature.
 3.4.89 Leicestershire LWS can be designated by the presence of common frog where 25 clumps
 of spawn are observed, or half of this if common toad or smooth newt is also present at a minimum population level (either 15 smooth newts or 50 adult toads). The results identified that common frog was present in ponds where either common toad or smooth newt was present, however, the population was too low for the LWS criteria to met. This keeps the common frog as being of low to medium value on a regional scale, with the potential value for this species to increase to medium to high value on a regional scale if the population increases to qualify as a LWS. This combined with the low levels of protection and wide distribution across the country results in a Low Value being assigned.
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 Reptiles 3.4.90 The 2009 reptile survey findings are illustrated on Figure 3.9 and full details can be found
 in the Reptile Survey Report107. 3.4.91 There is a low population of grass snake on site, in accordance with Froglife Advice Sheet
 10117. A total number of three adult snakes were recorded during the reptile survey, with an additional three juvenile snakes also recorded. The adult snakes were recorded on separate survey visits and were spread over a wide geographical range. In addition, three adult grass snakes were recorded on the same day whilst undertaking the other surveys across the site. Evidence of grass snake breeding was noted due to the presence of juveniles on three occasions.
 3.4.92 A slow worm was observed at the pond near Catthorpe Manor (Pond number 7) in 200519.
 This species was not observed in the 2009 surveys, which would indicate that the population of slow worm in the area is low.
 3.4.93 No further reptiles were identified during the survey. 3.4.94 The site in general provides suitable habitat for reptiles with conditions for foraging,
 breeding and basking. The habitats in close proximity to the M1, M6 and A14 are largely sub-optimal for use by reptiles due to the lack of suitable foraging habitat and shelter, however, some suitable areas are present where verges and field edges are left unmanaged. It should also be noted that hedgerows are extensive in the area and can act as wildlife corridors connecting areas of suitable habitat together.
 3.4.95 Reptiles are considered to be a fragile species with regards to colonisation as they are
 slow at colonising areas. The widespread low population of reptiles within the study area would increase the fragility of this species in the local area as it would take a long time for reptiles to recolonise areas which have been cleared due to any works. Although widespread across the country, their fragility, medium importance and rarity on a local scale and their inclusion on Section 41 of the NERC Act 200668 has resulted in a Medium Value being assigned.
 Invertebrates White-clawed Crayfish 3.4.96 The 2009 survey described in detail in the White-Clawed Crayfish Survey Report108 found
 no white-clawed crayfish or any signs of white-clawed crayfish presence during the daytime searches of refuges, or during the nocturnal survey.
 3.4.97 The majority of the watercourses are sub-optimal for white-clawed crayfish due to being
 silted or lacking suitable refugia. The watercourses are also heavily poached in places by livestock.
 3.4.98 Sections of the watercourses within the site contain suitable habitats with no silt, suitable
 refuges and a mix of aquatic vegetation and small sections of shade. The suitability of this habitat is confirmed by the presence of bullheads Cottus gobbio, which utilise the same habitats as white-clawed crayfish.
 3.4.99 The presence of alien crayfish species (American signal crayfish Pacifastacus
 leniusculus) over 1500m from the survey area (to the west) indicated that this species, a
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 carrier of crayfish plague, may have had a detrimental impact upon white-clawed crayfish that may have previously been present within the catchment.
 Invertebrates (General) 3.4.100 Full details of the invertebrate sampling locations and lists of species identified in 2009 are
 included in the Invertebrate Survey Report109. The main sample locations, general habitat value for invertebrates and notable records can be found illustrated on Figure 3.10. The rationale for selecting the sample points is set out in detail within the survey report109.
 Terrestrial Invertebrates 3.4.101 A total of 585 species of invertebrates were captured during the survey period in 2009.
 Only two of these species are of conservation concern, as described below. Species lists from each of the terrestrial sample areas were analysed using ISIS46. The full analysis is provided within the survey report109. Summary data for each sampling area is presented in Table 3.18. The results of the comb-footed spider survey are discussed below.
 Table 3.18 : Species Totals for Sampling Sites
 Sample Point
 Area No. Species
 No. BAT Types
 No. BAT Species
 No. SAT Types
 No. SAT Species
 No. Scarce Species
 1 A 24 87 3 26 2 2 0 2 A 40 113 5 38 1 2 0 3 A 22 63 4 22 0 0 0 4 A 14 151 8 70 2 2 2 5 A 21A 86 8 29 2 3 0 6 A 1 57 6 18 1 1 0 7 A 2 46 5 21 1 1 0 8 A 10 99 7 39 4 4 0 9 A 16 89 5 35 0 0 1
 10 A 26 95 6 36 3 5 0 11 A 25 74 5 33 3 3 0 12 A 48 105 6 37 4 5 0 13 A 47 89 6 39 3 3 0 14 A 23A 59 5 19 2 2 0 15 A 21B 113 7 45 4 6 0 16 A 15F 63 6 28 2 2 0 17 A 23B 77 6 38 3 5 0 18 A 17 90 7 41 2 4 0 19 A 21A 98 7 44 2 3 0 20 A 32 67 6 38 2 5 1 21 A 36 96 7 43 2 9 1 22 A 41 86 7 46 2 4 0 23 A 51 54 7 28 1 1 0 24 A 14 150 8 78 2 5 0 25 A 26 113 6 53 2 8 0
 3.4.102 Information obtained from the terrestrial invertebrate survey work, invertebrate habitat
 assessment and ISIS46 results have been combined to provide an overall assessment of areas in relation to their importance for the general invertebrate assemblages within the context of the whole site (Low, Medium or High value). This assessment is detailed within
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 the main Invertebrate Survey Report109 and illustrated on Figure 3.10. Although the habitat value for the general invertebrate assemblages within the context of the site range from low to high, the overall Value of terrestrial invertebrates is Low (excluding the two species of conservation concern, which were valued separately) due to the lack of species of conservation concern.
 3.4.103 Two species of conservation concern (Nationally Scarce B)52 were discovered during the
 survey work. These are Carabus monilis, a ground beetle and Ischnomera cyanea a flower beetle. The locations where these species were found are illustrated on Figure 3.10.
 3.4.104 Carabus monilis is commonly referred to as the Necklace Ground Beetle. This species
 occurs in a variety of habitats including cultivated land on well drained soils. The survey identified the beetle within highway land and adjacent field margins to the east of the M1, and in adjacent fields to the River Avon. Adults peak in mid-summer and breeding is most likely to occur in summer. This is a Nationally Scarce B, a UK BAP Species12 and listed under the NERC Act68. Species search on the National Biodiversity Network (NBN) Gateway11 for 10km squares with records for this species found it to occur in 196 10km squares. This currently places it outside of the criteria for Nationally Scarce B Status (31 to 100 10km squares), however, under the published reports this remains a Nationally Scarce B species52. Due to its Nationally Scarce Status this species is valued as Medium.
 3.4.105 Ischnomera cyanea is a flower beetle associated with ancient broad-leaved woodland and
 the larvae develop in the rotten wood of elm, willow, beech and oak. The species was identified in the River Avon corridor where deadwood is scattered along its length. They have also been recorded along Shawell Lane where standing deadwood is present along the hedgerows (predominantly elm). This is a Nationally Scarce B species52. A search on the NBN Gateway11 for 10km squares with records for this species found it to occur in 85 10km squares within the UK. Due to its Nationally Scarce Status this species is valued as Medium.
 Aquatic Invertebrates 3.4.106 A total of 49 species were captured within the selected water features sampled. No
 aquatic-macroinvertebrates of conservation concern were captured during the survey work. The numbers of species captured, the BMWP50 scores and the average score per taxon for each sample location can be referred to in Table 3.19. Raw data for the calculation of BMWP50 scores can be found within the main survey report109.
 Table 3.19 : Aquatic Macro-Invertebrate Survey Results
 Sample Point No. Species BMWP Score ASPT SP A1 20 98 5.4 SP A2 13 69 5.3 SP A3 16 66 4.7 SP A4 12 54 4.9 SP A5 6 27 4.5 SP A6 3 11 3.7 SP A7 6 26 4.3 SP A8 6 29 4.8 SP A9 9 40 5.0
 SP A10 8 38 5.4 SP A11 10 13 4.3
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 3.4.107 The numbers of species of aquatic macro-invertebrate and BMWP50 scores obtained for the section of River Avon surveyed (SPA1 – SPA4) reflect the fact that this is a relatively high quality watercourse with low levels of pollution present. This is consistent with the findings on water quality for the River Avon reported in Chapter 9 Road Drainage and the Water Environment. This watercourse is therefore classified as having very good water quality, which allows for a more diverse range of species.
 3.4.108 The numbers of species of aquatic macro-invertebrate and BMWP50 scores obtained for
 the section of Swinford Lodge Brook surveyed (SPA5 – SPA8) reflect the fact that it is a relatively low quality watercourse with some levels of pollution present. This watercourse provides habitat for both aquatic and terrestrial invertebrates with a relatively intensively farmed area and is therefore classified as having low water quality, which allows for a less diverse range of species.
 3.4.109 The three wet ditches surveyed (SPA9 – SPA11) had a low species diversity of aquatic
 macro-invertebrates recorded but provided additional niches for both aquatic and terrestrial invertebrates and are therefore classified as having low water quality, which allows for a less diverse range of species.
 3.4.110 Although the habitat value for the general invertebrate assemblages within the context of
 the site range from low to high, the overall Value of aquatic invertebrates is Low due to the lack of species of conservation concern.
 Notable species – Comb-footed Spider 3.4.111 The survey for the Nationally Scarce comb-footed spider did not find any individuals within
 or immediately adjacent to the improvement works. Suitable habitat is present, however, this species was not recorded within this habitat.
 Mammals Bats 3.4.112 In summary a minimum of seven species of bat were found either roosting, foraging or
 commuting within, or immediately adjacent to, the site. These included:-
 • Common pipistrelle: • Soprano pipistrelle • Nathusius’ pipistrelle • Noctule bat • Brown long-eared bat • Natterer’s bat • Whiskered/Brandt’s bat Myotis mystacinus/brandti (species cannot be separated from
 echolocation calls) • Unidentified Myotis species (from echolocation calls only, these could either be the
 same Myotis species already identified or a different Myotis species) 3.4.113 Bat roosts at 13 locations were identified either within, or adjacent to, the site. These
 consisted of the above species and more than one species were recorded roosting at some of the locations. The roosting locations included:-
 • Building 1 (cottage off Shawell Lane) – minor maternity / summer roost for brown long-
 eared bats and summer non maternity roost for common pipistrelles
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 • Bridge 4 (M1 Viaduct) – minor maternity / summer roost for common pipistrelles • Catthorpe Manor – maternity roost / summer for common pipistrelles • Culvert 1 – summer non maternity roost for common pipistrelles • Old Barn Farm – summer non maternity roosts for common pipistrelle and Myotis
 species bats • Swinford Village – maternity roosts for common pipistrelles • Tomley Hall Farm – suspected (unconfirmed) maternity roosts for brown long-eared
 bats and Natterer’s bats • Tomley Hall Wood – maternity roosts for common pipistrelles and noctule bats, minor
 maternity / summer roost for soprano pipistrelles, summer non maternity roost for pipistrelle species
 • Trees 0 (copse) – minor maternity / summer roost for common pipistrelles • Trees 8, 9 or 10 – maternity roost for noctule bats • Tree 19 – summer non maternity roost for common pipistrelles • Tree 36 – summer non maternity roost for common pipistrelles • Trees to the north west of Catthorpe – maternity roost for noctule bats
 3.4.114 When determining roost status for this site the roost descriptions have been split into three
 main categories which include: • Maternity Roost. Maternity roosts are those where female bats give birth and raise
 their young. The same colony of bats can have more than one maternity roost and can change between maternity roosts through the maternity season. These roosts are sometimes called nursery roosts in some texts but for consistency they have been referred to as maternity roosts within this document.
 • Summer (Non-Maternity Roost). These are considered as roosts which bats use when they are predominantly active from spring to autumn (weather dependent). These roosts are generally used by males or non breeding females as a general place of shelter and can be used for mating purposes.
 • Minor Maternity / Summer Roost. The term minor maternity roost / summer roost has been used to describe a roost where low numbers of individuals were observed which could either be a summer (non maternity) roost, a maternity roost with low numbers of individuals or a maternity roost where the main population were roosting in one of their colony’s other maternity roosting sites. Further survey work was not undertaken to determine the exact status of the roosts as (due to the location of the roost in relation to the proposed construction and operation activities) this would not affect the mitigation or impact assessment of the improvement works.
 3.4.115 Another type of bat roost is a hibernation roost. Hibernation roosts are where bats enter
 their torpid states during the colder months in winter and can be the same location as their summer and maternity roosts. Surveying for hibernating bats is extremely difficult. This is due to bats in this local area dispersing and roosting in low numbers. These roosts are usually in inaccessible areas such as within the wall cavities of buildings, within the internal fabric of bridges and within tree fissures. To find these bats would require significant disturbance of the roost and in some cases would require the roost being destroyed (i.e. demolition of walls to view inside wall cavities, removal of tree bark to look in the inaccessible areas) to determine if bats are hibernating there. Clearly this would have a significant effect and at this stage would cause unnecessary disturbance. As such a precautionary approach has been adopted based upon all of the identified roosts having potential for use as a minor hibernation roost for low numbers of individuals.
 3.4.116 For ease of reading the bat activity and roosting locations across the site have been split into the four main quadrants (northwest, southwest, northeast and southeast) and is summarised below. Full details of the results can be found within the Survey Report110.
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 3.4.117 The locations of the bat activity and roosts are illustrated on Figure 3.12. Northwest Quadrant 3.4.118 The various surveys undertaken across this quadrant have enabled the habitats used by
 bats for roosting, foraging and commuting to be identified. Up to seven species of bat were recorded within the quadrant. These were:-
 • Common pipistrelle • Soprano pipistrelle • Nathusius’ pipistrelle • Noctule bat • Brown long-eared bat • Natterer’s bat • Unidentified Myotis species (from echolocation calls only)
 Bat Roosts 3.4.119 Bat roosts for common pipistrelle, soprano pipistrelle, an unidentified species of pipistrelle
 Pipistrellus sp., Noctule bat, brown long-eared bat and Natterer’s bat were identified within this quadrant. The roosting locations included:-
 • Building 1 (cottage off Shawell Lane) • Tomley Hall Wood • Tomley Hall Farm
 Building 1 3.4.120 Roosting locations for common pipistrelle and brown long-eared bats were identified
 within Building 1 (cottage off Shawell Lane). The status of the bat roosts identified within the cottage are summarised below:-
 • A summer non-maternity roost for common pipistrelle bats. This was identified during
 the emergence and dawn surveys undertaken. During both emergence surveys, two common pipistrelle bats were recorded emerging from the building. During the dawn survey, a single common pipistrelle bat was recorded swarming around the building before re-entering its roost.
 • A minor maternity/summer roost for brown long-eared bats. This was identified following the emergence of a single brown long-eared bat during an emergence survey and two swarming brown long-eared bats during the dawn survey.
 Tomley Hall Wood 3.4.121 Roosting locations for common pipistrelle, soprano pipistrelle, an unidentified pipistrelle
 and Noctule bats were found within Tomley Hall Wood. The exact location of the bat roosts were not identified due to the dense canopy, thick scrub and multiple potential roosting locations within the woodland. This woodland is not being directly affected by the proposed improvement works and therefore exact locations of these roosts are not required.
 3.4.122 Bats were observed commuting from this area during an emergence survey and were
 back tracked and observed swarming within the central and northern portions of the
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 woodland. The status of the bat roosts identified within the woodland are summarised below:-
 • A maternity roost for common pipistrelle bats. A minimum of seven common pipistrelle
 bats were recorded swarming within the woodland during the back tracking survey. • A minor maternity roost/summer roost for soprano pipistrelle bats. A minimum of three
 soprano pipistrelle bats were recorded swarming within the woodland during the back tracking survey.
 • A summer non-maternity roost for an unidentified pipistrelle bat echolocating at 42.5KHz (frequency between Nathusius’ and common pipistrelle bats). Bats were recorded swarming within the woodland during the back tracking survey. The presence of Nathusius’ pipistrelle was identified within the area during a transect survey. Mist net surveys were undertaken to enable identification of the unidentified pipistrelle bat echolocating at 42.5KHz. No Nathusius’ pipistrelle bats were captured during the mist net surveys and no further Nathusius’ bats were recorded during the surveys undertaken on site. It is likely that this unidentified bat was a common pipistrelle.
 • A maternity roost for Noctule bats. A minimum of three Noctule bats were recorded swarming within the woodland during the back tracking survey.
 Tomley Hall Farm 3.4.123 During the surveys undertaken, Natterer’s bat and brown long-eared bats were recorded
 commuting northwards beyond the northern edge of Tomley Hall Wood and towards Tomley Hall Farm. Due to the number of bats observed commuting in this direction and the capture of a juvenile Natterer’s bat commuting from this area during the emergence period, maternity roosts for these bats are likely to be present within Tomley Hall Farm. However, the exact roosting location of these bats was not determined during the surveys undertaken on site.
 Foraging 3.4.124 The term foraging is utilised to describe bat activity when they are actively gathering food.
 Bats forage in areas which attract invertebrates i.e. sheltered sides of hedgerows, watercourses and standing water. Low levels of some forms of lighting may also attract insects and also therefore foraging bats. During foraging, feeding buzzes may be picked up on electronic bat detectors. The main foraging habitats within the quadrant are detailed below.
 3.4.125 Tomley Hall Wood and the hedgerow extending to its south and partway along the
 vegetation adjacent to the M6. All species of bat (identified using this quadrant) were recorded foraging along these habitats. Bats were not recorded continuing along the vegetation adjacent to the M6 as far as the southeastern corner of the quadrant. Here the vegetation is thinner and well illuminated by the adjacent junction, which creates a sub-optimal habitat for foraging bats. There was a variety in the level of foraging activity recorded during the surveys undertaken around these habitats (e.g. lower levels of activity and reduced species count were observed during the transects surveys within this quadrant during different days). This could be caused by bats moving roosts and changes in wind direction. Windy and exposed areas have fewer insects and therefore there is less reason for bats to forage along that stretch of habitat whilst the wind is blowing in a particular direction. When the highest levels of bat activity were recorded, a southerly wind was blowing creating a sheltered environment on the northern side of the vegetation present.
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 3.4.126 A Nathusius’ pipistrelle bat was recorded foraging along the unlit side of the vegetation adjacent to the M6 during the transect surveys undertaken. Emergence, dawn, back tracking and mist netting surveys around this location did not identify any further Nathusius’ pipistrelle bats. The extensive survey work undertaken in this area would indicate that this species was an infrequent visitor to the area.
 3.4.127 During the mist netting survey five species of bat were trapped when foraging along the habitats close to Tomley Hall Wood. These species were: • Common pipistrelle. Two individuals were captured. One of these bats escaped before
 its sex could be determined, the other was a non-lactating female. • Soprano pipistrelle. A single non-lactating female was captured. • Brown long-eared. A single non-lactating female was captured. • Noctule bat. Two individuals were captured. One was an adult male, the other was a
 non-lactating female. • Natterer’s bat. A single juvenile male was captured.
 3.4.128 Common pipistrelle, brown long-eared, Natterer’s bat and Noctule bats were recorded
 foraging along Shawell Lane and the hedgerows surrounding Building 1. These habitats are unlit and provide mature high vegetation, providing shelter from the wind and a good source of prey.
 3.4.129 Beneath Bridge 7. Common pipistrelle bats were recorded foraging beneath this bridge.
 Bridges afford bats with protection from the wind and predation. Commuting 3.4.130 Bats commute between their roost sites and foraging grounds, which can be located
 several kilometres from the roosts. Bats often utilise the same commuting routes every night, following unlit features such as hedgerows and other distinct landmarks such as woodland edges. Commuting bats often fly at a faster speed than when foraging, however they may also forage whilst commuting. Commuting bats were identified across the quadrant. The main commute routes included:
 • Along the western edge of Tomley Hall Wood and the hedgerow extending to the
 south of the woodland. All seven species of bat (that were identified within the quadrant) used these linear habitats to commute along. Brown long-eared and Natterer’s bats were observed commuting past the northern edge of Tomley Hall Wood towards Tomley Hall Farm where their suspected roosting location is.
 • Along the unilluminated side of the vegetation adjacent to the M6 all seven species of bat (that were identified within the quadrant) used this linear habitat to commute. Bats were not recorded commuting from the east (where the junction is) as the commuting habitat in the south eastern corner of the quadrant is sub-optimal for commuting bats. This is because the vegetation is thinner and discontinuous, and the adjacent junction is well illuminated.
 • Along Shawell Lane. Common pipistrelle, Noctule bat and brown long-eared bats used this lane to commute. This lane provides a dark linear corridor with suitable cover.
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 Southwest Quadrant 3.4.131 The various surveys undertaken across this quadrant enabled the habitats used by bats
 for roosting, foraging and commuting to be identified. Up to seven species of bat were recorded within the quadrant. These were:-
 • Common pipistrelle • Soprano pipistrelle • Unidentified pipistrelle • Noctule bat • Brown long-eared bat • Natterer’s bat • Unidentified Myotis species (from echolocation calls only)
 Bat Roosts 3.4.132 Bat roosts for common pipistrelle, Noctule bat and unidentified Myotis bats were identified
 within the quadrant. The roosting locations included:-
 • Catthorpe Manor • Old Barn Farm • Trees 8, 9 or 10 • Trees to the north west of Catthorpe • Bridge 4 (M1 River Avon Viaduct)
 Catthorpe Manor 3.4.133 A maternity roost for common pipistrelle bats is present within Catthorpe Manor. Up to 50
 common pipistrelle bats were back tracked to the Manor, however, the exact location of the bat roost was not identified. The buildings associated with the Manor are over 100m from the limits of the proposed scheme and would not be directly affected by the proposed improvement works. The habitats utilised for commuting to their foraging grounds would be retained under the Preferred Route and therefore they would not be indirectly affected. As such, further survey work was not required to determine the exact location of the bat roost within Catthorpe Manor.
 Old Barn Farm 3.4.134 Non-maternity summer roosts for common pipistrelle and unidentified Myotis bats is
 present within Old Barn Farm. During the emergence and dawn surveys undertaken to the north of the farm, common pipistrelle and unidentified Myotis bats were observed commuting away from the farm (during the emergence time for these species) and towards it, indicating that bat roosts for these species are present within the farm. A single common pipistrelle bat was observed repeatedly flying around the farm after it was back tracked along the hardstanding track to the north of the farm. The exact location of the bat roosts for common pipistrelle and Myotis bats could not be determined during the surveys undertaken. The farm is located over 100m beyond the limit of the proposed scheme and the habitats used by bats to commute and forage (hardstanding tree lined track to the north of the farm) are being retained. Therefore, these bats would not be indirectly affected by the proposed improvement works and the exact location of the roosts do not need to be determined.
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 Trees 8, 9 and 10 3.4.135 A maternity roost for Noctule bats is present within either Trees 8, 9 or 10. The exact
 location of the roost was not identified due to the close proximity of the trees to one another and the high number of features of interest to roosting bats around the trees. A minimum of five Noctule bats were recorded emerging from one of these trees during the first emergence survey undertaken. This survey had to be abandoned due to a heavy rain shower. Three Noctule bats were recorded swarming around these trees during the dawn survey. These bats swarmed on both sides of the trees and the location of the roost could not be identified. During the second emergence survey a single Noctule bat was recorded emerging from amongst this group of trees and a much lower level of bat activity was recorded along the hedgerow. Bats move roosts throughout the year and it is assumed that the bats roosting within one of these trees (as identified during the first set of surveys) had moved to one of their other maternity roost sites (see below).
 Mature Trees to the Northwest of Catthorpe Village 3.4.136 A maternity roost for Noctule bats is present within mature trees to the northwest of
 Catthorpe Village. A minimum of ten Noctule bats were back tracked, however, due to the direct nature of the bats’ commute route it was not possible to follow them fully to their roost. This roost and the features used for commuting to the roost are over 100m beyond the limit of the proposed scheme and would not be directly impacted upon by the proposed improvement works. Therefore, further survey works were not required to determine the exact location of this roost. It is anticipated that the Noctule bats that were back tracked to these trees are the same colony of bats previously identified as roosting within Trees 8, 9 or 10.
 Bridge 4 (M1 River Avon Viaduct) 3.4.137 A minor maternity/summer roost is present within Bridge 4 for common pipistrelle bats.
 During the first emergence survey two common pipistrelle bats were recorded emerging from an expansion joint in the underside of the bridge where the cabling within the joint had come loose. During the second emergence survey three common pipistrelle bats were recorded emerging from this expansion joint in the underside of the bridge. Two common pipistrelle bats were recorded swarming beneath the bridge before re-entering two separate expansion joints within the bridge.
 Foraging 3.4.138 The main foraging habitat within the quadrant include:-
 • The mixed plantation woodland to the west of the M1 River Avon Viaduct (Bridge 4). Common pipistrelle, soprano pipistrelle and Natterer’s bats were recorded foraging within this habitat. There was variation in the level of common pipistrelle activity recorded around this location. The highest levels of common pipistrelle foraging (excluding commuting activity) were recorded during the transect survey (visit 2, which was done in reverse order to Visit 1). Up to four individual common pipistrelle bats were recorded foraging up and down the hardstanding track along the southern edge of the plantation woodland. These bats were observed within the emergence time for this species and it is likely that they emerged from Bridge 4. Changes in wind direction and bats moving roost can result in varied activity results at any given location. Woodland provides high, thick vegetation providing shelter from the wind and a good source of prey.
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 • Common pipistrelle, soprano pipistrelle, brown long-eared, Noctule bat, Natterer’s bat and an unidentified Myotis bat were recorded foraging beneath, and immediately adjacent to, the M1 River Avon Viaduct (Bridge 4). Up to seven individual common pipistrelle bats were recorded beneath this bridge at any one time. The bridge provides bats with shelter from the wind and the watercourse attracts a range of invertebrates on which they could feed.
 • Along the hedgerow with Trees 8, 9 and 10, common pipistrelle and Noctule bats have been recorded foraging along this hedgerow. There was a variety of bat activity along this hedgerow during the surveys undertaken. Higher levels of bat activity were recorded during the first emergence survey (despite the survey being abandoned due to heavy rain). Lower activity levels during the surveys undertaken were likely to be because the Noctule bats had moved roosts in the interim and also the wind direction could have exposed the western side of the hedgerow where the majority of the activity was initially recorded.
 • Common pipistrelle and Noctule bats were recorded foraging along Shawell Lane. This lane is lined with hedgerows and standing dead wood (elm Ulmus sp.), which provides a dark linear corridor with suitable cover and prey for bats to utilise.
 Commuting 3.4.139 Commuting bats were identified across the quadrant. The main commute routes include:-
 • Mixed woodland to the west of Bridge 4. Common pipistrelle, soprano pipistrelle, brown long-eared, Noctule bat, Natterer’s bat and an unidentified Myotis bat were observed commuting around this habitat, using a variety of routes. Bats were observed commuting along the western edge of the woodland, through the hardstanding track running through the centre of the woodland and along the hardstanding track leading to Station Road (southern edge of the woodland). The woodland provides a continuous stretch of linear unlit vegetation for bats to commute along.
 • Common pipistrelle, soprano pipistrelle, brown long-eared, Noctule bat, Natterer’s bat and an unidentified Myotis bat were observed commuting northwards along Station Road in the direction of Catthorpe Manor during the dawn surveys and away from the Manor towards the River Avon during the emergence surveys. This lane provides a dark linear corridor for bats to utilise with suitable cover.
 • Common pipistrelle and Noctule bats were recorded commuting along Shawell Lane. Common pipistrelle bats were recorded commuting from the direction of Building 1 (cottage adjacent to Shawell Lane) during the emergence surveys undertaken and towards Building 1 during the dawn surveys. Noctule bats were observed commuting along the lane from both the north and south before continuing along adjacent hedgerows extending to the north east and south west of the lane during both dawn and back tracking surveys. The lane provides a dark linear corridor for bats to utilise with suitable cover and prey.
 • Along the hedgerow containing Trees 8, 9 and 10. Noctule bats and common pipistrelle bats were recorded commuting along this hedge. There was a variety of bat activity along this hedgerow during the surveys undertaken. During the first set of emergence surveys, a maternity roost for Noctule bat bats was identified within Trees 8, 9 or 10. During additional surveys around this hedgerow, to determine the exact location of the roost, reduced Noctule bat activity was recorded. Bats use a variety of roosting locations throughout the year and the reduced levels of bat activity indicated that the roosting bats had moved to a different roost during the second emergence survey undertaken.
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 • Along the hedgerow south of Shawell Lane and to the northwest of Catthorpe Village. A minimum of ten Noctule bats were back tracked along this hedgerow before being lost from view. This roost and the features used for commuting are over 100m beyond the limits of proposed scheme and would not be directly impacted upon by the proposed improvement works.
 Northeast Quadrant 3.4.140 The various surveys undertaken across this quadrant enabled the habitats used by bats
 for roosting, foraging and commuting to be identified. Up to eight species of bat were recorded within the quadrant. These were:-
 • Common pipistrelle • Soprano pipistrelle • Unidentified pipistrelle • Noctule bat • Brown long-eared • Natterer’s • Whiskered/Brandt’s bat • Unidentified Myotis species (from echolocation calls only)
 Bat Roosts 3.4.141 Bat roosts for common pipistrelle bats were identified within the quadrant. The roosting
 locations included:-
 • Swinford Village • Tree 36 • Culvert 1
 Swinford Village 3.4.142 A maternity colony for common pipistrelle bats is present within a selection of buildings
 within Swinford Village. Maternity roosts were recorded within Chapel Fields and Whitethorns Close. It is assumed that the same maternity colony utilised both these roosts. During the emergence and dawn surveys undertaken on the trees (with medium to high bat roosting potential) within the northeast quadrant of the survey area, commuting bats were recorded utilising the network of hedgerows that extends from the south of Swinford Village and links with the River Avon. A back tracking survey was undertaken to establish the roost location of these commuting bats. A minimum of 30 common pipistrelle bats were recorded swarming around a number of buildings associated with Chapel Fields before re-entering Number 5. Due to the distance in which the bats were tracked, a lag in time in reaching the swarming site occurred and it was possible that additional bats had already re-entered their roost prior to the arrival of the surveyor and therefore the number of bats utilising the roost was higher. During surveys to establish the size of the maternity colony in Chapel Fields, a second maternity roost was identified in Whitethorns Close.
 3.4.143 Swinford Village is over 100m beyond the limit of the proposed scheme, however, the
 habitats used by the bats roosting within the village for commuting and foraging within the proposed scheme limit. An emergence and dawn survey was undertaken around Chapel Fields to obtain a more accurate population count of the common pipistrelle bats roosting there. However, the bats had moved roost and only low numbers of bats were recorded (three common pipistrelle bats were recorded emerging from Number 5 Chapel Fields).
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 During the dawn survey no bats were recorded swarming around Chapel Fields, however, at least five common pipistrelle bats were back tracked and observed swarming around buildings associated with Whitethorns Close to the southwest of Chapel Fields. It is possible that additional bats had already re-entered the roost within Whitethorns Close prior to the roost being identified. From the findings of the back tracking, emergence and dawn surveys two separate maternity roosting locations were identified. It is anticipated that it was the same colony of common pipistrelle bats using both roosting locations. Due to the lower number of bats recorded emerging (from Chapel Fields) and re-entering the building (Whitethorns Close) it was also envisaged that further roosting locations were present around Swinford and that the majority of the bats previously identified as roosting within Chapel Fields had moved to one of their other roosts at the time of the emergence and dawn surveys.
 Tree 36 3.4.144 A summer non-maternity bat roost for common pipistrelle bats is present within Tree 36. A
 single common pipistrelle bat was recorded emerging from this tree during the first emergence survey undertaken. No further bats were recorded emerging or re-entering this tree during the additional emergence and dawn surveys undertaken.
 Culvert 1 (extending beneath Rugby Road) 3.4.145 A summer non-maternity roost for common pipistrelle bats is present within this culvert.
 During the first emergence survey no bats were recorded emerging from this culvert. During the second emergence survey a common pipistrelle bat was detected flying within the culvert before emerging from it and flying towards Swinford Village along the hedgerow adjacent to Rugby Road. No bats were recorded re-entering this culvert during the dawn survey.
 Foraging 3.4.146 The main foraging habitat within the quadrant includes:-
 • The vegetation adjacent to the A14. Common pipistrelle, soprano pipistrelle, unidentified pipistrelle, Noctule bat, Natterer’s bat and an unidentified Myotis bat were recorded foraging along this vegetation, which is unlit. This vegetation provides bats with a dark linear stretch of habitat with suitable cover and prey for foraging.
 • Matrix of hedgerows between Swinford Village and the A14/River Avon. Common pipistrelle, soprano pipistrelle, unidentified pipistrelle, Noctule bat, Natterer’s bat and an unidentified Myotis bat were recorded foraging along this vegetation. These hedgerows are unlit and provide bats with suitable cover and prey. The hedgerows extend throughout the quadrant from north to south and from east to west providing bats with a variety of sheltered conditions throughout the quadrant.
 • Swinford Lodge Brook. Common pipistrelle, soprano pipistrelle, unidentified pipistrelle, Noctule bat, Natterer’s bat and an unidentified Myotis bat were recorded foraging along this brook. Water attracts a range of invertebrates for bats to feed upon. Trees are scattered along the majority of this brook’s length, which provide bats with suitable cover when foraging above the water.
 • The River Avon and its riparian habitat. All species of bat (identified using this quadrant) were observed foraging along the river to the north of the A14. This section of the watercourse is unlit and provides bats with dark conditions and a good source of invertebrates for food.
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 • Rugby Road and the cemetery to the west of Swinford. Common and soprano pipistrelle bats were recorded foraging within the cemetery and along the vegetation adjacent to Rugby Road. The tall vegetation provides cover and prey for bats to forage. The low levels of adjacent lighting filtering around the edges of the cemetery and filtering down Rugby Road may attract higher amounts of invertebrates to this area, which could account for the continued presence of foraging bats around these areas.
 Commuting 3.4.147 Commuting bats were identified across the quadrant. The main commute routes include:-
 • Along the A14. Common pipistrelle, soprano pipistrelle, brown long-eared and an unidentified species of Myotis bat were recorded commuting along the vegetation adjacent to the A14. The A14 was predominantly unlit (except closest to the junction) and the habitats adjacent to it provide thick vegetation, which is unlit and linear in nature allowing bats to commute along it. The bats were recorded commuting along the entire stretch of the A14 vegetation between the River Avon and Rugby Road and also commuting northwards along some of the hedgerows extending from the A14. Common pipistrelle bats were also recorded crossing unlit sections of the A14 and adjacent to the gantries. Pipistrelle and Noctule bats were more likely to cross wider stretches of open habitat than other species of bat.
 • Swinford Lodge Brook. Common pipistrelle, soprano pipistrelle, brown long-eared, Natterer’s bat and an unidentified Myotis bat were recorded commuting along this brook (in the locations where riparian tree and hedge cover is available), which provides a linear corridor between the A14/River Avon and the southwest side of Swinford Village. Bats were observed commuting along this habitat during the emergence, dawn and back tracking surveys undertaken within this quadrant.
 • Common pipistrelle, soprano pipistrelle and an unidentified Myotis bat were recorded commuting along Rugby Road. These bats were recorded using the road to exit Swinford Village during emergence surveys and also re-enter Swinford during the back tracking surveys. This road provides a linear corridor with sufficient cover and darkness for bats to utilise.
 Southeast Quadrant 3.4.148 The various surveys undertaken across this quadrant enabled the habitats used by bats
 for roosting, foraging and commuting to be identified. Up to eight species of bat were recorded within the quadrant. These were:-
 • Common pipistrelle • Soprano pipistrelle • Unidentified pipistrelle • Noctule bat • Brown long-eared • Natterer’s • Whiskered/Brandt’s bat • Unidentified Myotis species (from echolocation calls only)
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 Bat Roosts 3.4.149 Bat roosts for common pipistrelle bats were identified within the quadrant. The roosting
 locations include:-
 • Trees 0 (copse) • Tree 19
 Trees 0 3.4.150 A minor maternity/summer bat roost for common pipistrelle bats is present within Trees 0
 (copse close to the River Avon). A single common pipistrelle bat was recorded emerging from the copse during the first emergence survey and two common pipistrelle bats were recorded emerging from the copse during the second emergence survey. During the dawn survey, a minimum of four common pipistrelle bats were recorded swarming within the copse and re-entering one of the trees present. In addition, during a back tracking survey, a single common pipistrelle bat was observed swarming within the copse. Due to the location of the copse (immediately adjacent to the River Avon), the number of suitable trees present and density of the foliage within the copse, the exact location of the roost could not be identified.
 Tree 19 3.4.151 A summer non-maternity bat roost for common pipistrelle bats is present with Tree 19. A
 single common pipistrelle bat was recorded emerging from this tree during the first emergence survey undertaken on site. No other bats were recorded emerging or re-entering the tree during the additional surveys undertaken.
 Foraging 3.4.152 The main foraging habitat within the quadrant includes:-
 • Along the River Avon and its riparian habitat. All species of bat (identified using this quadrant) were recorded foraging along the River Avon between the A14 and the M1 River Avon Viaduct. The watercourse is predominantly unlit and provides bats with a good source of invertebrates for food. Closer to the M1 River Avon Viaduct, parts of the river are subject to low levels of lighting from the adjacent motorway which attract increased levels of invertebrates for bats to prey upon. The copse immediately adjacent to the River Avon (Trees 0) also provides additional cover and darkness for bats to forage above the water. The vegetation provides nearby protection / cover should the bats need to dart back beneath the vegetation. Additional copses within this quadrant afford similar cover, darkness and prey.
 • Hedgerow dissecting the large field between the A14 and M1. Common pipistrelle, soprano pipistrelle, brown long-eared and an unidentified species of Myotis were recorded foraging up and down this hedgerow. The southeast end of the hedgerow connects with the River Avon. Tall vegetation, including standard trees, provides bats with suitable cover and a good source of prey.
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 Commuting 3.4.153 Commuting bats were identified across the quadrant. The main commute routes includes:-
 • Along the River Avon. Common pipistrelle, soprano pipistrelle, unidentified pipistrelle bats, Noctule bat and brown long-eared bats were observed commuting along the river towards the M1 River Avon Viaduct. These bats were observed during both dawn and back tracking surveys. The river provides a continuous expanse of habitat dissecting the quadrant and connects with adjacent quadrants and the wider countryside.
 • Along the A14 and across it. Common pipistrelle bats were recorded commuting along this vegetation and crossing the unlit sections of the road and the dark side of gantry locations. The A14 is predominantly unlit (except closest to the junction) and the habitats adjacent to it provide thick vegetation, which is unlit and linear in nature allowing bats to commute along it. The gantries (with the exception of the one closest to the junction) provide bats with an unlit corridor across the road. Pipistrelle bats were more likely to cross wider stretches of open habitat than other species.
 • Along the unlit side of the vegetation adjacent to the M1. Common pipistrelle, soprano pipistrelle and unidentified pipistrelle bats were recorded commuting along this habitat. The unlit side of the motorway vegetation provides bats with a continuous stretch of linear vegetation for bats to commute along.
 3.4.154 Due to the inclusion of bat species on the Habitats Directive64 and WCA 1981, as
 amended and their limited potential for substitution this is considered to result in a collective High value for the local bat population.
 Badger 3.4.155 Badgers were recorded from the area and details are given in the separate Confidential
 Badger Report which is an Addendum to this Chapter. Brown Hare 3.4.156 The brown hare survey identified four sightings of brown hare with three incidental
 sightings whilst the other protected species surveys were being undertaken. 3.4.157 Suitable habitat for hares in the form of arable and tall grassland is scattered across the
 site. This is generally fragmented by areas of sub-optimal habitats, such as short grazed pasture.
 3.4.158 The survey findings are illustrated on Figure 3.13. 3.4.159 Although this species is nationally widespread, they have declined in population levels.
 Only a low population is present across the site which would increase the fragility of this local population. Due to the national decline, low population present and their inclusion on Section 41 of the NERC Act68, brown hare is considered to be of medium importance on a local scale, with a Medium value.
 Otter 3.4.160 The 2008-2009 surveys found frequent signs of otter presence, often in the form of
 feeding remains and spraints, with occasional laying up places on the banks of the River Avon, predominantly upstream to the east of the M1 River Avon Viaduct. One of these was an infrequently used holt found 110m upstream of the M1 River Avon Viaduct. The detailed findings are set out in the Otter Survey Report112. As with previous surveys
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 carried out in 200726-27, activity was much less obvious on the downstream stretch of the river to the west of the viaduct. Although scarce in places, the widespread distribution of spraints, feeding remains and footprints along the River Avon and Clay Coton – Yelvertoft Brook indentified during all four of the otter surveys carried out between October 2008 and July 2009 indicated that the otter’s territory extends over the entire length of the survey area and is utilised throughout the year. Although the surveys identified that otters frequently utilise the study area and infrequently lay-up within it, no natal dens were found. No evidence of otter cubs (i.e. sightings or small footprints) were identified during the survey.
 3.4.161 The results of the 2008 / 2009 survey suite were combined and are illustrated on Figure
 3.13. 3.4.162 Due to the high importance and rarity on a national scale, slowly expanding
 population/distribution and limited potential for substitution, the otter; which has part of its territory on the site, as a species, is considered to be of High value. Otters are still expanding across the river catchments across England and the loss of an otter would affect the rate of colonisation throughout the country. Limited potential for substitution has been interpreted as recreation of all of the otter’s requirements, such as a 40km territory, not being feasible, but creation of some of the otter’s ecological requirements, such as small pockets of suitable habitat (for foraging and refuge) and artificial otter holts, being feasible.
 Water Vole 3.4.163 No signs of water vole were found within the site during the 2009 surveys, which are set
 out in the Water Vole Survey Report113, or during the previous surveys17, 18, 19. 3.4.164 Sections of the site contain pockets of aquatic habitat favoured by water voles i.e.
 marginal/tall ruderal vegetation and steep sided banks. However, the majority of the habitats surveyed are sub-optimal i.e. heavily shaded channel, limited marginal/in channel vegetation, very shallow water, shallow banks etc. Large sections of suitable habitat are present within the main channel of the River Avon, however, a contra-indicator of its suitability for water voles would be its high susceptibility to flooding, which would render the main channel unsuitable during periods of flooding.
 3.4.165 Evidence of American mink Neovison vison was recorded within the site. Water voles are
 vulnerable to predation by American mink and generally do not co-exist in the same area. When breeding, female American mink can wipe out a colony of water vole within the four month period in which the mink are nursing their young (Strachan, 1998)59.
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 3.5 MITIGATION Introduction 3.5.1 This section is intended to give an overview of the mitigation measures included as an
 integral part of the project, and where necessary, provided on land included in the draft Compulsory Purchase Order (CPO) for the project. Here land has been included in the draft CPO either as:-
 • permanent title, where the HA would retain the land and manage the measures
 provided; or • as precautionary title, where the use of CPO powers would enable measures to be
 provided, but the intent is to hand the land back to landowners upon completion. Where this is the case, it is confirmed in the detailed text in Section 3.6, Environmental Impact and Significance.
 3.5.2 In accordance with the powers set out in the Highways Act 198099 these measures are
 designed to offset or reduce the potential adverse effects on the environment resulting from the proposed improvements. However, as set out in Section 5.2, where possible, measures have been designed to secure environmental gains compared with the baseline environment:-
 • on land which is within the highway in any event, for example by improved techniques
 in habitat creation, such as local provenance or improved diversity • as an incidental benefit of measures required to mitigate adverse impacts.
 3.5.3 The design of the measures have also taken into account consultations held with NE, EA,
 local planning authorities and the County Wildlife Trusts and in particular NE’s request to:-
 • provide net biodiversity gain • provide new habitats tailored to meet local BAP target • use a local seed initiative to secure local provenance stock • secure long term management • enhance the corridor of the River Avon • provide green infrastructure, or improved connectivity between habitats.
 3.5.4 The mitigation measures for the project outlined in this document are based upon
 information available at the time of writing. New information from monitoring undertaken immediately prior to construction would be used where necessary to modify proposals. With regard to disturbing protected species such as badger, bats, otter and/or GCN, all improvement works that may affect these species would be undertaken under licence from NE. The issuing of licences is dependent on the presentation of a comprehensive analysis of the use of the location by the species concerned and on detailed mitigation and, where necessary, compensation measures being adopted. Compensation measures may include the creation of new habitats designed to replace those that may be lost and to ensure that the conservation status of the protected species is not adversely affected. These mitigation and compensation measures would therefore be incorporated into the improvement works proposals. All protection measures for any protected or notable species would be included within the Construction Environmental Management Plan (CEMP). The purpose and scope of the CEMP is outlined in Section 3.5.39-3.5.42.
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 Habitats 3.5.5 The design of the layout for the Preferred Route minimises the loss of existing habitats. As
 set out in the Comparative Environmental Assessment98, the layout had the smallest footprint of the options considered and enables the retention of more habitats adjacent to the junction, including the established woodlands to the west of the M1. However, areas would be lost, including existing vegetation within the highway and adjacent hedgerows. The amounts of habitats to be lost and created are quantified in Section 3.6 and are summarised in Table 3.20. Where habitats are unaffected by the improvement works, they are not included within the table.
 Table 3.20 : A summary of habitats to be lost and gained / reinstated as a result of the improvement works
 Habitat type Habitat Lost During Construction
 Habitat Gained / Reinstated Post-
 construction
 Net Gain / Loss of Habitat
 Arable 21.7 ha 7.6 ha -14.1 ha Grassland – Amenity and Improved
 13.5 ha 1.8 ha -11.7 ha
 Grassland – Semi-improved neutral and poor semi-improved
 7.5 ha 17.1 ha +9.6 ha
 Hedgerows – Important, those which fulfill LWS criteria or species-rich
 102 m 5907 m +5805 m
 Hedgerows – ‘Other hedgerows’
 5617 m 0 m -5617 m
 Hedgerows – All 5719 m 5907 m +188 m ‘Other’ woodland 5.35 ha 9.7 ha +4.35 ha River Avon 520 m 520 m 0 m† Swinford Lodge Brook 109 m 120 m +11 m‡ Drainage ponds 0 m 10 no. 10 no. Wildlife ponds 0 m2 2000 m2 +2000 m2 Ditches / Swales 3421 m 8087 m 4666 m † River is to be regraded improve the banks for colonisation by marginal vegetation. ‡ The route of Swinford Lodge Brook is to be made more natural by introducing curves into this currently canalized section which will thus increase its value to wildlife. 3.5.6 The provision of new habitat that merely replaces the equivalent habitat lost is unlikely to
 amount to gains in local biodiversity and would not be in accordance with the Government’s objectives for development, as detailed in PPS982, or the requests from the consultees described above. There is scope for such habitat creation within the site area. The provision of higher quality habitat over an equivalent area of land, for example the change of arable land to species-rich grassland or woodland, would produce a significant biodiversity gain.
 3.5.7 The Environmental Master Plan Figure B in Appendix 1 to Volume 1 of the ES illustrates
 the habitats being created by the improvement works. These habitats have been grouped to include:-
 • drainage ponds and swales
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 • on-site planting to include o native woodland planting o high forest o shrubs and intermittent trees o shrubs o native hedgerows with trees
 • grassland o species-rich grassland o marsh and wet grassland
 • wildlife water bodies • River Avon corridor
 o extended river margins o planting as otter mitigation
 Drainage Ponds and Swales 3.5.8 These features are primarily provided as part of the drainage design, to attenuate road
 run-off and to protect receiving waters from the pollution contained in routine road run-off and from accidental spillage. Their contribution to protecting the water environment is detailed in Chapter 9 Road Drainage and the Water Environment.
 3.5.9 Planting these areas with marginal and emergent plants, such as reeds, contributes to the
 pollution control function of the ponds by filtering or absorbing contaminants. In addition, such planting, in combination with permanent open water and surrounding grassland areas, would provide a diverse resource for wildlife. The swales, or vegetated shallow ditches, used to connect the ponds to existing watercourses would have value for wildlife and contribute to a green infrastructure strategy.
 3.5.10 As agreed in consultation with the EA, smaller ponds would also be established on the
 edges of the main drainage ponds to provide wildlife refuges in the case of a pollution incident or when the areas were subject to major maintenance operations such as dredging.
 3.5.11 The ponds and surrounding areas would be treated with low nutrient soils, as described in
 Chapter 5 Materials. These provide the potential for a more diverse flora by discouraging the establishment of competitive agricultural weeds and grasses. A list of appropriate wetland species is in Appendix B.
 On-Site Planting 3.5.12 As described in Chapter 4 Landscape, on-site planting is divided into various categories to
 provide visual interest, but also to provide structural diversity in ecological terms. 3.5.13 Highways can provide an important contribution to green infrastructure by providing
 connectivity between otherwise separate habitats. As illustrated on Figure B, the Environmental Master Plan, much of the planting in terms of woodland and boundary hedgerows is linear in character and provides links between existing woodland and hedgerows in the broader landscape.
 3.5.14 As confirmed to NE in consultations, local provenance stock would be provided using a
 local seed collection initiative such as the EMSI currently in operation on M1 Widening Junctions 25 to 28. It is anticipated that this would require the advance growing of suitable stock, for planting out on site on the completion of construction works.
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 3.5.15 A list of suitable species identified during the ecological survey works as present in the locality is in Appendix B.
 3.5.16 As set out in Chapter 5 Materials, the majority of tree and shrub planting would take place
 in areas topsoiled to a depth of 300mm. One of the prime objectives for the planting is to provide visual screening and to fit the improved junction into its landscape setting, as set out in Chapter 4 Landscape. This requires a fertile soil to ensure that plants establish and grow effectively. This has the disadvantage of restricting the potential diversity of the ground flora below the trees.
 3.5.17 In some selected areas, where screening and the protection of landscape character is a
 secondary objective, topsoil would be omitted and ground flora planting would be carried out to complement the trees and shrubs using species identified in Appendix B. This planting would need to be carried out after the initial establishment of the trees, i.e. during the third year of the proposed aftercare period once some shading was established and the initial use of established herbicides could be omitted.
 Grasslands 3.5.18 Both species-rich grassland and marsh and wet grassland would be created on low-
 nutrient substrates to promote diversity and reduce competition. 3.5.19 As set out in Chapter 5 Materials, subsoil sampling was carried out in 2009 to identify the
 types of substrates available within the project. With subsoil pH between 6.3 and 6.4, soils would be available to create neutral grasslands. Typical species mixes are included in Appendix B for the range of habitats to be provided. The establishment technique includes the use of seeds and small plants, to provide a diverse mixture of grasses and wildflowers appropriate to the locality and soil type.
 3.5.20 As reported under baseline conditions, there are several locations where orchids are
 present within the highway, including an area adjacent to the M6 – M1 Southbound Link, which would be affected by the replacement of Catthorpe Viaduct. If the opportunity arose during construction, it would be desirable to translocate the main populations of these orchids to suitable habitats elsewhere within the site.
 Wildlife Water Bodies 3.5.21 In addition to the drainage ponds described above, the opportunity has been taken to
 create small wildlife ponds where suitable land is available. This includes severed land adjacent to the west of the M1 at Stonebank, and a small triangle of severed land at the junction between Catthorpe Road and Shawell Lane.
 3.5.22 Conservation objectives for these ponds would be determined at detailed design stage,
 but they are likely to include amphibians, invertebrates and aquatic flora. Where appropriate, hibernacula would be provided for amphibians.
 River Avon Corridor 3.5.23 A series of measures have been developed for the River Avon corridor in consultation with
 NE and the EA. 3.5.24 The prime objective of these measures, which are shown on Figure 3.13 Proposed
 Bridleway and Otter Mitigation, is to mitigate the potential adverse impact to otter due to disturbance from users of the proposed bridleway adjacent to the river. The assessment
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 of the impact on otter, taking into account these measures, is described in detail in Section 3.6 Environmental Impacts and Significance.
 3.5.25 The measures are designed to:-
 • provide visual screening to an otter resting place / holt on the opposite bank of the river
 • to improve vegetated margins to the river • to increase cover and food supply for otter • to provide an area of wet woodland as a further otter refuge
 3.5.26 At the same time the measures would have the incidental effect of enhancing the habitat
 of the river in general. 3.5.27 The measures would be further complemented by:-
 • The realignment of the Swinford Lodge Brook which is required to accommodate a widened embankment for the A14. The new line would be constructed to a sinuous alignment with varied side slopes to promote its biodiversity.
 • The EA require an offset of 8 metres between the bridleway and the top of the riverbank. This would have the effect of creating a headland which would also have value for wildlife.
 3.5.28 The measures proposed would also contribute to the effectiveness of the River Avon
 corridor as green infrastructure. Existing connections to the valley upstream, i.e. north of the A14 and downstream, i.e. west of the M1 would be maintained via existing bridges.
 Species 3.5.29 Detailed measures for each species are set out in Section 3.6 Environmental Impact and
 Significance. 3.5.30 The following measures would be adopted for the pre-construction and construction
 phases of the improvement work and included in the CEMP to ensure that the conservation status of the species identified was not adversely affected and that where appropriate benefits could be achieved:-
 • Survey updates would continue as appropriate, including in advance of road
 construction, to ensure that the site status, populations and distribution of species was understood and taken into account.
 • Construction operations would be timed to the appropriate season to avoid harm and to enable measures such as translocation to be carried out.
 • Where necessary improvement works affecting the habitat of protected species licence obtained from NE.
 • Measures such as translocation would be carried out in accordance with NE published guidelines or other best practice advice.
 • Temporary fencing and other protective measures such as screening would be employed during the construction period as required.
 • Compensation, if required, for lost habitats used by protected species, such as terrestrial habitats used by GCN or commuting routes / foraging areas used by bats.
 • Special measures to help protected species, such as hibernacula for amphibians or roosting boxes for bats (strategically located to avoid attracting bats into the route of live traffic) or nesting boxes for birds.

Page 118
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 110
 • Improvements to habitats to increase the food supply or cover for protected species. • Permanent fencing where required to prevent animals accessing the motorway during
 its operation. • Monitoring of populations both during the improvement works and post completion to
 test the effectiveness of measures. • Long term management of the features and habitats provided to ensure their
 establishment and continued performance. 3.5.31 It is not proposed to include new connections for wildlife below the motorways and the
 A14, for example through the provision of tunnels and ecoducts. Species have had many years to adapt to the existing network, and there are existing bridges that allow access, at least for larger animals, below the roads at:-
 • Shawell Lane : below M1 • Shawell Road : over M1 • River Avon bridge : below A14 • River Avon viaduct : below M1 • Wills Lane : below M1
 3.5.32 As agreed with the EA the River Avon bridge below the A14 would be improved as a
 crossing point for otters through the provision of a ledge above flood level on the face of the existing bridge abutment. Fencing would also be deployed to prevent otters crossing the road at this point.
 3.5.33 If new culverts are provided as part of the junction improvement, the cross section would
 be wide enough to provide a route for selected aquatic species (including macroinvertebrates) and amphibious mammals.
 3.5.34 The new route to be provided for local traffic and vulnerable users, connecting Rugby
 Road, Swinford, and Swinford Road, Catthorpe, via a series of bridges and underpasses below the junction, would also provide a potential route for wildlife that would be relatively lightly used by traffic.
 Biodiversity Action Plan Targets 3.5.35 The habitat creation measures described above would increase the attractiveness of the
 habitat around the junction for many species, including GCN and bats. This would be strategically designed to minimise the risk of adverse impacts to protected species (i.e. bat boxes would not be placed in locations which would attract them onto carriageways resulting in their collision with vehicles). It would also potentially benefit other amphibians, reptiles, birds, invertebrates and foraging mammals. The provision of terrestrial and aquatic habitat would serve to meet the targets set by the HABAP16 and the local BAP’s13,14,15.
 HABAP 3.5.36 The proposed mitigation measures would contribute to several objectives and proposed
 actions for priority species and habitats set out in the HABAP16. 3.5.37 Table 3.21 highlights some of the site specific contributions that can be made. In addition
 to those listed, objectives and actions within the HABAP requiring the avoidance or retention of features, the mitigation of adverse effects and surveys to identify important receptors are also being followed.
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 3.5.38 At this stage the quantities quoted are approximate and subject to further detailed design.
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 Table 3.21 : Contribution to HABAP and Leicestershire BAP Objectives and Proposed Actions Habitat / Species Objectives of HA BAP Proposed Actions
 from HA BAP Objectives of Leicestershire BAP
 Proposed Actions from Leicestershire BAP
 Project Contribution (Net)
 Boundary Features • To create valuable boundary features as part of new roads and road improvement schemes wherever possible.
 • To target species
 composition of new hedgerows to be of local relevance for biodiversity.
 • Target the creation of 100km of species-rich hedgerows within new road schemes towards known biodiversity needs in local area
 • Plant 170km of new hedgerows by 2010.
 • Encourage the retention of hedgerows in new developments and where not feasible insist on replacement.
 • Implement hedgerow regulations.
 Gain of 5.8 km of species-rich hedgerow (replacing specie poor hedgerows) using locally occurring species and local provenance.
 Neutral Grassland Features
 • To create road verges which support valuable grassland habitats, particularly where these verges link known sites of conservation value.
 • Wherever possible use a wildflower and grass seed mix. Take care to ensure that all seed used is native and appropriate to the geographical region and soil type. Wherever possible avoid using imported agricultural topsoil
 • Directive objectives of the Leicestershire BAP not applicable.
 • Direct actions of Leicestershire BAP not applicable.
 Gain of 9.6ha of species-rich neutral grassland using low nutrient substrates.

Page 121
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 113
 Habitat / Species Objectives of HA BAP Proposed Actions from HA BAP
 Objectives of Leicestershire BAP
 Proposed Actions from Leicestershire BAP
 Project Contribution (Net)
 Woodland Features • To create road verges that support valuable woodland habitats, particularly where these are adjacent to existing woodlands and / or link woodlands with designated sites of nature conservation value.
 • Ensure existing woodland / areas of planting are managed appropriately to maintain and enhance their nature conservation value.
 • Create 100 ha of new native broadleaved woodland outside of the National Forest, avoiding other habitats of high conservation value by 2010.
 • Avoiding other habitats of high conservation value, increase the area of wet woodland on floodplains by 10 ha by 2010.
 • Direct actions of Leicestershire BAP not applicable.
 • Encourage the
 creation of new wet woodlands on sites of low conservation value.
 Gain of 3.55ha of woodland proposed using locally occurring species from local provenance sources. Care would be taken to ensure an appropriate balance of woodland and open habitats such as species-rich grassland and wetlands. Creation of a willow dominated woodland at the confluence of the Swinford Lodge Brook and the River Avon. A management plan would be provided.
 Water Features • To create valuable water features as part of new roads and road improvement schemes wherever possible.
 • Consider use of reed beds, alternative vegetative filtration systems and SuDS into new drainage provision, where appropriate.
 • Create or restore where appropriate 100 field ponds by 2010.
 • Encourage the retention and creation of ponds in new developments.
 Ten drainage ponds, incorporating wetland planting and associated refuge ponds, are proposed to reduce pollution and flooding risks. Creation of 19 wildlife ponds (as described in 3.6.88) also proposed.
 Otter • To reduce the level of incidental otter mortality on existing roads.
 • Ensure measurements for the protection of
 • To restore breeding otters to all catchments (Avon,
 • Direct actions of Leicestershire BAP not applicable.
 Measures proposed include protective fencing and planting to
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 Habitat / Species Objectives of HA BAP Proposed Actions from HA BAP
 Objectives of Leicestershire BAP
 Proposed Actions from Leicestershire BAP
 Project Contribution (Net)
 • To safeguard and enhance known otter populations close to the road network.
 • To safeguard and
 enhance potentially suitable habitat features for otters within the soft estate and wetland habits downstream of road crossings.
 otters are undertaken.
 • Consider options for
 road underpasses, otter havens, other compensatory habitat improvements, artificial holts and pollution control.
 Soar, Tame, Welland) by 2010 by natural recolonisation.
 reduce disturbance adjacent to proposed bridleway. Artificial holt. Pollution and sediment control proposed for the improvement works would be of benefit this species.
 Bats • To safeguard and enhance known bat populations on or close to the network.
 • Where adverse impacts are likely, review possibilities for alleviating these effects.
 • Maintain the known distribution of all bat species.
 • Ensure bats, bat roosts and conservation opportunities are considered in planning applications, particularly those covering buildings, churches, barns, other agricultural buildings and trees.
 • Increase the number and monitoring of bat box schemes in suitable habitat.
 • Ensure the continued implementation of legislation affecting bats.
 Proposals include: retention and recreation of bat connectivity to ensure roosts are not fragmented from their habitats, and a bat box scheme.
 Badger • To reduce the number • Continue to mitigate N/A N/A Quantitative loss of 7.4
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 Habitat / Species Objectives of HA BAP Proposed Actions from HA BAP
 Objectives of Leicestershire BAP
 Proposed Actions from Leicestershire BAP
 Project Contribution (Net)
 of badger deaths on existing roads by installing mitigation features where appropriate.
 • To safeguard known
 badger setts on or close to the network.
 impacts on setts and potential mortality on new schemes and improvements.
 ha of habitat (within the identified badger territories). Qualitative gain of higher quality foraging habitat such as species-rich grassland, native woodland and scrub planting and species-rich hedgerows.
 Great Crested Newt • To mitigate unavoidable impacts on great crested newts and / or their habitats
 • Consider options for protection, translocation, habitat recreation, improvement and enhancement, and consider mitigation of fragmentation by maintaining safe road crossings. Create 150 new ponds or hibernacula.
 N/A N/A Creation of 19 wildlife ponds, in three groups, surrounded by areas of wet grassland. 24 hibernacula proposed in the areas surrounding the ponds.
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 Local BAP’s 3.5.39 The proposed mitigation measures would also contribute to several objectives and
 proposed actions for priority habitats and species set out in the local BAPs for Leicestershire13 and summarised above at Table 3.21.
 3.5.40 The scheme is proposed to commence after the 2010 deadline of the current Leicestershire BAP targets13. However, the scheme would contribute towards the current BAP objectives through the creation of habitats and species opportunities. Table 3.21 highlights some of the site specific contributions that can be made.
 3.5.41 At this stage the quantities quoted are approximate and subject to further detailed design.
 3.5.42 Gantry works comprise the only proposed works within Northamptonshire and
 Warwickshire. As the works area for each gantry would only cover a small area, no habitat creation is proposed. Therefore this scheme would not contribute to either of these BAPs14, 15.
 Construction Environmental Management Plan 3.5.43 As set out in Section 3.6 many of the impacts on nature conservation resources would
 occur during the construction period. 3.5.44 The measures described above would be implemented under the control of a CEMP,
 which would identify:-
 • environmental commitments made to all parties • environmental aspects of the construction process and their potential impacts • environmental management procedures covering licensing issues for protected
 species, seasonal constraints, method statements to deal with ecological issues and staff training to ensure they are aware of ecological constraints
 • legal and regulatory requirements as set out in Section 3.3 • the project team’s roles and responsibilities for ecological issues • emergency preparedness and response to environmental incidents, pollution events
 or licence consent infringement • monitoring and reporting • reporting and recording of non-conformances with the plan and the required corrective
 and preventative action 3.5.45 The measures described above are designed to mitigate the known impacts due to the
 project design. The CEMP would include procedures to protect habitats and species from impacts, which could arise from the construction process. For example measures would be put in place to:-
 • protect features to be retained by fencing • minimise the risk of pollution of ground or water by accidental spillage of fuels or
 chemicals or by silt or dust • reduce disturbance due to noise or temporary lighting • deal with unforeseen encounters with protected species
 3.5.46 For more details reference should be made to the Outline Construction Environmental
 Management Plan (OCEMP)101.
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 Long Term Management 3.5.47 Several consultees including NE and Local Wildlife Trusts have commented on the need
 for a long-term management strategy, to ensure the delivery and sustainability of the measures proposed.
 3.5.48 The HA has a robust system in place to ensure that measures are recorded at design
 stage, implemented and established during construction and then handed over with sufficient supporting data to the Managing Agent Contractor (MAC) for long-term management on completion of construction.
 3.5.49 The system is as follows:-
 • Details of the environmental proposals and survey findings are entered on to the Highways Agency’s Environmental Information System (EnvIS) as set out in Interim Advice Note 84/07100, and updated as the project develops.
 • This ES provides a commitment to the measures which is carried forward to the CEMP at construction stage. The CEMP would record the commitments given, set out a plan of action for delivering the measures, record progress and identify those responsible for implementing the plan.
 • The detailed design of the measures proposed would be submitted at construction stage in the form of a Landscape and Ecological Design.
 • The designer’s team of environmental specialists, including landscape architects and ecologists, would oversee the implementation of the measures at construction, including a five year aftercare period post construction. An environmental Clerk of Works would be responsible for monitoring and supervising site activities.
 • The team’s ecologists would be responsible for all protected species licence applications and for overseeing any associated mitigation, compensation and subsequent monitoring.
 • On completion of the improvement works a Handover Environmental Management Plan (HEMP) would be prepared using the CEMP as a basis. The HEMP would contain all relevant information required by the MAC including as-built drawings, all environmental data required by EnvIS, commitments and details of a management plan for the next 25 years to ensure that design objectives are achieved and maintained.
 Statutory Orders 3.5.50 The majority of the proposed mitigation measures described in this section would be
 carried out either within the existing highway or on land included in the draft CPO and retained by the HA for long-term management. This includes the drainage ponds and swales, on site planting, grassland and wildlife water bodies. All are regarded as essential for the mitigation of the proposed improvement scheme.
 3.5.51 It is, however, not intended to retain measures within the River Avon Corridor as
 permanent title by the HA, but to hand the areas back to the landowner upon completion. This includes the areas for flood compensation, which are included on Figure 3.13.
 3.5.52 These measures are also regarded as essential and would be included in the CPO as a
 precaution should it not be possible to secure the landowners agreement for their return. In such a case the HA would retain title.
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 3.5.53 However, long term retention by the HA is not considered as essential for the following reasons:-
 • Measures to screen otters are regarded as temporary, by the completion of the
 aftercare period, it is anticipated that the otters would have become accustomed to the anticipated low levels of human access.
 • The river channel regrading is aimed at facilitating the development of marginal vegetation along the river by natural regeneration, initially assisted by new planting if necessary. There is no need for long-term cyclical maintenance of this feature.
 • The EA have regulatory powers to prevent amendments to the river and the channel, and to protect the flood plain, including the new compensation areas.
 • If necessary the HA can retain rights to manage the woodland planting, which is proposed for the otter refuge adjacent to the A14, without retaining title. However, minimal management is required for this area.
 • It is considered that the landowners would want to retain title to this land and their riparian rights to the river.
 3.5.54 This approach to the use of powers to achieve essential mitigation for the River Avon
 Corridor has been discussed and agreed with NE and the EA. The landowners have also been consulted.
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 3.6 ENVIRONMENTAL IMPACT AND SIGNIFICANCE OF EFFECT Pre-Construction and Construction Phases 3.6.1 The permanent layout for the project is illustrated in Figure B, the Environmental Master
 Plan, contained in Appendix 1 to Volume 1 of the ES. Areas required temporarily for construction, and referred to below, are shown on Figure G, also in Appendix 1.
 Designated Sites 3.6.2 The SSSI and LNR would not be affected by the improvement works either directly or
 indirectly. The ecological integrity of the SSSI and LNR sites is not considered to have any functional connectivity or ecological dependence on the habitats within the impact zone of the improvement works. No mitigation is therefore required for these sites.
 3.6.3 Ten local wildlife sites are present within or immediately adjacent to the improvement
 works including both the main construction works and the gantry works. Of these, the only sites affected by the improvement works are those which include the River Avon and its banks. As set out in Section 3.4 Baseline Conditions, the river is considered to be of Medium value. Impacts affecting the local wildlife sites along the river are the same impacts which would affect the River Avon. These impacts are presented in both this section dealing with designated sites and in the water courses and ponds section below for clarity. They are however the same impact and not cumulative impacts.
 3.6.4 Land to the north of the A14, east of the River Avon (Map Reference 5 on Figure 3.7), is a
 Northamptonshire PWS. This covers a total of 33.3ha of mixed habitat, with the River Avon dissecting a small section of the site. Within this area improvement works affecting the site include the upgrade of the footpath bridge to a bridge suitable for the bridleway, the re-profiling works to the River Avon banks (detailed within the River Avon and otter mitigation sections) and a temporary haul road of 395m for the bridleway and re-profiling works. The length of River Avon banks affected includes five metres per bank for the bridleway bridge (10m in total) and 70m for the re-profiling works.
 3.6.5 In the absence of mitigation to protect the river, the magnitude of impact upon the above
 pLWS would be Minor Adverse, resulting in a Slight Adverse significance of effect. Providing river protection works to prevent contamination during the construction process are undertaken (detailed within the River Avon and otter mitigation sections) the magnitude of impact would be Minor Beneficial resulting in a Slight Beneficial significance of effect.
 3.6.6 The River Avon, Map Reference 6 on Figure 3.7 is a Leicestershire pLWS. This covers a
 560m stretch of the river, the same stretch as the pLWS Map Reference 5 detailed above. In the absence of mitigation the magnitude of impact would be Minor Adverse, resulting in a Slight Adverse significance of effect. Providing the mitigation measures detailed in 3.6.5 are implemented the magnitude of impact would be the same Minor Beneficial resulting in a Slight Beneficial significance of effect.
 3.6.7 Land to the south of the A14 and east of the River Avon (Map Reference 8 on Figure 3.7)
 is a Northamptonshire PWS. This covers a total of 59.2ha of mixed habitat with the river bordering the north of the site. Within this area, the proposed improvement works affecting the site include the creation of the new bridleway bridge, re-profiling works to the river banks (detailed within the River Avon and otter mitigation sections), the creation of a new bridleway of 462m and a temporary haul road (utilising the same route as the new bridleway) for the bridleway and re-profiling works. The length of the River Avon banks
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 affected includes a five metre section for the bridleway bridge and 108m for the re-profiling works.
 3.6.8 In the absence of mitigation the magnitude of impact would be Minor Adverse, resulting in
 a Slight Adverse significance of effect. Providing the river protection works are undertaken, as described above, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 3.6.9 The River Avon, Map Reference 9 on Figure 3.7, is a Leicestershire pLWS. This covers
 an 845m stretch of the River Avon. Within this area, the proposed improvement works affecting the site include the creation of the new bridleway bridge and the re-profiling works to the river banks. The length of banks affected includes five metres per bank for the bridleway bridge (10m in total) and 333m (of one bank) for the re-profiling works.
 3.6.10 This pLWS covers a section of the same stretch of the river as the pLWS (Map Reference
 8) detailed above. Therefore, some of the river re-profiling and bridge works are the same and affect both sites.
 3.6.11 In the absence of mitigation the magnitude of impact would be Minor Adverse, resulting in
 a Slight Adverse significance of effect. Providing the river protection works are undertaken, as described above, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 3.6.12 Providing other local wildlife sites along the River Avon downstream of the improvement
 works, that is west of the M1, Map References 12, 15 and 17 on Figure 3.7, are protected from pollution incidences, there would be no impact from the improvement works. In the absence of mitigation the magnitude of impact would be Minor Adverse, resulting in a Slight Adverse significance of effect. This would result in the magnitude of impact being No Change, resulting in a Neutral significance of effect.
 3.6.13 The marsh (pLWS) adjacent to Shawell Lane (Map Reference 7) would be directly
 affected by the improvement works including access and haul routes. However, this pLWS has been previously destroyed and is now Improved Grassland. Therefore, the improvement works, with or without mitigation, would result in the magnitude of impact being No Change, resulting in a Neutral significance of effect.
 3.6.14 The remaining local wildlife sites are situated away from the improvement works and
 would not be affected by the improvement works and, therefore, do not require any mitigation.
 Habitats Arable 3.6.15 The improvement works would result in the loss of approximately 21.7ha of arable land of
 which approximately 7.6ha would be reinstated. The temporary use of land includes the Contractor’s site compound illustrated on Figure G in Appendix 1 to Volume 1 of the ES. Due to the agricultural practice of land usage rotation, the level of arable land present between years, would vary depending upon whether the landowner is growing arable crops, silage or improved grassland for pasture. However, this change in area would not affect the magnitude of impact or significance of the improvement works upon this habitat.
 3.6.16 This arable habitat does not require any mitigation in ecological terms prior to, or during,
 construction.
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 3.6.17 The habitat is of Negligible value. Due to the extensive presence of this habitat surrounding the works (site is situated within a mixed arable and pasture landscape), and its low naturalness and species diversity, the loss of this habitat would result in a very minor change, and not in a detrimental alteration to the key characteristics to the arable habitats within the local area. Therefore the magnitude of impact would be Negligible Adverse, resulting in a Neutral significance of effect.
 Amenity and Improved Grasslands 3.6.18 The improvement works would result in the loss of approximately 13.5ha of amenity and
 improved grassland of which approximately 1.8ha would be reinstated. Due to the agricultural practice of land usage rotation, the amount of improved grassland at different times of the year, would vary depending upon whether the landowner was growing arable crops or improved grassland for the livestock. However, this change in area would not affect the magnitude of impact or significance of the improvement works upon this habitat.
 3.6.19 This amenity and improved grassland habitat does not require any mitigation prior, to or
 during, construction. 3.6.20 The habitat is of Negligible value. Due to the extensive presence of this habitat
 surrounding the works (site is situated within a mixed arable and pasture landscape), and its low naturalness and species diversity, the loss of this habitat would result in a very minor change, and would not result in a detrimental alteration to the key characteristics to these habitats within the local area. Therefore, the magnitude of impact would be Negligible Adverse, resulting in a Neutral significance of effect.
 Calcareous Grasslands 3.6.21 This habitat is not affected and does not require any mitigation, the magnitude of impact
 would be No Change, resulting in a Neutral significance of effect. As all of this habitat is present within Cave’s Inn Pits SSSI, to avoid double counting of impacts, it has been included within the Summary Table under Cave’s Inn Pits SSSI.
 Semi-improved Grasslands (neutral and poor) 3.6.22 The grasslands are neutral or poor, as described in Section 3.4. However, in several
 locations orchids are present on the embankments. If the opportunity arose during construction, it would be desirable to translocate the main populations of these orchids to suitable habitats elsewhere within the site. This would aid the diversity of new habitat creation areas as natural colonisation by orchids is difficult to encourage over short periods of time to a new area without direct translocation. This would contribute to meeting the key principals of PPS 9 “to maintain, and enhance, restore or add to biodiversity and geological conservation interests”.
 3.6.23 The proposed improvement works would result in the loss of approximately 7.5ha of semi-
 improved grassland (none of which is species-rich). The proposed habitat creation would result in the creation of 14ha of species-rich grassland on low nutrient soils and 3.1ha of marsh and wet grassland).
 3.6.24 This would result in a net gain of approximately 9.6ha of semi-improved grassland, which
 would enhance the overall area and diversity of this habitat. 3.6.25 The semi-improved grassland habitat is considered to be of Low value. If the mitigation
 detailed above, i.e. the creation of species rich semi-improved grassland was not
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 undertaken, and the bee orchid population was not translocated, then there would be a measurable loss of these features (this includes the loss of the dense stand of bee orchids which was the only dense stand identified within the local area). However, bee orchids would still be present in the local area although in a very scattered nature. This would result in the magnitude of impact being Moderate Adverse, resulting in a Slight Adverse significance of effect.
 3.6.26 Implementation of the mitigation detailed above, would provide measurable increase in
 the quality of this habitat by increasing the species diversity and would result in the magnitude of impact being Minor Beneficial, resulting in a Slight Beneficial significance of effect. It would take approximately 2-3 years for this habitat to establish and for the full benefit of the mitigation to become apparent. In the interim the magnitude of impact would be Minor Adverse, resulting in a Slight Adverse effect.
 Important. LWS and/or Species-Rich Hedgerows 3.6.27 The important, LWS and species-rich hedgerows were generally in a poor condition and
 not suitable for translocation. Therefore, no translocation mitigation is required for this habitat. The improvement works would result in the loss of approximately 110m of important, LWS and/or species-rich hedgerow. The proposed habitat design would result in the creation of c. 5900m of species-rich hedgerows.
 3.6.28 In total, for all hedgerow types, including species poor, there would be a loss of
 approximately 5760m of hedgerows. The slight net gain (around 140m) in hedgerow length and the use of a species-rich hedgerow mixture, would enhance the overall quality of this habitat. Planting stock would be of local provenance, as described in Section 3.5. Desirable mitigation would also include the under planting of a native species-rich understory, which would also increase the value of this habitat.
 3.6.29 The important, LWS and species-rich hedgerow habitat is of Medium value. If no mitigation was undertaken there would be a small measurable loss to this habitat. This would result in the magnitude of impact being Minor Adverse, resulting in a Slight Adverse significance of effect.
 3.6.30 With mitigation, whilst the hedgerow establishes, the magnitude of impact would at first be
 Minor Adverse, resulting in a Slight Adverse significance of effect. The magnitude of impact in the long term (once the hedgerows have established after c. 15 years) would be Minor Beneficial resulting in a Slight Beneficial significance of effect. This is due to a net gain in species rich hedgerows in both length and species diversity.
 Other Hedgerows and Hedgerows with Trees 3.6.31 The proposed improvement works would result in the loss of approximately 5650m of
 species-poor hedgerows. As described above, the proposed habitat design would result in the creation of approximately 5900m of species-rich hedgerows, with native trees, predominantly including oak and ash.
 3.6.32 The other hedgerows and hedgerows with trees habitat is of Low value. If no mitigation
 was undertaken this would result in the loss of a significant length of hedgerows which would cause severe damage to the integrity of this habitat and the connectivity and cover which this habitat provides. Therefore without mitigation the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect.
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 3.6.33 With mitigation, whilst the hedgerow establishes there would be measurable reduction in the level of cover and food available, as initially this habitat would have suffered major loss and damage to the integrity of this habitat. After a couple of years this would increase in value and start to provide more food and cover. Therefore whilst the hedgerow becomes established for the first couple of years the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect this impact would reduce in time until the hedgerow is established. The magnitude of impact in the long term (once the hedgerow has established after c. 15 years) would be Minor Beneficial, resulting in a Slight Beneficial significance of effect. This is due to the measurable increase in species rich hedgerows created in both length and species diversity. This habitats (i.e. species poor hedgerow with trees) would not be recreated by the works, instead only species rich hedgerows would be created.
 Mature and Diverse Woodland 3.6.34 This habitat is not affected and does not require any mitigation. The magnitude of impact
 would be No Change resulting in a Neutral significance of effect. Other Woodland and Scrub 3.6.35 In general, the other woodland and scrub habitat has a species-poor understory and is not
 suitable for translocation. Therefore, no translocation mitigation is required for this habitat. The proposed improvement works would result in the loss of 6.15ha of other woodland and scrub. The proposed habitat design would result in the creation of 9.7ha of this habitat using plant stock of local provenance and a diverse range of species, as set out in Appendix B.
 3.6.36 The proposals would result in a net gain of approximately 3.55ha of this habitat,
 enhancing the overall area and diversity. As described in Section 3.5 Mitigation, selected areas would include the under planting of a native, shade tolerant and species-rich ground flora, which would increase the value of this habitat.
 3.6.37 The other woodland and scrub habitat is of Low value. If no mitigation was undertaken this
 would result in the loss of a significant length and area of other woodland and scrub which would cause severe damage to the integrity of this habitat and the connectivity and cover which it provides. Therefore, without mitigation the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect.
 3.6.38 Whilst the proposed woodland and scrub habitats established there would initially be a
 measurable reduction in the level of cover and food available. Therefore whilst the woodland and scrub habitats become established for the first couple of years the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect. This impact would reduce in time. The magnitude of impact in the long term (after c. 15-20 years for the woodland habitats and c. 15 years for scrub) is Minor Beneficial, resulting in a Slight Beneficial significance of effect. This is due to the net gain in habitat area and the improvement in diversity of species over existing.
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 Watercourses and Ponds River Avon 3.6.39 Sections of the River Avon banks would be re-profiled during the improvement works.
 520m of river bank would be re-profiled during the works, as illustrated on the Environmental Master Plan Figure B at Appendix 1 of Volume 1 of this ES and Figure 3.13 Proposed bridleway and Otter Mitigation to provide extra cover for otters as mitigation. This mitigation would have a secondary benefit in providing a river profile which would suit more species such as emergent vegetation, which subsequently provide a better habitat for aquatic and riparian fauna species.
 3.6.40 The re-profiling works would be undertaken in a manner that would allow for existing
 aquatic vegetation to colonise the new areas, therefore extending the cover. Using this method of self colonisation would allow for the native vegetation of local provenance to colonise the banks and avoid significantly altering the vegetation composition within the river.
 3.6.41 The new bridleway would cross the River Avon at two locations. One of the crossings
 would be an upgrade of the existing footpath bridge to the east of the A14. The second crossing would be a new crossing approximately half way between the M1 and the A14. Both crossings would be level with the existing banks and would have a minor impact upon the river.
 3.6.42 The potential for watercourses to be contaminated during construction, by sediment,
 chemicals or hydrocarbons, is a risk associated with all development sites, with potential adverse impacts to the watercourse within the area as well as other wildlife. Current best practice guidance from the EA, with respect to the reduction of these threats, would be followed at all times to minimise this risk. As set out in Section 3.5, control measures would be included in the CEMP for the project. Chapter 9 Road Drainage and the Water Environment also describes the measures taken.
 3.6.43 The River Avon is of Medium value. If the River Avon was not protected from potential
 pollution incidences resulting from the improvement works, then a measurable adverse alteration to the water quality could occur. This would result in a magnitude of impact of Minor Adverse, resulting in a Slight Adverse significance of effect.
 3.6.44 With the implementation of appropriate mitigation, the magnitude of impact would be
 Negligible Adverse, immediately after the reprofiling works are completed caused by the very minor loss of vegetation along the banks. The magnitude of impact once the effects of the reprofiling works have established after c. 3 years, would be Minor Beneficial resulting in a Slight Beneficial significance of effect. This is due to the additional areas of riparian habitats created (i.e. wider sections available for emergent vegetation), and the water quality protection measures reducing the risk of a negative impact occurring.
 3.6.45 As stated under Designated Sites above, Impacts affecting the local wildlife sites along
 the river are the same impacts which would affect the River Avon. These impacts are presented in both sections for clarity. They are however the same impact and not cumulative impacts.
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 Clay Coton – Yelvertoft Brook 3.6.46 The tributary to the south of the River Avon immediately to the east of the M1 River Avon
 Viaduct would not be affected by the improvement works. Consequently, no mitigation is proposed for this habitat.
 3.6.47 This habitat is of Low value, the magnitude of the impact is No Change, resulting in a
 Neutral significance of effect. Swinford Lodge Brook 3.6.48 A 109 m long section of Swinford Lodge Brook between the A14 and the River Avon
 would be realigned during the improvement works. The existing section was generally of low quality for wildlife as the channel was canalised and devoid of marginal, emergent or aquatic vegetation. The new section would provide a higher quality of habitat as the realignment works would create a profile suitable for colonisation with marginal and emergent vegetation, providing suitable foraging habitat and/or cover for a variety of aquatic species (including macroinvertebrates) and amphibious mammals. The channel length would increase from 109m to 120m following the realignment. At the western end of this stretch a drainage swale would lead into the brook from one of the drainage ponds. This would result in increase in water levels within the brook during, or after, periods of rain.
 3.6.49 A small section to the north of Rugby Road, which passes beneath the M1, would also be
 modified during the improvement works. This section is overgrown and of low quality for wildlife. This modified section would provide a better quality of habitat by removing the silt within this channel and reducing the shade to the watercourse.
 3.6.50 As for the River Avon, described above, the assessment assumes that controls would be
 in place during the construction period to minimise the risk of pollution, which would be managed by the CEMP.
 3.6.51 This habitat is of Low value. In the absence of mitigation (including pollution prevention
 controls) then a measurable adverse alteration to the water quality could occur. This would result in a magnitude of impact being Minor Adverse, resulting in a Slight Adverse significance of effect. With mitigation, immediately after the reprofiling works the magnitude of impact of the works would be Minor Adverse (due to a reduction in vegetation cover), resulting in a Slight Adverse significance of effect. The magnitude of impact once the effects of the realignment works mature after c. 3 years would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 Unnamed Watercourses 3.6.52 A small section of the unnamed watercourse to the south of the M6 would receive the
 outflow from drainage pond DP6. This would result in increased levels of water within the watercourse during, or after, periods of rain.
 3.6.53 This habitat is of Low value. In the absence of mitigation (including pollution prevention
 controls) then a measurable adverse alteration to the water quality could occur. This would result in a magnitude of impact being Minor Adverse, resulting in a Slight Adverse significance of effect. With mitigation the magnitude of impact, taking into account pollution controls managed by the CEMP, would be Minor Beneficial, resulting in a Neutral significance of effect.
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 Ponds 3.6.54 No ponds would be destroyed or modified during the improvement works. The
 improvement works would result in the creation of a number of wildlife ponds, in three main areas, as follows:-
 • To the west of the M1; • At the junction of Catthorpe Road and Shawell Lane; and • To the southeast of the junction
 3.6.55 In addition to the above, 10 pollution / balancing ponds are proposed, with adjacent wildlife refuges. The wildlife ponds would cover an area of approximately 2000m2 and would be planted with species of value to wildlife as listed in Table B.1 in Appendix B.
 3.6.56 The existing pond habitats are of Low value. In the absence of mitigation, the magnitude of impact would be No Change, resulting in a Neutral significance of effect. With mitigation, taking into account the pollution controls during construction, which would be managed by the CEMP, and the creation of several new ponds, the magnitude of impact would initially be No Change with a Neutral significance, The magnitude of impact once the ponds have become established (after c. 3 years) would be Minor Beneficial resulting in a Slight Beneficial significance of effect.
 Drainage Ditches 3.6.57 Some drainage ditches which run parallel along the base of the embankments along the
 road network would be removed during the improvement works (approximately 3.4km), with approximately 8km of replacement ditches and new swales being created during the improvement works.
 3.6.58 This habitat is of Low value. In the absence of mitigation the magnitude of impact would
 be Minor Adverse (due to the measurable loss of ditches, although this would only be minor loss due to the extensive network of drainage ditches available in the local area), resulting in a Neutral significance of effect.
 3.6.59 With mitigation, taking into account pollution controls during construction and creation of
 new ditches and swales, the magnitude of impact would initially be Minor Adverse (due to the measurable loss of vegetation), resulting in a Neutral significance of effect. The magnitude of impact once the vegetation within the ditches has become fully established (after 2-3 years) would be Minor Beneficial (due to increased vegetation species diversity), resulting in a Neutral significance of effect.
 Scarce Arable Weeds 3.6.60 A number of arable field margins would be lost or disturbed as a result of the proposed
 improvement works, however, considerable areas would remain untouched. New field margins would be created following construction, providing a similar replacement habitat to that which would be lost. No proposed mitigation is therefore recommended. The surveyed area is considered to be of Negligible value to scarce arable weeds, with the magnitude of impact being Negligible Adverse, resulting in a Neutral significance of effect.
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 Birds Breeding Birds 3.6.61 The habitats that are to be lost or disturbed due to the construction of the project provide
 potential nesting for a range of birds. The loss of these habitats during the construction period would reduce the size of bird territories within adjacent land and increase competition for nesting locations and food.
 3.6.62 Siting of the works compound, equipment storage areas, car parking and access routes,
 which are illustrated on Figure G, may also lead to the loss of habitats and disturbance to nesting/foraging birds.
 3.6.63 Table 3.22 lists all the territories for all species identified by the Breeding Bird Survey105,
 including those listed as BAP species or as Red and Amber species and previously identified in Table 3.15 in Section 3.4. Green listed species are those which occur regularly in the UK but do not qualify under the Red or Amber criteria, detailed in Section 3.4.73, and therefore are not of national conservation concern. Table 3.22 then identifies the number of territories impacted by the project. Within the context of this table the term “impacted” applies to territories which would be completely destroyed, partially lost / degraded, or disturbed as a result of the improvement works.
 Table 3.22 : Territories of all Bird Species Identified During the Breeding Bird Survey and Number of Territories Potentially Impacted by the Proposals Common
 Name Scientific Name Status BAP Status No of Territories Impacted*
 Linnet Carduelis cannabina
 Red Listed Species
 National BAP Species
 3 1
 Common Starling Sturnus vulgaris Red Listed
 Species National BAP
 Species. 2 -
 House Sparrow Passer domesticus Red Listed Species
 National BAP Species.
 2 -
 Skylark Alauda arvensis Red Listed Species.
 National BAP Species.
 Warwickshire BAP.
 12 1
 Song Thrush Turdus philomelos Red Listed Species.
 National BAP Species.
 Warwickshire BAP.
 10 3
 Tree Sparrow Passer montanus Red Listed Species.
 National BAP Species.
 Warwickshire BAP.
 2 -
 Yellow Wagtail Motacilla flava Red Listed Species
 National BAP Species.
 2 -
 Yellowhammer Emberiza citrinella Red Listed Species
 National BAP Species.
 7 2
 Mallard Anas platyrhnchos Amber Listed Species
 - 4 -
 Swallow Hirundo rustica Amber Listed Species
 - 3 -
 Reed Bunting Emberiza schoeniclus
 Amber Listed Species
 National BAP Species.
 2 1
 Common Whitethroat Sylvia communis Amber Listed
 Species. - 12 2
 Green Woodpecker Picus viridis Amber Listed
 Species. - 1 -
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 Common Name Scientific Name Status BAP Status No of
 Territories Impacted*
 Mistle Thrush Turdus viscivorus Amber Listed Species.
 - 2 -
 Stock Dove Columba oenas Amber Listed Species.
 - 8 -
 Willow Warbler Phylloscopus trochilus
 Amber Listed Species.
 - 1 -
 Kestrel Falco tinnunculus Amber Listed Species
 HA BAP. 2 -
 Bullfinch Pyrrhula pyrrhula Amber Listed Species
 National BAP Species.
 2 -
 Dunnock Prunella modularis Amber Listed Species.
 National BAP Species.
 31 13
 Blackbird Turdus merula Green Listed Species
 - 49 14
 Blackcap Sylvia atricapilla Green Listed Species
 - 14 2
 Blue Tit Cyanistes caeruleus
 Green Listed Species
 - 29 6
 Carrion Crow Corvus corone Green Listed Species
 - 17 4
 Chaffinch Fringilla coelebs Green Listed Species
 - 47 11
 Chiffchaff Phylloscopus colybita
 Green Listed Species
 - 2 -
 Coal Tit Periparus ater Green Listed Species
 - 3 1
 Collared Dove Streptopelia decaocto
 Green Listed Species
 - 6 -
 Common Buzzard Bute buteo Green Listed
 Species HA BAP. 2 -
 Garden Warbler Sylvia borin Green Listed Species
 - 3 -
 Goldcrest Regulus regulus Green Listed Species
 - 2 -
 Goldfinch Carduelis carduelis Green Listed Species
 - 6 1
 Great Spotted Woodpecker
 Dendrocopus major
 Green Listed Species
 - 1 -
 Great Tit Parus major Green Listed Species
 - 20 8
 Greenfinch Carduelis chloris Green Listed Species
 - 9 5
 Jackdaw Corvus monedula Green Listed Species
 - 6 -
 Lesser Whitethroat Sylvia curruca Green Listed
 Species - 3 1
 Little Owl Athene noctua Green Listed Species
 - 2 -
 Long-tailed Tit Aegithalos caudatus
 Green Listed Species
 - 6 3
 Magpie Pica pica Green Listed Species
 - 17 9
 Moorhen Galinula chloropus Green Listed Species
 - 5 1
 Pheasant Phasianus colchicus
 Green Listed Species
 - 5 1
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 Common Name Scientific Name Status BAP Status No of
 Territories Impacted*
 Pied Wagtail Motacilla alba yarrelli
 Green Listed Species
 - 5 -
 Red-legged Partridge Alectoris rufa Green Listed
 Species - 3 -
 Robin Erithacus rubecula Green Listed Species
 - 43 19
 Rook Corvus frugilegus Green Listed Species
 - 180 (nests) -
 Sparrowhawk Accipter nisus Green Listed Species
 - 1 -
 Tawny Owl Strix aluco Green Listed Species
 - 2 -
 Treecreeper Certhia familiaris Green Listed Species
 - 5 1
 Wood Pigeon Columba palumbus
 Green Listed Species
 - 39 24
 Wren Troglodytes troglodytes
 Green Listed Species
 - 47 12
 TOTAL 687 146 NOTE * The term impact includes territories which would be completely destroyed, partially loss / degraded, or disturbed as a result of the improvement works. Whilst it was not possible to estimate with any degree of certainty the exact impact of the works on each of the territories listed above, it should be noted that where a species has a small territory, such as blue tit, it is more likely that the whole territory would be completely or detrimentally lost, when compared to a species with a large territory, such as buzzard, which is more likely to just be disturbed by the works. It should also be noted that the boundary of territories vary between breeding seasons.
 3.6.64 Ideally vegetation would not be removed during the bird breeding season, which extends
 from March to September inclusive. Where this would not be possible for operational reasons, a nesting bird survey would be carried out prior to any activities and any nesting birds found would be left undisturbed until the nest has been abandoned naturally.
 3.6.65 As mature vegetation would be removed (i.e. hedgerows and other woodland) which
 provides suitable nesting locations for a variety of species recorded, a nest-box scheme would be implemented to provide nesting locations for the species known to use boxes. This is to provide nesting locations until planted vegetation is of sufficient height and containing suitable holes (i.e. for tit species) to provide natural nesting locations (Hill, 2001)94.
 3.6.66 The local bird population would eventually benefit from the creation of new habitat such as
 woodland and the planting of trees, hedgerows and scrub together with new ponds. Some selected areas of new woodland, scrub and hedgerow planting would be planted with a herb layer to increase invertebrate diversity, which would in turn provide additional food for insectivorous birds.
 3.6.67 The nest box scheme should be monitored during construction and for three years post
 completion (during years 1 and 3) to assess how effectively it is working. 3.6.68 The birds included on the Red and Amber lists are of Medium value. In the absence of
 mitigation (including the recreation of suitable nesting habitats) the magnitude of impact would be Major Adverse, resulting in a Large Adverse significance of effect. With the above detailed mitigation, the magnitude of impact of the works would initially be Moderate Adverse with a Moderate Adverse significance of effect, as the nest box scheme would provide nesting opportunities for some species, however the vegetation
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 would not be sufficiently mature to provide further nesting habitat and cover. Once the habitats have been planted and vegetation is of sufficient height to provide cover and nesting opportunities (between 5 to 10 years following planting), the magnitude of impact would be Minor Beneficial (due to a reduced risk of a negative impact occurring), resulting in a Slight Beneficial significance of effect.
 3.6.69 The remaining birds listed on the BAP and bird species not included on the Red and
 Amber lists are of Low value. In the absence of mitigation (including the recreation of suitable nesting habitats), the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the magnitude of impact of the works would initially be Moderate Adverse with a Moderate Adverse significance of effect, as the nest box scheme would provide nesting opportunities for some species, however the vegetation would not be sufficiently mature to provide nesting habitat and cover. Once the habitats have been planted and vegetation is of sufficient height to provide cover and nesting opportunities, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 Herpetofauna Amphibians Great Crested Newt 3.6.70 GCN were recorded within a number of water bodies within 500m of the proposed
 improvement works. The population size class estimates of these water bodies ranged from low to medium.
 Habitat Losses 3.6.71 No GCN aquatic habitat would be directly affected by the improvement works. The
 affected footprint would include mitigation areas intended for habitat creation. 3.6.72 NE has pointed out that GCN have been found to move up to 1.3km from breeding sites.
 However, the vast majority would inhabit an area much closer to the pond, usually within 500m of the breeding pond.
 3.6.73 Within 500m of the known GCN water bodies, illustrated on Figure 3.8, the development
 would result in the permanent loss of approximately 1 ha of GCN habitat to hardstanding (the new road surface). During construction a further 14.6 ha of GCN habitats including approximately 9.3 ha of sub-optimal GCN habitat (arable and pasture) and 2012m of hedgerow will be lost. This temporary loss would result both from temporary exclusion of the areas to the south of the LRN to facilitate its construction and from the removal of habitats required for construction. These areas would be reinstated for GCN occupation following the works. Improvement works within this area would have to be carried out under a Development Licence obtained from NE with provision for the protection of GCN from direct harm by a combination of trapping and translocation, and a direct search methodology. The approach used would depend on the habitats present, their interconnectivity, and the likely presence and level of risk to GCN.
 3.6.74 For licensing requirements the area up to 500m from GCN breeding ponds must be
 considered with regards to GCN protection. An English Nature (2004)123 study on the efficiency of GCN capture techniques concluded that when trapping and translocation was conducted over 250m from GCN breeding ponds the capture rates tended to be so low that this method of GCN protection is hardly ever appropriate. This indicates that GCN
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 mostly utilise the habitats within 250m of the breeding ponds, however this is dependent of the habitats present around the breeding pond and the connectivity between habitats.
 3.6.75 Within 250m of the known GCN water bodies, illustrated on Figure 3.8, the development
 would result in the loss of approximately 6 ha of habitats during construction, including approximately 3.6 ha of sub-optimal GCN habitat (arable and pasture) and 1609m of hedgerow. Of this, approximately 0.36 ha would be lost permanently to hardstanding (the new road surface).
 Habitat Fragmentation 3.6.76 Habitat fragmentation and modification are not considered to be a major impact of the
 proposed improvement works as the existing road already divides the landscape and the proposals include a high standard of mitigation to compensate for the potential fragmentation and modification. The majority of the modifications to the habitats would provide positive improvements in habitat quality through the provision of the measures described above.
 3.6.77 To the north of the M6, south of Shawell Lane / Catthorpe Road, across to the A5 to the west was an area of suitable terrestrial GCN habitat which was situated within 500m of known GCN ponds. The exclusion works for improving the LRN (discussed below) would sever this piece of land from the nearest known GCN breeding ponds. To minimise the risk of GCN being severed from their breeding ponds, artificial refugia would be placed on the northern boundary of this land south of the exclusion fencing placed along the local road. This would allow for the ecologist to translocate any GCN to the terrestrial habitat on the north side of the road when the GCN are trying to commute to the breeding ponds in the spring.
 Harm and Disturbance 3.6.78 Provision for the protection of GCN from direct harm within 500m of a known GCN water
 body (Figure 3.8) would be undertaken by a combination of trapping and translocation, and a direct search methodology. The approach used would depend on the habitats present, their interconnectivity, and the likely presence and level of risk to GCN.
 3.6.79 For the working areas where it is considered appropriate to utilise the trapping and
 translocation methodology to protect GCN, GCN exclusion fencing will be installed to NE specification40. The GCN would be captured and translocated through the use of pitfall traps and refugia (carpet tiles). Small and medium GCN populations require a minimum of 30 and 60 trapping days respectively (during appropriate weather conditions), with at least five days of no capture returns recorded at the end of the trapping period.
 3.6.80 Fencing and trapping works would result in a slight, temporary reduction of the natural
 range for this species, however, low numbers of GCN have been recorded within the site (the medium sized population size class assessment was on the lower end of medium), and therefore it is considered that this loss would be minor.
 3.6.81 Following the completion of the trapping period (as described above) or the direct search
 methodology, a destructive habitat search would be immediately undertaken on the habitats which are required during construction. This would reduce the risk to individual newts, but would cause habitat destruction and fragmentation. Due to the low numbers of GCN recorded within the site it is anticipated that this loss would be minor.
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 3.6.82 As no recorded GCN ponds are to be damaged or destroyed by the improvement works, it is proposed that any GCN found within the exclusion areas, which are all terrestrial habitat, are to be translocated to the nearest suitable terrestrial habitat. This is to ensure that they would be going to a similar habitat type with suitable cover. The terrestrial habitat used as a receptor area would be outside of the improvement works, but between the nearest known GCN pond and the improvement works so that the GCN is not isolated from its breeding habitat. The trapping and translocation works would be undertaken between mid February and September during suitable weather conditions, to minimise the risk to the animals which may arise due to freezing or desiccation.
 3.6.83 Specific contained receptor sites are not thought to be necessary due to the extensive
 terrestrial habitat that would remain and the low to medium population size class groups of GCN recorded within the site and its environs.
 3.6.84 During the proposed improvement works, the risks to individual GCN would be minor due
 to the pre-development works undertaken. However, any breaches in the exclusion fence would represent a potential risk, therefore regular inspections of all exclusion fencing would be undertaken, with any necessary repairs completed prior to dusk of the day on which they are first noted.
 3.6.85 The potential for the contamination of watercourses and bodies with sediment, chemicals
 or hydrocarbons is a risk associated with all development sites. This would pose a direct risk to GCN within the area, as well as to other wildlife. Current best practice guidance from the EA and the control measures in the CEMP would be followed at all times to minimise this risk.
 3.6.86 Any storage of materials with 500m of known GCN water bodies would be undertaken
 within areas previously cleared of GCN and within GCN exclusion fencing, as described above.
 Aquatic and Terrestrial Habitat Creation and Enhancement 3.6.87 Within 500m of known GCN breeding ponds (as illustrated on the Environmental Master
 Plan, Figure B) approximately 4.6 ha of suitable habitats would be created, including a cluster of ponds and marshy grassland by Catthorpe Road, with a total area of approximately 300m2, and 2738 m of hedgerows. Within 250m of known GCN breeding ponds approximately 1.4 ha of suitable habitats would be created, including the above described cluster of ponds and marshy grassland, and 780 m of hedgerows.
 3.6.88 The area of wildlife ponds and marshy grassland described above would be created
 adjacent to Catthorpe Road at its junction with Shawell Lane and designed to increase the value of the area for breeding GCN. The ponds would be created with shallow margins, extending around a minimum of 75% of the pond perimeter. The pond depth would be a maximum of 2m and would be located adjacent to one bank to allow draw down of the water if necessary for subsequent management. The design of the pond profile would encourage a selection of aquatic vegetation, whilst discouraging complete domination by invasive species such as reedmace Typha spp. and common reed . In addition, the marsh and wet grassland created around the pond would provide suitable foraging habitat.
 3.6.89 No road or field drainage would enter this pond, avoiding the risk of contamination. 3.6.90 Suitable planting of native aquatic species would be used to establish the pond, with care
 being taken to avoid the introduction of potential problem plants (e.g. New Zealand
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 Pigmyweed Crassula helmsii, duckweed Lemna spp., water fern Azolla filiculoides). Suitable species are detailed in Appendix B.
 3.6.91 Around the new ponds adjacent to the LRN, three hibernacula would be created to the
 specification provided in NE40, each approximately 2m2 in area, 2 m by 1 m and 1m high using clean brick/stone rubble and brash from any site clearance works, mixed with loose topsoil, covered with a topsoil cap and seeded with an appropriate native grass mixture.
 3.6.92 Some additional wildlife ponds, excluding the 10 drainage ponds, would also be created.
 These would not be attached to the road drainage to avoid the potential of contamination. Although these ponds are not within known GCN terrestrial habitat zones, they would be created using the above guidelines to allow for the potential future colonisation by GCN and to provide conditions suitable for the other amphibian species found within the study area.
 3.6.93 To further encourage colonisation by amphibians, additional hibernacula would be created
 to the specification detailed above. It is anticipated that a total of 24 hibernacula would be created around the two groups of wildlife ponds (i.e. 12 per group of ponds).
 Monitoring and Management 3.6.94 It is an essential feature of species protection and translocation programmes that post
 development maintenance is undertaken in a satisfactory manner, and that the species is monitored for a sufficient period of time to confirm that the translocation and mitigation process has been successful. An appropriate monitoring regime would be agreed with NE as part of the Development Licence.
 3.6.95 As set out in Section 3.5, a long-term management plan would be produced for the
 maintenance works within the areas identified as potential and actual GCN habitat, to maintain the habitats to “GCN friendly” standards. These would include the minimisation of grass cutting or the use of a minimum height of grass cuts of 150mm. Grass cuttings would be raked off into habitat piles and left on site where practical.
 3.6.96 The use of herbicides would be minimised and only glyphosphate-based herbicides would
 be permitted within the GCN areas. 3.6.97 To ensure the quality of the terrestrial and aquatic habitats, and to identify the need for
 any amendments to the maintenance regime, regular inspections of the areas would be undertaken.
 3.6.98 GCN are of Medium value. In the absence of mitigation (including the protection of
 individuals, which could be using the terrestrial habitats within the construction zone), the magnitude of impact would be Moderate Adverse, resulting in a Moderate Adverse significance of effect.
 3.6.99 With the above mitigation the magnitude of impact, the magnitude of impact would initially
 be Minor Adverse, resulting in a Moderate Adverse significance of effect. Once the mitigation measures have fully established after c. 5 years, would be Minor Beneficial, resulting in a Slight Beneficial significance of effect
 Common Toad 3.6.100 Common toad was recorded within a number of water bodies within 500m of the proposed
 improvement works. Common toad is listed on Section 41 of the NERC Act 200668. It also
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 has a Species Action Plan (SAP) on the UK BAP12. The proposed provisional targets for this action plan are:-
 • Maintain and increase the range of the species (10km) squares. • Maintain the range of the species (vice counties). • Maintain and increase the number of occupied ponds.
 3.6.101 The proposed improvement works would not directly affect any breeding ponds for this
 species. Common toads have been recorded using terrestrial habitat up to 1.6km from their breeding ponds. There would be a loss of suitable terrestrial habitat, however, this loss would be minor. The habitat creation works, including the wildlife ponds, would provide a better quality of habitat and therefore provide a beneficial impact. The new wildlife ponds would be suitable for common toad to colonise, which would help meet the national targets for increasing the number of ponds occupied.
 3.6.102 The drainage ponds are designed for water treatment and attenuation, however, they
 would also provide suitable aquatic breeding habitat for amphibians, which would have a beneficial effect.
 3.6.103 Although a specific trapping and translocation exercise is not proposed for common toad,
 any common toads found during the trapping and translocation works for GCN or reptiles would also be moved to suitable terrestrial habitat on the pond side of the improvement works. Any common toads found during habitat clearance works would also be moved to adjacent suitable habitats to help maintain the population of common toad.
 3.6.104 The common toad is of Medium value. In the absence of mitigation (including the
 protection of individuals which could be using the terrestrial habitats within the construction zone), the magnitude of impact would be Moderate Adverse, resulting in a Moderate Adverse significance of effect.
 3.6.105 With the above mitigation the magnitude of impact of the works would initially be Minor
 Adverse with a Slight Adverse significance of effect. Once the habitat creation measures are fully matured, after c. 5 years, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 Other Amphibians (Smooth Newt and Common Frog) 3.6.106 The proposed improvement works would not directly affect any breeding ponds for these
 species. There would be a loss in suitable terrestrial habitat, however, this impact would be minor. The habitat creation works, including the wildlife ponds, would provide a better quality of habitat and therefore provide a beneficial impact. The new wildlife ponds would also provide suitable ponds for these species to colonise.
 3.6.107 The proposed drainage ponds would also provide suitable aquatic breeding habitat for
 amphibians with a Beneficial effect. 3.6.108 Although a specific trapping and translocation exercise is not proposed for these species,
 any amphibians found during the trapping and translocation works for GCN or reptiles would also be moved to suitable terrestrial habitat on the pond side of the improvement works. Any amphibians found during habitat clearance works would also be moved to adjacent suitable habitats to help maintain their populations.
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 3.6.109 Collectively the local population of smooth newt is considered to be of Low value. Similarly, the local population of common frog is also considered to be of Low value. In the absence of mitigation (including the protection of individuals which could be using the terrestrial habitats within the construction zone), the magnitude of impact would be Moderate Adverse, resulting in a Slight Adverse significance of effect for each individual species.
 3.6.110 With the above mitigation, the magnitude of impact of the works would initially be Minor
 Adverse with a Slight Adverse significance of effect. Once the habitat creation measures are fully matured, after c. 5 years, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect for each individual species.
 Reptile 3.6.111 Gent & Gibson (1998)95 state that grass snakes are very mobile species and have been
 found to move over 100m per day and occupy ranges tens of hectares in size. 3.6.112 The development would result in the loss of approximately 7.5 ha of suitable (optimal)
 habitat (semi improved areas). 3.6.113 Suitable habitat is considered to include the whole site area. 3.6.114 Approximately 17.1ha of suitable habitats would be created including wildlife ponds and
 associated marshy grassland and 5907m of hedgerows (as illustrated on the Environmental Master Plan, Figure B).
 3.6.115 Habitat fragmentation and modification are not considered to be a major impact of the
 improvement works, as the existing road already divides the landscape and the proposals include a high standard of mitigation to compensate for the potential fragmentation and modification. The majority of the modifications to the habitats would be positive improvements in habitat quality with additional aquatic, riparian habitats created, along with suitable hibernacula.
 3.6.116 There is potential for harm, through loss of habitat and construction activities, to the
 widespread, low population of reptiles present across the study area (a total of 9 individuals have been found). Therefore a mitigation strategy is required. English Nature (2004)75 has identified two aims that need to be achieved where reptiles are present on proposed development sites:-
 • To protect reptiles from any harm that might arise during the development work • To ensure that sufficient quality, quantity and connectivity of habitat is provided to
 accommodate the reptile population, either on-site or at an alternate site, with no net loss of local reptile conservation status
 3.6.117 The mitigation strategy, in accordance with DMRB42 guidance, would include the following,
 for areas of suitable reptile habitat only:-
 • where suitable habitat for reptiles is present adjacent to the site, habitat manipulation (in the form of directional strimming) would be employed to encourage individuals out of the improvement works area. This would be undertaken during the active period for reptiles (March to October, weather dependent), reducing the sward height no lower than 100mm. Cut vegetation would be raked and removed from the area to prevent the cut creating refuges that reptiles could potentially utilise.

Page 144
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 136
 • where suitable habitat for reptiles is not present adjacent to the site, exclusion fencing would be installed and a programme of trapping and translocation (reptiles to be translocated to a previously determined suitable area) would be required. Specific contained receptor sites are not thought to be necessary due to the extensive terrestrial habitat that would remain and the low population of reptiles recorded within the site and its environs.
 3.6.118 The fencing and trapping works would result in a slight temporary reduction of the natural
 range for this species, however, low numbers of reptiles were recorded within the site, and it is considered that this loss would be minor.
 3.6.119 Prior to the development commencing a destructive habitat search would be undertaken
 within all improvement works areas within the reptile exclusion areas. This would reduce the risk to individual reptiles, but would cause habitat destruction and fragmentation. Due to the low numbers of reptiles recorded within the site it is anticipated that this loss would be minor.
 3.6.120 The trapping and translocation works would be undertaken between April and September
 to minimise the risk to the animals, which may arise due to freezing or desiccation. Breaches in the exclusion fence represent a potential threat to the species; therefore regular inspections of all exclusion fencing would be undertaken, with all the necessary repairs completed on the day on which they are first noted.
 3.6.121 Any storage of materials would be undertaken within areas previously cleared of reptiles
 and within the exclusion fencing. 3.6.122 The road proposals would destroy areas of suitable reptile habitat, as quantified above,
 including areas that can be used for commuting, hibernating, basking and foraging reptiles. Creation of 17.1 ha of species rich grassland and ponds for foraging, small ‘scalloped’ glades around woodland edges to create basking opportunities and installation of hibernacula i.e. log piles, brash piles and piles of grass cuttings would provide a variety of habitats for use by reptiles.
 3.6.123 The wildlife pond creation works with adjacent terrestrial habitat creation and hibernacula
 (detailed within the GCN mitigation) would provide a high quality habitat for reptiles. In addition, 20 further hibernacula would be created within suitable habitats within the road verges inside the highway boundary.
 3.6.124 It is an essential feature of species protection and translocation programs that post
 development maintenance is undertaken in a satisfactory manner. 3.6.125 As for GCN, a management plan would be produced for the maintenance works within
 areas identified as potential and actual reptile habitat, to maintain them to “reptile friendly” standards. This would include the minimisation of grass cutting or the use of a minimum height of grass cuts of 150mm. Grass cuttings would be raked off by hand into habitat piles, which would be left on site where practical.
 3.6.126 An appropriate monitoring regime would be agreed with NE to assess the efficacy of the
 proposed mitigation. 3.6.127 All species of reptiles are included on the HA BAP16. The objectives of this BAP include:-
 • To avoid impacts of new road schemes or improvements on reptiles
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 • To mitigate unavoidable impacts on reptiles and/or their habitat • To safeguard and enhance known reptile populations in the soft estate • To safeguard habitat features in the soft estate likely to be of value to reptiles
 3.6.128 The proposals set out above meet these objectives. In accordance with PPS982 this
 mitigation would enhance the suitability of these habitats for reptiles. 3.6.129 These species are of Medium value. In the absence of mitigation (including the protection
 of individuals which could be using the terrestrial habitats within the construction zone), the magnitude of impact would be Moderate Adverse, resulting in a Moderate Adverse significance of effect.
 3.6.130 With the above mitigation (i.e. better quality habitats replacing the existing habitats and
 the removal of individual reptiles reducing the risk of a negative impact occurring) the magnitude of impact would initially be Minor Adverse with a Slight Adverse significance of effect. When the areas of habitat creation are fully established, after c. 10-15 years, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 Invertebrates White-clawed Crayfish 3.6.131 No evidence of white-clawed crayfish was recorded in the study area. However, to ensure
 that habitats which could be re-colonised by white-clawed crayfish are not adversely affected, precautions should be undertaken to protect aquatic and riparian habitats from pollution incidences, such as oil spills and increased sedimentation. As this species is not affected the magnitude of impact would be No Change, resulting in a Neutral significance of effect.
 Terrestrial invertebrates 3.6.132 The terrestrial invertebrate groups consisted of common species assemblages and of the
 585 invertebrates identified within the site, only two are considered Nationally Scarce. The impacts for the Nationally Scarce species are considered separately below. Although a variety of habitats would be lost, this is only a small proportion of the total area available and it is anticipated that common species would be able to survive within adjacent habitats. The habitat creation programme on the site would provide a mosaic of high quality habitats for these invertebrates to use following construction and, therefore, no specific mitigation is proposed for the common invertebrate groups.
 3.6.133 The common species assemblages of common terrestrial invertebrates are of Low value.
 In the absence of mitigation (including the recreation of suitable invertebrate habitat), the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the impact of the works would initially be Major Adverse, resulting in a Moderate Adverse significance of effect. Once the habitats have been created and the vegetation has become established (after c. 15 years) this variety of higher quality habitats would result in a magnitude of impact of Minor Beneficial, resulting in a Slight Beneficial significance of effect.
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 Aquatic Invertebrates 3.6.134 The aquatic invertebrates identified on the site also consisted of common species. High
 BMWP50 scores were identified within stretches of watercourse, in particular along the River Avon. However, this is an indication of water quality and not the value of these species. Water Quality is defined and assessed in Chapter 9, Road Drainage and the Water Environment.
 3.6.135 Proposed improvement works that would affect the aquatic invertebrates include the re-
 profiling of the river banks, the creation of the bridleway crossing points, the realignment of the Swinford Lodge Brook and other modifications to the tributaries and drains previously described. The proposed improvement works to the aquatic habitats would improve and expand the levels of aquatic environments available for invertebrates to use/colonise, including new wildlife ponds. The inclusion of drainage ponds would further protect the water quality by allowing pollution incidences to be controlled, as well as providing further habitat for aquatic invertebrates.
 3.6.136 The potential for contamination of watercourses and bodies with sediment, chemicals or
 hydrocarbons is a risk associated with all development sites. This would pose a direct risk to the aquatic environments within the area, as well as other wildlife. Current best practice guidance from the EA93 and control measures in the CEMP would be followed at all times to minimise this risk.
 3.6.137 These aquatic invertebrates are of Low value. In the absence of mitigation (including the
 pollution prevention measures), if a major pollution incident was to occur (which is unlikely) the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the impact of the works would initially be Neutral due to the pollution prevention measures and the creation of the drainage ponds prior to the main construction works commencing. Once the habitats become established (after c. 5 years) this variety of higher quality habitats would result in a, Minor Beneficial magnitude of impact, with a Slight Beneficial significance of effect.
 Notable Species 3.6.138 The surveys did not identify the Nationally Scarce comb-footed spider within the survey
 area. The creation of a mosaic of suitable terrestrial habitats, provided by the mitigation measures, would allow potential habitat to be available should it be able to colonise the area in the future. As this species is not affected the magnitude of impact would be No Change, resulting in a Neutral significance of effect.
 3.6.139 Two species of conservation concern (Nationally Scarce B)52 were discovered during the
 survey work. These are Carabus monilis, the Necklace Ground Beetle and Ischnomera cyanea, a flower beetle.
 3.6.140 Carabus monilis is associated with meadows and cultivated land and its distribution is
 shown on Figure 3.10. Any improvement works within invertebrate habitat areas A14 and A16 would aim to reinstate habitats previously present and to provide a suitable meadow plant species composition and structure. Only a small section of area A14 would be affected by the new bridleway bridge over the River Avon and the river bank modifications. Due to the extensive nature of adjacent suitable habitats within area A14, it is anticipated that the ground beetles would use the adjacent habitats during the improvement works. Prior to works commencing on these areas, strimming would be undertaken to reduce the suitability and foraging potential of the improvement work areas. The works would be overseen by an Ecological Clerk of Works who would move any
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 individuals out of harm’s way. The remaining sections of the bridleway are deeper within the pasture and arable fields. As these areas are regularly subjected to pesticides, it is anticipated that these areas are not the main strong hold for these populations and that the construction of the bridleway in these areas would not have an effect.
 3.6.141 Area A16 s a semi-improved grassland area between the M6 – M1 Southbound Link and
 the M1 and would be completely destroyed during the improvement works to replace Catthorpe Viaduct prior to the proposed junction improvement scheme. However, much of the area to the east of the M6 – M1 Southbound Link, bordering the open farmland, could be retained undisturbed. Carabus monilis, is a species of conservation concern (Nationally Scarce B)52, therefore, a trapping and translocation program would be undertaken of the area lost during the improvement works. This would be undertaken during the active period for the adults (April to September). Dry pit fall traps would be used to capture this species. A minimum trapping period of 14 days would be used and trapping would cease after seven consecutive days of no capture, during suitable invertebrate trapping weather. These individuals would be moved into an existing embankment within the highway, offering a similar meadow composition, which would be unaffected by the proposed improvement works.
 3.6.142 Due to its Nationally Scarce status Carabus monilis is of Medium value. In the absence of
 mitigation (including the recreation of suitable invertebrate habitat and protection of individuals), the magnitude of impact would be Major Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the impact of the works would initially be Moderate Adverse, resulting in a Moderate Adverse significance of effect. Once the habitats have been created and the vegetation has become established (after c. 2-3 years), the magnitude of impact would be Minor Beneficial, (including the reduced risk for a negative impact to occur5), resulting in a Slight Beneficial significance of effect.
 3.6.143 Ischnomera cyanea is a flower beetle whose larvae develop in rotting wood. This species
 was recorded in invertebrate habitat areas A14, A32 and A36, as illustrated on Figure 3.10. Only small sections of these habitats would be affected and it is therefore considered that this species would utilise the rest of these areas and re-colonise the work areas following the completion of the proposed improvement works.
 3.6.144 If deadwood is present within the locations being worked on within Areas 14, 32 and 36,
 then to ensure no harm to the larvae of this species, the deadwood should be translocated to a suitable receptor site within sections of the highway not disturbed by the improvement works. It is anticipated that deadwood would be translocated to the drainage pond areas.
 3.6.145 Due to its Nationally Scarce status Ischnomera cyanea is of Medium value. In the
 absence of mitigation, the magnitude of impact would be Moderate Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the impact of the works would initially be Moderate Adverse, resulting in a Moderate Adverse significance of effect. Once the habitats have been created and the vegetation has become established (after c. 5 years), the magnitude of impact would be Minor Beneficial (including the reduced risk for a negative impact to occur5), resulting in a Slight Beneficial significance of effect.
 Mammals Badger 3.6.146 The pre-construction and construction phase mitigation and impacts for badgers are fully
 detailed in the separate Confidential Badger Report, which is an addendum to this Chapter.
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 3.6.147 The integrity of the territories and badger population would not be compromised by the temporary loss of foraging habitat and the loss of single and intermittently used outliers (four lost permanently and two lost temporarily). Within the overall context of the improvement works, in the absence of mitigation the magnitude of impact of the proposed improvement works on badgers would be Moderate Adverse, resulting in a Slight Adverse significance of effect. The overall cumulative impact on badgers with mitigation is initially considered to be Moderate Adverse, resulting in a Slight Adverse significance of effect. Once the created habitats mature (after c. 15 years) they would provide optimal badger foraging habitat and the magnitude of impact would then be Minor Adverse, leading to a Slight Adverse effect.
 Bats Roosts Lost and or Disturbed. 3.6.148 Table 3.23 details the locations of the bats roosts either directly or indirectly by the works.
 It also details the potential impacts, mitigation and effects of the improvement works. A common pipistrelle summer non maternity roost would be lost at Culvert 1 (due to the required replacement of the culvert) and at tree 19 which would be within the footprint of the works and require removal. No other roosts would be lost.
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 Table 3.23: Nature of Disturbance which could Directly or Indirectly Impact upon Identified Bat Roosts Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Building 1 (cottage off Shawell Lane) Brown long-eared bat Minor maternity / summer roost Common pipistrelle Summer non maternity roost
 15 m south of the house. Realignment and construction of the LRN and removal of existing road surface.
 Noise and vibrations from construction. Illumination from construction. Minor loss of sections of hedgerows in close proximity to the house.
 In the absence of mitigation the construction works would have a Major Adverse effect as any noise and vibrations on a large scale combined with illumination of the roost and commute routes around the site would cause the roost to be abandoned. This would therefore result in the loss and integrity of this resource.
 Machinery used would not cause vibrations to the house or excessive noise. Night works are not planned in this area therefore the roost and main commute routes would not be illuminated during the bat activity season. Although minor loss of sections of hedgerow is required in close proximity to this roost, the connectivity around the roost and between foraging grounds in the wider area would be maintained. The replacement of hedgerows lost and strengthening of fragmented hedgerows would increase the long-term connectivity. A new pond to the west would also increase the foraging habitats in the area.
 With the mitigation there would be no direct affects to the roost either in the short term or the long term. The indirect effect would be from the loss of sections of hedgerows in the short term. This would result in minor disturbance whilst the bats use and become acclimatised to using the adjacent commuting features. Once the replacement and additional vegetation has become established, the connectivity and foraging within the local area would have Minor Beneficial improvement on the existing features. Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
 Bridge 4 (M1 Viaduct) Common pipistrelle Minor maternity / summer roost
 There would be a minor access route and a minor haul route for construction of the bridleway directly below roost. Bridleway construction and associated mitigation works 30m to the east.
 Noise and traffic vibrations from the minor access/haul route and from the construction of the bridleway. Illumination from vehicles using the minor access/haul route and from construction of the bridleway.
 In the absence of mitigation, the illumination from the works if undertaken at night would have a Major Adverse effect. The illumination of the roost and foraging areas directly below and adjacent to the roost along the River Avon would cause the roost to be abandoned. This would therefore result in the loss of this resource and its loss of integrity.
 Only low numbers of vehicles for a short time (<1 month) would use this route predominantly in connection with the construction of the new bridleway and associated bridges. Night works are not planned in this area therefore the roost and main foraging area below and immediately adjacent to the roost (the River Avon) would not be illuminated during the bat activity season.
 The minor access route and haul route associated with the construction of the bridleway would not have an adverse effect on the roost as the bats using this roost are habituated to low levels of traffic within this area. This includes tractors and other associated farm vehicles using the route below the bridge to manage the adjacent land (i.e. ploughing, watering and harvesting adjacent crops), and to take care of the livestock below the bridge on a daily basis. The noise associated with the minor access/haul route and construction of the bridleway would not adversely affect the roost as the bats are habituated to noise. This is predominantly from the roost being situated within the main M1 bridge over the River Avon which is already noisy from the daily use of the M1 by vehicles. The works traffic would not increase the noise disturbance from what is already present. The improvement works to the River Avon (associated with the otter mitigation) would have a secondary beneficial impact by providing additional foraging features for bats resulting in an Minor Beneficial effect As the roost is not being directly or indirectly affected by the works a NE licence is not required for this roost.
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Catthorpe Manor Common pipistrelle Maternity / summer roost
 Creation of vulnerable user network 240 m west. Construction works for the junction 360 m east.
 Works are at a distance which would not directly affect the roost through noise, vibrations and illumination. No fragmentations during construction as their commute routes are being retained.
 No Change. Not Required.
 No Change. No Licence required from NE.
 Culvert 1 Common pipistrelle Summer non maternity roost
 This culvert requires replacing.
 Loss of roost through culvert replacement.
 The loss of this summer roost would have a Moderate Adverse effect on the common pipistrelles in the area through the loss of this resource. However it would not affect the overall integrity of the common pipistrelles within the area as the local colony would not be lost through the removal of this roost.
 Translocation of any individual bats to a suitable bat box in the local area to avoid any direct harm to individuals. Installation of a suitable bat roosting location within the replacement culvert. Replacement of locally removed hedgerows to provide long term connectivity of the roost with the surrounding area. As this roost is not a maternity roost there is no timing constraints required on the removal of this roost. Ideally this should be undertaken outside of the bat hibernation season, however licences can be obtained to move low numbers of common species of bats to suitable locations during the bat hibernation season.
 The loss of this roost would have a Minor Adverse effect, although the roost would be lost, the provision of strategically placed suitable bat boxes would make this loss minor. The new bat roosting location in the replaced culvert and the new hedgerows maintaining the future connectivity of the roost would reduce the impact to Neutral. The retention of the bat boxes post works would provide additional roosting. This combined with additional foraging areas adjacent to the roost would have a long term Minor Beneficial effect once the vegetation has become established. A licence from NE would be required for these works
 Old Barn Farm Common pipistrelle Summer non maternity roost Myotis sp Summer non maternity roost
 170 m north temporary realignment of M1 to M6 north slip road.
 Works are at a distance which would not directly affect the roost through noise, vibrations and illumination. No fragmentations during construction as their commute routes are being retained.
 No Change. Not Required.
 No Change. No Licence required from NE.
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Swinford Village Various buildings Common pipistrelle Maternity roost
 40 m south, Construction of vulnerable user network. Works associated with the construction of the main junction commences approximately 500 m west.
 Works are at a distance which would not directly affect the roost through noise, vibrations and illumination. Indirect impacts include disturbance and severance of commuting and foraging areas trough removal of vegetation and illumination along the A14 (both temporary during the works and permanently).
 In the absence of mitigation the construction works would have a Major Adverse effect. This would be caused by the severance of connectivity between the roosts and foraging areas through vegetation removal and illumination. This would cause the roost to be abandoned. This would therefore result in the loss of this resource its loss of integrity.
 To ensure that a suitable commute route is available between the roosts and the River Avon, where the surrounding hedgerows do not provide suitable cover for commuting bats, these would be supplemented through the use of a temporary artificial screen along the boundary of the works. The network of hedgerows to the northeast of the A14 provides suitable connectivity for the majority of the distance between the Swinford roosts and the River Avon, However to the south of this section the hedgerows become more fragmented and require supplementing with an artificial screen. It is anticipated that only a small section (approximately 300 m) of screening would be required to span the gap before the retained vegetation recommences along the A14. The replacement of hedgerows lost once established to a suitable height (approximately 5 years) would maintain the long-term connectivity which would continue to increase in value as the hedgerow becomes more established. The artificial screen would be retained until the hedgerow provides suitable cover (circa 5 years after the hedgerows have been planted). The new drainage ponds and associated planting to the west of Swinford would also increase the foraging habitats in the area. Illumination would be required during the construction for reasons of safety (i.e. where traffic management is required to guide vehicles between the coned roadworks) and following the road permanent lighting would be required installing during the construction phase. This lighting would be directional (achieved through either angled lights or baffles placed at the rear of the lights) to ensure that the light spillage does not go above 4 lux along the River Avon or along the key commute areas adjacent to the A14 (where the temporary artificial screening would be used and the vegetation to the west of the screening).
 There would be no direct affects to these roosts either in the short term or the long term. With the mitigation the indirect effect would be from the alteration of commute routes. This would result in minor disturbance whilst the bats use and become acclimatised to using the adjacent commuting features. As suitable commuting features would be available ensuring that these roosts are not fragmented from foraging grounds, the integrity of this colony of bats would not be lost either in the short or long term. Once the replacement and additional vegetation has become established, the connectivity and foraging within the local area would have Minor Beneficial improvement on the existing features. Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Swinford Village Desk Study Records Noctule, common pipistrelle and brown long-eared bat
 40 m south, Construction of vulnerable user network. Works associated with the construction of the main junction commences approximately 500 m west.
 Roosts for various species were identified within Swinford during the desk study However the field surveys did not identify these roosts (through back tracking) as using the A14 as their main commute route. Taking a precautionary approach it is assumed that they would use the same commute route as the Swinford village common pipistrelles and as such the same impacts and mitigation would be used
 As above. As above. As above.
 Tomley Hall Farm Brown long-eared bat Suspected (unconfirmed) maternity roost Natterer’s bat Suspected (unconfirmed) maternity roost
 Construction of LRN approximately 350 m south.
 Works are at a distance which would not directly affect the roost through noise, vibrations and illumination. There would be a loss of foraging area and commute areas along the northern side of the M6 where the vegetation would be removed. Illumination of Tomley Hall wood from any temporary lighting.
 In the absence of mitigation there would be a Moderate Adverse indirect impact to this roost caused by the loss of foraging habitat and illumination of adjacent foraging areas with some minor loss of commute route. However with the adjacent hedgerows and foraging areas to the north of Tomley Hall Farm, the reduction in foraging would not result in the integrity of this roost being lost.
 Any additional illumination would be either angled or fitted with light baffles to avoid illuminating Tomley Hall Wood and its attached hedgerows to the north and west. This would maintain the woodland as a foraging ground and allow bats to commute along adjacent hedgerows. Replacement of locally removed hedgerows and woodland planting to provide a long term foraging resource. The new drainage ponds and associated planting to the east and the new wildlife pond to the west would also increase the foraging habitats in the area.
 There would be no direct affects to these roosts either in the short term or the long term. With the mitigation the indirect effect would be from the alteration of foraging areas and commute routes. This would result in minor disturbance whilst the bats use and become acclimatised to using the adjacent commuting and foraging features. As suitable commuting features would be available ensuring that these roosts are not fragmented from foraging grounds, the integrity of this colony of bats would not be lost either in the short or long term. Once the replacement and additional vegetation has become established, the connectivity and foraging within the local area would have Minor Beneficial improvement on the existing features. Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Tomley Hall Wood Common pipistrelle Maternity roost Noctule bat Maternity roost Soprano pipistrelle Minor maternity / summer roost Pipistrelle species Summer non maternity roost
 Construction of LRN approximately 150 m south.
 Works are at a distance which would not directly affect the roost through noise and vibrations. Illumination of Tomley Hall wood from any temporary lighting. There would be a loss of foraging area and commute areas along the northern side of the M6 where the vegetation would be removed.
 In the absence of mitigation there would be a Major Adverse effect to this roost caused by the illumination of Tomley Hall wood which would result in the roosts being abandoned. There would also be a loss of foraging habitat and illumination of adjacent foraging areas with some minor loss of commute route. However with the adjacent hedgerows and foraging areas to the north of Tomley Hall Farm, would not be affected.
 Any additional illumination would be either angled or fitted with light baffles to avoid illuminating Tomley Hall Wood and its attached hedgerows to the north and west. This would maintain the woodland as a suitable roosting site and foraging ground whilst allowing bats to commute along adjacent hedgerows. Replacement of locally removed hedgerows and woodland planting to provide a long term foraging resource. The new drainage ponds and associated planting to the east and the new wildlife pond to the west would also increase the foraging habitats in the area.
 With the mitigation, there would be no direct affects to these roosts either in the short term or the long term. With the mitigation the indirect effect would be from the alteration of foraging areas and commute routes. This would result in minor disturbance whilst the bats use and become acclimatised to using the adjacent commuting and foraging features. As suitable commuting features would be available ensuring that these roosts are not fragmented from foraging grounds, the integrity of this colony of bats would not be lost either in the short or long term. Once the replacement and additional vegetation has become established, the connectivity and foraging within the local area would have Minor Beneficial improvement on the existing features. Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Trees 0 (copse) Common pipistrelle Minor maternity / summer roost
 There would be a minor haul route for construction of the bridleway immediately adjacent to the roost (< 10m). Bridleway construction and associated mitigation works immediately adjacent to the roost (< 10m).
 Noise and traffic vibrations from the minor haul route and from the construction of the bridleway along with its associated mitigation. Illumination from vehicles using the minor haul route and from construction of the bridleway.
 In the absence of mitigation, the illumination from the works if undertaken at night would have a Major Adverse effect. The illumination of the roost and adjacent foraging areas would cause the roost to be abandoned. This would therefore result in the loss of this resource and its loss of integrity.
 Only low numbers of vehicles for a short time (<1 month) would use this minor haul route in connection with the construction of the new bridleway and associated bridges. Night works are not planned in this area therefore the roost and main foraging area immediately adjacent to the roost (the River Avon) would not be illuminated during the bat activity season.
 The minor haul route associated with the construction of the bridleway would not have an adverse effect on the roost as the bats using this roost are habituated to low levels of traffic within this area. This includes tractors and other associated farm vehicles managing the adjacent land (i.e. ploughing, watering and harvesting adjacent crops). The improvement works to the River Avon (associated with the otter mitigation) would have a secondary beneficial impact by providing additional foraging features for bats resulting in an Minor Beneficial effect. As the roost is not being directly or indirectly affected by the works a NE licence is not required for this roost.
 Trees 8, 9 or 10 Noctule bat Maternity roost
 Drainage pond works immediately to the west. Minor reprofiling for landscaping requirements following the main construction of the improvement works.
 Noise, vibrations and illumination from construction.
 In the absence of mitigation the construction works would have a Major Adverse effect as any noise and vibrations on a large scale combined with illumination of the roost and commute routes around the site would cause the roost to be abandoned. This would therefore result in the loss and integrity of this resource.
 No night works are planned for the construction of the drainage ponds during the bat activity season. As this is a maternity roost, the works would not commence between May to July inclusive to ensure that the adults do not abort their young. After this period the young would either be able to fly with their mothers to their other nearby maternity roosts used by the same colony or the young would be carried. If works overrun into the May to July period then it is considered that if any bats stay within the roost then they would have become habituated to the noise from the construction of the drainage ponds and as such would not abort their young. A protection zone would be created around the trees containing the roost to ensure that the roost does not come into direct harm from the works (i.e. a construction vehicle accidentally damages the tree containing the roost). The new drainage ponds and associated planting to the west would also increase the foraging habitats in the area.
 If the bats are utilising this roost at the time of works (other maternity roosts are present in the local area used by the same colony), then the works would have a Minor Adverse effect on the roost caused by noise and vibrations. The connectivity of the site would be maintained through vegetation retention and no illumination of these features during the bat activity season. The retention of this roost open throughout the works (illuminating the direct disturbance to bats caused by a temporary closer of the roost), combined with the works being undertaken at a suitable time of year, the retention of commute features and enhancement of adjacent foraging grounds would have a Minor Beneficial effect once the vegetation in the habitat creation areas has become established. Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
 Tree 19
 This tree (roost) is in the work zone and
 Loss of roost through tree removal.
 The loss of this summer roost would
 Installation of a various bat boxes to provide replacement roosting locations for this roost.
 The loss of this roost would have a Minor Adverse effect, although the roost would be lost, the provision of strategically placed suitable
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 Location, Species and Roost Status
 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 Common pipistrelle Summer non maternity roost
 requires removing. have a Moderate Adverse effect on the common pipistrelles in the area through the loss of this resource. However it would not affect the overall integrity of the common pipistrelles within the area as the local colony would not be lost through the removal of this roost.
 These bat boxes would be located in areas where they would not come into direct conflict with the traffic using the new road layout. They would also be placed along known commute routes where they would become discovered and where there is connectivity to the wider landscape and foraging potentials. The main area where they would be installed would be in the drainage pond creation areas where there would be suitable foraging below. Management of these areas i.e. in the form of mowing would not cause additional disturbance to these roosts (i.e. the roosts are already habituated to land management in the form of ploughing and harvesting of crops). The drainage ponds used would have retained hedgerows (or another suitable bats commuting cover) immediately adjacent which bats can use straight away. Translocation of any individual bats to a suitable bat box in the local area to avoid any direct harm to individuals. As this roost is not a maternity roost there is no timing constraints required on the removal of this roost. Ideally this should be undertaken outside of the bat hibernation season, however licences can be obtained to move low numbers of common species of bats to suitable locations during the bat hibernation season.
 bat boxes would make this loss minor. The bat boxes scheme would provide further roosting areas. This combined with additional foraging areas within close proximity to the bat boxes would have a long term Minor Beneficial effect once the vegetation has become established. A licence from NE would be required for these works
 Tree 36 Common pipistrelle Summer non maternity roost
 Approximately 80m north east of the realignment works to the A14.
 Works are at a distance which would not directly affect the roost through noise and vibrations. Illumination of the roost from any temporary lighting. There would be a loss of foraging area and commute areas
 In the absence of mitigation there would be a Major Adverse effect to this roost caused by the illumination of the roost would result in the roosts being abandoned. There would also be a loss of foraging habitat and illumination of adjacent foraging
 Any additional illumination would be either angled or fitted with light baffles to avoid illuminating the roost and its attached hedgerows. This would maintain the roost with adjacent hedgerows suitable for commuting. Where the connectivity would be lost between this roost and the River Avon (through vegetation removal and illumination) suitable commute routes would be provided as detailed in the mitigation for the Swinford bat roosts.
 With the mitigation, there would be no direct affects to these roosts either in the short term or the long term. With the mitigation the indirect effect would be from the alteration of commute routes. This would result in minor disturbance whilst the bats use and become acclimatised to using the adjacent commuting features. As suitable commuting features would be available ensuring that this roost is not fragmented from foraging grounds, the integrity of this colony of bats would not be lost either in the short or long term. Once the replacement and additional vegetation has become established, the connectivity and foraging within the local area would have Minor Beneficial improvement on the existing features.
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 Nearest Works and Distance
 Potential Impacts, Level of Impact in the Absence of Mitigation
 Mitigation Measures Level of Impact with Mitigation / NE licence required
 along the northern eastern side of the A14 where the vegetation would be removed.
 areas with some loss of commute route.
 Consultation with Natural England would be undertaken prior to commencement of construction to determine the licence requirement for this short term minor disturbance to the bats within this area.*
 Trees to the north west of Catthorpe Noctule bat Maternity roost
 Drainage ponds works 450 m north east
 Works are at a distance which would not directly affect the roost through noise, vibrations and illumination. No fragmentations during construction as their commute routes are being retained.
 No Change. Not Required.
 No Change. No Licence required from NE.
 Note: * There is currently no published guidance for determining whether all such indirect effects might constitute ‘disturbance’ under The Conservation (Natural Habitats, &c.) (Amendment) (England and Wales) Regulations 2009. Consultation with Natural England prior to commencement of construction would identify those indirect disturbance effects that should be permitted under a European Protected Species licence.
 3.6.149 As stated in Section 3.4, it is possible that any of the above roosts could also be minor hibernation sites for low numbers of individuals. This is
 not feasible to survey for as it would cause undue damage and or destruction to the roost whilst unnecessarily causing disturbance to any hibernating bats. If the above roosts are also used as minor hibernation sites for low numbers then the impacts and mitigation would not alter from that stated above. Licences can be obtained to move low numbers of common species of bats to suitable locations during the bat hibernation season. Natural England consider certain types of woodcrete bat boxes (which are being used in the bat box strategy) to be suitable locations.
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 Habitat Loss, Fragmentation and Enhancement 3.6.150 The removal of mature vegetation and trees across the scheme would reduce the
 potential roosting locations which bats could colonise. To ensure bat roosting locations are available during the improvement works and in the period whilst the replanted vegetation matures, a bat box strategy would be undertaken. Woodcrete bat boxes would be used as these boxes last longer and require less maintenance than the traditional wooden ones. These boxes would be located on poles or suitable structures within the HA boundary, in locations where the bats would not come into direct conflict with live traffic or the bat boxes would not cause any future issues with maintenance works.
 3.6.151 Indirect effects were identified that could sever the bats from their foraging territories,
 therefore, indirectly reducing the suitability of the bat roosts (i.e. the roosts within Swinford Village). These affects include:-
 • The removal of vegetation along commute routes, removing commuting cover from
 predators and illumination of the existing carriageways. In addition to the loss of foraging which these provide
 • Lighting works during construction 3.6.150 To ensure that the connectivity around the site is not lost during the works, suitable
 alternative commuting cover has been identified (Table 3.23) for use in the short term supplemented by temporary artificial screens (where required). The habitat creation plan would ensure that new permanent commuting features are created through strategic planting of vegetation. Dark commute routes would be maintained along key areas (i.e. along the River Avon under the A14) by using directional lighting supplemented by light baffles (where required) to ensure that these areas are not subjected to illumination above 4 lux.
 3.6.151 The LRN would not be subject to any additional lighting and as such this would not have an adverse impact upon bats foraging and commuting along these routes. The new underpass beneath the M6 would be illuminated for safety reasons. This would not create any additional severance for bats as the existing LRN in this area under the M1 is already illuminated and minimises bat usage, therefore this would result in No Change.
 3.6.152 The habitat enhancement works around the junction would not increase the risk of bats
 colliding with vehicles. This would be an issue if the junction was not illuminated. However, the carriageway lighting would deter bats from using the main sections (which are subject to improvement works) along the motorway and A14. It is anticipated that the bats would forage along the un-illuminated side of the hedgerow once the vegetation has become established and to shun the illuminated side as currently occurs at the existing junction. The vehicle speeds through the junction would be higher, which on an un-illuminated road would be an issue however these illuminated areas would deter bats from using the areas where vehicles are travelling at quicker speeds and therefore this would not result in any additional deaths to those which occur along the current road layout.
 Habitat Creation 3.6.153 The creation of improved riparian habitats along the River Avon and the drainage ponds,
 prior to construction commencing, would provide an additional source of foraging for bats to use during the construction period. These would increase in value for bats as the vegetation continues to establish itself.
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 Monitoring and Management 3.6.154 It is an essential feature of species protection programmes that post development
 maintenance is undertaken in a satisfactory manner, and that the species is monitored for a sufficient period of time to confirm that the translocation and mitigation process has been successful. An appropriate monitoring regime would be agreed with NE as part of the Development Licence.
 3.6.155 The bats are of High value due to their protection, rarity (species dependant), fragility and
 limited potential for substitution. In the absence of mitigation (including the protection of individuals from direct harm and disturbance), the magnitude of impact would be Major Adverse, resulting in a Very Large Adverse significance of effect. With mitigation, the impact of the works would initially be Minor Adverse, resulting in a Moderate Adverse significance of effect, as the proposed hedgerow planting would not be established enough to provide the intended ecological function. Once the planting has become established enough to provide some commuting cover (after c. 5 years following planting) the value of the habitats would increase until they become fully established (after c. 15 years). After the vegetation has become established the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
 Brown Hare 3.6.156 As brown hares were identified on the edge of the improvement work boundaries and the
 majority of their habitat was present off site, the improvement works would have a minor affect on brown hare. A total of approximately 33ha of grassland (semi-improved and improved) and arable would be lost through the improvement works. The creation of a mosaic of high quality habitats, including approximately 14ha of species rich grassland and reinstatement of 9.4ha of farmland for use as pasture and arable, would also be beneficial to this species.
 3.6.157 It is considered unlikely that the improvement works would result in death or injury to adult
 brown hares. However without suitable mitigation there is a risk that leverets may be subject to abandonment and subsequently die.
 3.6.158 Immediately prior to construction commencing within a new section of the site, the area
 should be checked for the presence of brown hares. 3.6.159 If brown hares are observed within the area, an ecologist would monitor them to ensure
 that no dependant leverets are present. If dependant leverets are present then the ecologist would instigate a protection zone to avoid disturbance. This is to ensure that the adults do not abandon any dependant young.
 3.6.160 If only adult brown hares are identified within the area, then construction would commence
 as normal. 3.6.161 Brown Hares are of Medium value. In the absence of mitigation (including the protection of
 any dependant young), the magnitude of impact would be Moderate Adverse, resulting in a Moderate Adverse significance of effect. With mitigation, the impact of the works would initially be Minor Adverse, resulting in a Slight Adverse significance of effect. Once the habitats become established (after c. 2-3 years), the magnitude of impact would be Minor Beneficial (including the reduced risk for a negative impact to occur5), resulting in a Slight Beneficial significance of effect.
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 Otter Disturbance 3.6.162 No natal dens were present within the survey area, therefore it is not anticipated that a
 licence would be required for the bridleway creation and the works to the river bank to create additional cover and screens, which are required to eliminate any disturbance to the otters from the users of the new bridleway. This would also apply to the locations where the drainage from the balancing ponds would be re-profiled to enter the River Avon (i.e. Swinford Lodge Brook). These measures are illustrated on Figure 3.13.
 3.6.163 This would be kept under review in the pre-construction period. Should a natal den be
 identified, it would be possible to delay the bridleway works until the young have left, in order to avoid disturbance and the need for a licence.
 3.6.164 Prior to the bridleway being installed and opened up for use, the measures included on
 Figure 3.13 would be carried out. This would include re-profiling sections of 520m of river to create margins suitable for emergent vegetation to colonise, as described in the River Avon works above. The regraded margins would also allow emergent vegetation to colonise the river along the stretches where the main river depth is presently too great for emergent vegetation to be present. In addition, proposed screening along the river, described below, would be planted.
 3.6.165 The known otter holts along the River Avon, identified on Figure 3.13, would be protected
 from the bridleway creation by fencing, which would be planted with shrub vegetation to a total length of approximately 296m. This would provide a screen to block any direct visual disturbance of the otter holts.
 3.6.166 The bridleway has been designed so that it crosses the River Avon half-way between the
 M1 and A14. One reason for this is so that the users of the bridleway would be on the opposite bank to the known holt, which would minimise the risk of any disturbance.
 3.6.167 The river would be surveyed immediately prior to the improvement works commencing, to
 ensure that an otter is not present or using an otter holt within the disturbance zone of the improvement works. This zone can vary in size depending upon the type of work, the machinery used and the type of habitats in the vicinity and would be determined on site by the ecologist. If an otter is present within the proposed improvement work area and would be disturbed then a different section of the river would be worked on to avoid disturbance, work recommencing once the otter has left naturally.
 3.6.168 To minimise disturbance to the otters during their main activity periods, no work would be
 undertaken along the river (including associated preparation work and the work force travelling to the river) in the periods 1 hour after sunrise and 2 hours before sunset. Any improvement works undertaken on or in the near vicinity of the A14 bridge over the River Avon, for example gantry installation with associated cabling works, would be designed so that they do not disturb any otters (i.e. directional lighting to stop illumination of the river).
 3.6.169 The potential for contamination of watercourses and bodies with sediment, chemicals or
 hydrocarbons is a risk associated with all development sites. This would pose a direct risk to the otters within the area, as well as to other wildlife. Current best practice guidance from the EA93 and control measures in the CEMP would be followed at all times to minimise this risk.
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 Habitat Enhancement and Creation 3.6.170 By the confluence of the River Avon and Swinford Lodge Brook a small woodland copse,
 approximately 0.5ha, would be created on the northern bank to provide long-term cover for the otters on the opposite bank to the bridleway. Small copses are already present within this eastern section, but these are on the same side of the river as the bridleway and would be subject to an increased risk of disturbance. In addition, the species composition for these existing plantations would not provide the large root buttresses, which provide suitable cover, as found in the copse to the west of this section, already in use by the species. The proposed plantation to the north of the river would be of comparable size and planted with willow species to recreate this habitat. The new trees would be a minimum of 1.5m in height to provide instant cover for the otters.
 3.6.171 The proposed planting, including the river margins, would provide some cover if otters
 were temporarily disturbed by bridleway users. Monitoring and Management 3.6.172 An appropriate monitoring regime would be agreed with NE and the EA to assess the
 effectiveness of the otter mitigation works, with changes being made to the ongoing management during the contract if required.
 3.6.173 The measures themselves would be managed directly under the contract during the
 construction period and for a five year aftercare period post construction, before being handed back to landowners, as described in Section 3.5 Mitigation.
 3.6.174 Otters are of High value. In the absence of mitigation (including the protection of
 individuals from direct harm and disturbance), the magnitude of impact would be Major Adverse, resulting in a Very Large Adverse significance of effect. With mitigation, the impact of the works would initially be Minor Adverse, resulting in a Moderate Adverse significance of effect. Once the habitats become established (after c. 15 years), the magnitude of impact would be Minor Beneficial, resulting in a Moderate Beneficial significance of effect.
 Water Vole 3.6.175 Although no water voles were present within the area, to ensure no adverse effects occur
 to the habitats which could prevent this species re-colonising naturally, precautions would be undertaken to ensure that the aquatic and riparian habitats are protected from pollution incidences such as oil spills and increased sedimentation during construction. As this species would not be affected the magnitude of impact would be No Change, resulting in a Neutral significance of effect.
 Other Species Other Species 3.6.176 No other protected or notable species were known to be present on the site. Given the
 amount of survey work and consultation undertaken, should further monitoring identify additional species, then appropriate measures would be developed, in consultation with NE as necessary to deal with potential adverse effects.
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 Construction Phase : Summary of Impacts and Effects 3.6.177 Table 3.24 below summarises the impacts and effects for the various features described
 above resulting from the construction of the project and assesses the significance of effect after mitigation. The table also summarises the value of sensitivity of the features identified in Section 3.4 Baseline Conditions and the proposed mitigation.
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 Table 3.24 : Construction Phase : Summary of Impacts and Effects Receptor Description of
 Feature / Attribute Value (sensitivity) Distance from
 Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Cave’s Inn Pits SSSI
 Neutral marsh (primarily) and other habitats including calcareous grassland. Map Reference 2
 High 350m north None None No change Neutral
 Stanford Park SSSI
 Old Parkland Map Reference 3
 High 1050m north from gantry works. 1250m northeast from main construction works.
 None None No change Neutral
 Misterton Marshes SSSI
 Unimproved wetland. Map Reference 4
 High 3350m north from gantry works. 5050m north from main construction works.
 None None No change Neutral
 Ashlawn Cutting LNR (also known as and forms part of Great Central Walk Nature Reserve)
 Disused railway line. Map Reference 1
 Medium Adjacent to gantry works. 350m west of main construction works.
 None None No change Neutral
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Swift Valley LNR
 A mixture of pasture, small woods, hedgerows and landscaped wetlands bound by the River Swift to the west and a disused canal to the east.
 Medium 2150m southwest of gantry works. 3625m southwest of main construction works.
 None None No change Neutral
 Newbold Quarry Park LNR
 Waterbody at old quarry site. White-clawed crayfish population.
 Medium 3650m southwest from gantry works. 4900m southwest of main construction works.
 None None No change Neutral
 The local wildlife sites listed below may be directly or indirectly impacted by the works. Any other local wildlife sites not included here but referred to in Table 3.11 in the desk study results are considered to be sufficiently far away from the site not to be affected. Therefore, no mitigation is required, magnitude of impact would be No Change and Assessment Score would be Neutral. pLWS River Avon
 Map Reference 6
 Medium Within improvement works
 Bridleway crossing. Works to river banks. Potential pollution & sedimentation from construction run-off.
 Works to river banks for habitat creation and riparian habitats. Pollution prevention & sediment control measures
 Minor Beneficial Slight Beneficial
 pLWS (destroyed)
 Marsh Map Reference 7
 Low (Destroyed) Adjacent to improvement works
 None None No change Neutral
 pLWS River Avon Map Reference 9
 Medium Within improvement works
 Bridleway crossing. Works to river banks. Potential pollution & sedimentation from construction run-off.
 Works to river banks for habitat creation and riparian habitats. Pollution prevention & sediment control measures
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 pLWS River Avon Map Reference 12
 Medium 250m south Potential for pollution or sedimentation incidences of River Avon
 Pollution prevention & sediment control measures
 No change Neutral
 pLWS River Avon Map Reference 15
 Medium 300m south Potential for pollution incidences of River Avon
 Pollution prevention & sediment control measures
 No change Neutral
 pLWS River Avon Map Reference 17
 Medium 350m south Potential for pollution incidences of River Avon
 Pollution prevention & sediment control measures
 No change Neutral
 PWS Land to north of A14, east of River Avon Map Reference 5
 Medium Within improvement works
 Bridleway Creation. Bridleway crossing. Works to river banks. Temporary Haul Route. Potential pollution from construction run-off.
 Works to river banks for habitat creation and riparian habitats. Pollution prevention & sediment control measures
 Minor Beneficial Slight Beneficial
 PWS Land to south of A14, east of River Avon Map Reference 8
 Medium Adjacent to improvement works
 Bridleway Creation. Bridleway crossing. Works to river banks. Temporary Haul Route. Potential pollution from construction run-off.
 Works to river banks for habitat creation and riparian habitats. Pollution prevention & sediment control measures
 Minor Beneficial Slight Beneficial
 Habitat Arable fields Negligible Within improvement works
 Loss of Habitat None Negligible Adverse Neutral
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Habitat Amenity and Improved Grasslands
 Negligible Within improvement works
 Loss of Habitat None Negligible Adverse Neutral
 Habitat Semi-improved Grasslands (Neutral and/or Poor)
 Low Within improvement works including Catthorpe Viaduct replacement
 Loss of Habitat Translocation of selected orchids prior to construction of Catthorpe Viaduct. Creation of species rich grassland on low nutrient soils
 Minor Beneficial Slight Beneficial
 Habitat Important, Leicestershire LWS or Species-rich Hedgerows and Trees
 Medium Within improvement works
 Loss of Habitat Creation of new species rich hedgerows with standard trees
 Minor Beneficial Slight Beneficial
 Habitat Other Hedgerows with Trees
 Low Within improvement works
 Loss of Habitat Creation of new species rich hedgerows with standard trees
 Minor Beneficial Slight Beneficial
 Habitat Mature or Diverse Woodland
 Medium Adjacent to improvement works
 None None No change Neutral
 Habitat Other Woodland and Scrub
 Low Within improvement works
 Loss of Habitat Creation of new mixed woodland
 Minor Beneficial Slight Beneficial
 Habitat River Avon Medium Within improvement works
 Creation of Bridleway crossing points and habitat improvement works. Potential pollution & sedimentation from construction run-off
 Habitat improvement works and water quality protection
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Habitat Clay Coton – Yelvertoft Brook
 Low 50m south west None None No change Neutral
 Habitat Swinford Lodge Brook
 Low Within improvement works
 Loss of Habitat Potential pollution & sedimentation from construction run-off
 Re-alignment and re-profiling of brook and water quality protection
 Minor Beneficial Slight Beneficial
 Habitat Un-named brook flowing south from M6
 Low Within improvement works
 Loss of Habitat. Potential pollution & sedimentation from construction run-off
 Re-alignment and re-profiling of brook and water quality protection
 Minor Beneficial Slight Beneficial
 Habitat Ponds Low Adjacent to Gantry Works, 100m north of main construction works
 None 19 new wildlife ponds being created
 Minor Beneficial Slight Beneficial
 Habitat Ditches Low Within improvement works
 Loss of Habitat Creation of new ditches
 Minor Beneficial Neutral
 Species Scarce Arable Weed Communities
 Negligible Within improvement works
 Loss of Habitat None. Habitat would be recreated post-development.
 Negligible Adverse Neutral
 Species Breeding birds. Red and Amber Listed Birds; -Nesting and Foraging
 Medium Within improvement works
 Loss and disturbance of breeding territories.
 Ecologist to inspect nesting habitat before it is removed. Implementation of a nest box scheme. Creation of suitable nesting habitats.
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species Breeding birds. BAP and Other Birds (Non Red and Amber Birds); -Nesting and Foraging
 Low Within improvement works
 Loss and disturbance of breeding territories.
 Ecologist to inspect nesting habitat before it is removed. Implementation of a nest box scheme. Creation of suitable nesting habitats.
 Minor Beneficial Slight Beneficial
 Species GCN Medium Within improvement works
 Loss of terrestrial foraging habitat. Fragmentation of terrestrial habitat. Risk of harm to individuals.
 Exclusion and translocation from terrestrial habitat. Enough habitat is present to support the GCN during the construction phase off site. Creation of suitable amphibian habitats.
 Minor Beneficial Slight Beneficial
 Species Common Toad Medium Within improvement works
 Loss of terrestrial foraging habitat. Fragmentation of terrestrial habitat. Risk of harm to individuals.
 Creation of suitable amphibian habitats.
 Minor Beneficial Slight Beneficial
 Species Smooth Newt and Common Frog
 Low Within improvement works
 Loss of terrestrial foraging habitat. Fragmentation of terrestrial habitat. Risk of harm to individuals.
 Creation of suitable amphibian habitats.
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species Reptiles Medium Within improvement works
 Loss of terrestrial foraging habitat. Fragmentation of terrestrial habitat. Risk of harm to individuals.
 Protection from reckless killing/harm through translocation works to suitable habitat. Creation of suitable reptile habitats.
 Minor Beneficial Slight Beneficial
 Species White-clawed Crayfish
 N/A, Surveys indicate not present
 Suitable habitat within improvement works
 Loss of suitable habitat. Potential pollution & sedimentation from construction run-off
 Ensure suitable habitat created to allow future re-colonisation. Pollution prevention and sedimentation control measures
 No Change Neutral
 Species Invertebrates terrestrial
 Low Within improvement works
 Loss of terrestrial habitat. Risk of harm to individuals.
 Creation of a mosaic of habitats
 Minor Beneficial Slight Beneficial
 Species Invertebrates aquatic
 Low Within improvement works
 Alteration of aquatic habitat. Potential pollution & sedimentation from construction run-off. Risk of harm to individuals.
 Protection of aquatic environment from pollution & sedimentation incidents. Creation of a mosaic of habitats
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species A comb-footed spider (Achaearanea tepidariorum f. simulans)
 N/A, Surveys indicate not present
 N/A, Surveys indicate not present
 None None No change Neutral
 Species Carabus monilis, a ground beetle
 Medium Within improvement works
 Loss of terrestrial habitat. Risk of harm to individuals.
 Trapping and translocation, Habitat manipulation. Creation of a mosaic of suitable habitats
 Minor Beneficial Slight Beneficial
 Species Ischnomera cyanea a flower beetle
 Medium Within improvement works
 Loss of terrestrial habitat. Risk of harm to individuals.
 Translocation of dead wood from existing habitats to new areas. Creation of a mosaic of suitable habitats
 Minor Beneficial Slight Beneficial
 Species Badger
 Various Within improvement works
 Loss of foraging habitat and sett disturbance/ destruction. Risk of harm to individuals.
 Habitat creation would provide new foraging habitats. Sett closure under licence.
 Minor Adverse Slight Adverse
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species Bats High Within improvement works
 Loss/disturbance to roosts. Loss of connectivity and foraging grounds. Risk of harm to individuals.
 Bat roost creation. Timings and methods of works implemented to avoid disturbance. Connectivity maintained around the site to avoid severance of bat roosts.
 Minor Beneficial Slight Beneficial
 Species Brown Hare Medium Within improvement works
 Loss of terrestrial habitat. Risk of harm to individuals.
 Ensure no dependant leverets within construction area. Habitat Creation
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Improvement Works
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species Otter High Bridleway and River Avon Works Effecting Otter Habitat.
 Disturbance of Otter. Bridleway Construction and River Avon Works. Potential pollution & sedimentation from construction run-off
 Works to river banks for habitat creation and riparian habitats to provide cover to ensure otters are not disturbed from future bridleway use. Limit working periods to outside of peak otter activity periods to minimise otter disturbance. Pollution & sedimentation prevention measures
 Minor Beneficial Moderate Beneficial
 Species Water Vole N/A, Surveys indicate not present
 Suitable habitat within improvement works
 Loss of suitable habitat. Potential pollution from construction run-off
 Ensure suitable habitat created to allow future re-colonisation. Pollution & sedimentation prevention measures
 No Change Neutral
 Map reference numbers refer to the location of the site illustrated on Figure 3.7
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 Operational Phase Designated Sites 3.6.178 During the operational phase none of the terrestrial designated and non-designated sites
 would be affected, therefore the magnitude of impact is No Change, resulting in a Neutral significance of effect.
 3.6.179 The potential for contamination of watercourses with sediment, chemicals or
 hydrocarbons is dealt with in Chapter 9, Road Drainage and the Water Environment. Without mitigation this would pose a risk to the River Avon and its wildlife.
 3.6.180 As set out in Chapter 9, the proposed arrangement of treatment ponds and other pollution
 control measures, including penstocks and petrol interceptors, would provide the potential for water quality to improve within the received watercourses, when compared with the baseline situation where there is little treatment available for existing discharges. In ecological terms this is likely to result in a benefit.
 3.6.181 As the River Avon is of High value, increasing protection from pollution would benefit the
 designated sites which have been identified along its stretch, namely Map Reference Numbers 5, 6, 8, 9, 12, 15 and 17 (Figure 3.7). This would result in a magnitude of impact of Minor Beneficial and a Slight Beneficial significance of effect in ecological terms.
 Habitats 3.6.182 The previous section on the pre-construction and construction phases set out the impacts
 and effects resulting from construction and the loss of habitats for:-
 • arable • amenity and improved grasslands • calcareous grasslands • semi-improved grasslands (neutral and poor) • Important, Leicestershire LWS and species-rich hedgerows • other hedgerows • mature and diverse woodland • other woodland and scrub
 3.6.183 There would be no further impacts on these areas during the operational phase of the
 scheme, therefore, as set out in the summary Table 3.25 below, the magnitude of impact would be No Change and the significance of effect Neutral.
 3.6.184 For several of the habitats, semi-improved grasslands, Important, Leicestershire LWS and
 or species-rich hedgerows, other hedgerows and other woodland and scrub, the benefits were attributed to the creation of new habitats, which in many cases would be more diverse and extensive than those lost.
 3.6.185 It should be noted that the value of these new habitats, created by construction, would
 increase as they established during the operational phase of the scheme. As confirmed in the previous section, the datum for the assessment of the contribution made is 15 years after road opening.
 3.6.186 However, as these benefits have been attributed to the construction phase they are not
 repeated here to avoid double counting.
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 Watercourses and Ponds River Avon, Swinford Lodge Brook, Clay Coton - Yelvertoft Brook and un-named brook flowing south from M6 3.6.187 As set out under designated sites above, it is considered that benefits for these
 watercourses would result from the operation of pollution prevention measures, compared with the baseline situation, where there is little treatment available for existing discharges.
 3.6.188 For the River Avon, which is of Medium value, increased protection from pollution would
 result in a magnitude of impact of Minor Beneficial and a Slight Beneficial significance of effect. For the other watercourses of Low value the magnitude of impact would be Minor Beneficial, resulting in a Neutral significance of effect.
 Ditches 3.6.189 The ditches would run alongside the road networks in positions similar to which they are
 currently placed. Providing a pollution incident does not occur then these ditches would not be affected by the improvement works, therefore, the magnitude of impact is No Change, resulting in a Neutral significance of effect. There would be no increase in risk compared with the existing situation.
 Ponds (excluding drainage ponds) 3.6.190 Aside from the drainage ponds, which are designed to take operational run-off, it is not
 considered that new wildlife ponds, or existing field ponds would be at risk from pollution during the operation of the road. The magnitude of impact would be No Change, resulting in a Neutral significance of effect. As for other new habitats, new ponds would be expected to increase in value as they establish over time. The benefit has been included under the construction phase.
 Scarce Arable Weeds 3.6.191 During the operational phase no scarce arable weeds would be affected, therefore, the
 magnitude of impact is No Change, resulting in a Neutral significance of effect. Birds Breeding Birds 3.6.192 During the operational phase breeding birds would be affected by the light levels and
 noise from the road. Once the landscaping works and vegetation has become established, the affect from these would be minor. The roadside screening would provide a suitable buffer for the birds to avoid the lights and it would also reduce the noise which is already present. The predicted noise levels for the operational phase are not considered to be markedly different to the predicted noise levels for the ‘Do-nothing’ option. It is therefore anticipated that the birds would utilise the site in the same manner as the existing road layout. The predicted noise levels are further detailed in Chapter 6 Noise and Vibration. Lighting around the main junction would remain unchanged. New lighting would however be installed along the A14, extending approximately 450m east beyond the end of the M1-A14 Eastbound Link Merge, on both sides of the carriageway. Illumination of this currently unlit area is likely to adversely impact upon bird species within the area, however this impact is only considered to be minor. The buffer provided by the vegetation would continue to improve as the vegetation matures further throughout the operational phase.
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 3.6.193 The nest boxes utilised during the construction phase would continue to be used during the operational phase and would provide additional nesting features to the natural ones which would become available when the vegetation matures. The strategic placement of nest boxes in accordance with HA guidance94 (i.e. placing kestrel boxes so that the entrances point away from the roads) would reduce the potential for road traffic mortality. These nest boxes, in combination with the maturing vegetation, would have a beneficial impact.
 3.6.194 Taking into account the mitigation, the magnitude of impact for the operational phase
 would be Minor Beneficial, resulting in a Slight Beneficial significance of effect. Herpetofauna Amphibians 3.6.195 The nearest ponds to the LRN were ponds P6 and P11. Both were located within 10 m of
 the existing LRN, and this distance would remain unchanged in the operational phase of the improvement works. The nearest pond to the new LRN would be pond P56 (located c. 60 m north) however no amphibians were recorded within this ephemeral pond. The closest ponds with amphibians recorded to the new LRN are P1 and P11, which are located approximately 180 m - 200 m from the new LRN. The locations of the ponds are illustrated on Figure 3.8.
 3.6.196 As the improvement works would not create any new severance of habitats, the road traffic mortality during the operational phase, on commuting amphibians, would be minor. Amphibian species have been observed foraging and commuting along the local roads and adjacent habitats within the vicinity of the improvement works. The greatest concentration of amphibians recorded was within the north-western quadrant. The predicted traffic levels on the new proposed LRN associated with the operational phase of the improvement project (up to 3000 in the design year) are significantly lower in comparison to the predicted traffic levels for the Do Nothing Option (up to 5200 in the design year), where the LRN will remain unchanged, especially within the north-western quadrant. The proposals would therefore result in a beneficial effect by reducing the potential of a negative impact occurring (potential increase in road mortality if the new junction is not constructed). Volume 1 of this ES describes traffic issues in more detail.
 3.6.197 It is anticipated that the edges of the LRN (where appropriate) would go straight into soft
 habitats, eliminating the need for gully pots and kerb stones. Where essential gulley pots would be offset by 150mm from the kerb to allow amphibians to navigate past the gully pots without getting trapped by them. This would reduce the risk of a negative impact occurring to amphibians, when compared to using standard kerb stones with flush gully pots, which can trap and kill individuals. This would result in No Change from the current conditions, as there are currently no kerbs along the LRN.
 3.6.198 Inappropriate management of the soft landscape could negatively affect amphibians. To
 avoid this an amphibian friendly habitat management plan would be implemented, as detailed within the construction mitigation. As set out under construction this would result in benefits for amphibians in combination to the new habitats provided including wildlife ponds designed to be attractive to amphibians.
 3.6.199 Due to the implementation of pollution prevention measures, as discussed above, it is not
 anticipated that watercourses or ponds used by amphibians would be adversely affected during the operational phase. The risk of GCN colonising the drainage ponds and subsequently becoming affected by pollution incidences is low as the drainage ponds are
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 over 500 m from known GCN breeding ponds or have barriers to dispersal (i.e. main roads) restricting the connectivity between GCN breeding ponds and the drainage ponds.
 3.6.200 The habitat creation benefits arising from the design and management of measures for
 amphibians have already been counted under construction and are not repeated here to avoid double counting. For operational impacts, due to the reduced risk of a negative impact occurring, the magnitude of impact is considered to be Minor Beneficial, resulting in a Slight Beneficial effect.
 Reptile 3.6.201 Reptiles are known to frequently use the same routes. As the improvement works would
 not create any new severance of habitats, the road traffic mortality on any established reptile routes would be negligible. As the reptiles have been observed basking on the main road embankments, within the vicinity of the improvement works, it is not anticipated that the new road layout would significantly increase the road mortality rate for this species.
 3.6.202 As detailed under construction, new habitats, including ponds, would have a benefit for
 reptiles. Although these habitats would develop during the operational phase, their benefit has already been attributed to construction.
 3.6.203 As operation of the road is not considered to create any further impacts, the magnitude is
 assessed as No Change, with a Neutral significance of effect. Invertebrates White-clawed Crayfish 3.6.204 This species would not be affected during the operational phase. The magnitude of impact
 would be No Change, resulting in a Neutral significance of effect. Terrestrial Invertebrates 3.6.205 The operational impact for terrestrial invertebrates is through road mortality. This impact
 occurs naturally though the usage of the current road layout. Although the new road layout would result in an increased speed along the new junction compared to the existing dumbbell roundabout and as such a very minor loss of terrestrial invertebrates would occur. This additional minor loss of individuals will not affect the integrity of the species compositions of terrestrial invertebrates.
 3.6.206 No further significant operational impacts have been identified for the terrestrial
 invertebrates, therefore, the magnitude of impact is Negligible Adverse, resulting in a Neutral significance of effect.
 Aquatic Invertebrates 3.6.207 As previously set out under ponds and watercourses, it is not considered that ponds,
 except those intended to receive run-off, would be adversely affected by the operation of the road. Watercourses on the other hand are expected to derive a benefit from the operation of pollution controls. Taking this into account, the magnitude of impact would be Minor Beneficial, resulting in a Slight Beneficial significance of effect.
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 Notable species 3.6.208 The invertebrates of conservation concern would not be further affected during the
 operational phase. The magnitude of impact would be No Change, resulting in a Neutral significance of effect. As the comb-footed spider was not present within the improvement works area, this species would not be affected.
 Mammals Badger 3.6.209 The operational phase mitigation for badgers is detailed in the separate Confidential
 Badger Report, as an addendum to this chapter. 3.6.210 The creation of woodland, shrub, species-rich grassland and ponds accessible to
 badgers, would provide new high-quality foraging habitats, which would provide benefits and help mitigate against the areas lost.
 3.6.211 Within the overall context, given that the integrity of the territory and population would not
 be compromised during the operational period, the overall impact is considered to be Negligible Beneficial, leading to a Neutral effect.
 Bats 3.6.212 Currently there is no road lighting on the A14 in close proximity to the River Avon. The
 improvement works would result in lighting extending along the A14, east of the bridge, over the River Avon. The new lighting could restrict bats from commuting along these habitats and over the A14. The potential impact has been dealt with within the construction section, and is not repeated here, to avoid double counting.
 3.6.213 To avoid double counting of impacts, bat mortality due to collision with live traffic has been
 detailed within the construction section and is not repeated here. As this species is not being affected during operational phase (once the vegetation has become established), the magnitude of impact in the long term would be No Change, resulting in a Neutral significance of effect.
 Brown Hare 3.6.214 This species would not be affected during the operational phase. It is therefore considered
 that the magnitude of impact is No Change, resulting in a Neutral significance of effect. Otter 3.6.215 During the operational phase otters could be affected by disturbance from users of the
 bridleway, until they become habituated to the activity. To provide refuge locations to minimise any disturbance, suitable cover has been created, or improved, along the River Avon. Proposals include widening of the channel to provide additional areas for emergent vegetation to grow, fencing and screening to minimise disturbance and restrict access into the locations previously used as an otter holt and the provision of a new woodland copse to provide cover. These are fully described above under the construction mitigation where they would minimise the impacts of constructing the bridleway and its crossings. The measures would be managed directly under the contract during the construction period and for a five year aftercare period following construction, including an otter monitoring regime agreed with NE and the EA. The areas would then be handed back to the
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 landowners. After this time the otters should have become habituated to the users of the bridleway. They are already partially habituated to human activity and dogs by the local land managers who walk through the woods with their dogs. There are also good signs of regular otter usage of those sections of river below the A14 and the M1 where there is an existing bridleway adjacent to the river.
 3.6.216 The otters are also at risk of collision with vehicles using the A14 at the River Avon
 crossing. To minimise this risk an otter ledge would be provided above flood level below the bridge on the abutment opposite the existing bridleway. Exclusion fencing would also be provided on either side of the bridge crossing to discourage animals from crossing the road. This would reduce the risk of otter mortality compared with the existing road.
 3.6.217 Currently there is no road lighting on the A14 in close proximity to the River Avon. The
 improvement works would result in lighting extending along the A14 approximately 450m east beyond the end of the M1-A14 Eastbound Link Merge, on both sides of the carriageway. This lighting would therefore extend east of the River Avon bridge. The installation of lighting on the A14 bridge over the River Avon could disturb otters from using the area and adjacent habitats. The bridge is currently not subject to any illumination. To reduce the illumination on the otter habitats, the adjacent vegetation would be strategically planted to provide a baffle, which would increase in value as the vegetation grows. During the interim period the lights would be angled away from the river (including its adjacent habitats) and shields and baffles would be used to reduce light spillage. Once the vegetation has matured to provide cover for the otters and an additional baffle for the lights combined with the artificial light baffles / shields, the lighting should not disturb otters. The M1 River Avon Viaduct over the River Avon is already lit. This viaduct is higher then the A14 Bridge and has a significant amount of established vegetation already present, which the otters readily use.
 3.6.218 Watercourses are expected to derive a benefit from the operation of pollution controls.
 This would be to the benefit of otters. 3.6.219 Otters are of High value. With the above mitigation the magnitude of impact would be
 Minor Beneficial, resulting in a Moderate Beneficial significance of effect and would therefore not be contravening the HA BAP16.
 Water Vole 3.6.220 This species would not be affected during the operational phase. The magnitude of impact
 would be No Change, resulting in a Neutral significance of effect. Other Species 3.6.221 No other protected or notable species were recorded on site. Should any be subsequently
 found, or the status of species already present alters, then appropriate measures would be developed, in consultation with NE as necessary to deal with potential adverse affects.
 Summary of Impacts and Effects 3.6.222 Table 3.25 below summarises the impacts and effects for the various features described
 above, resulting from the operation of the junction.
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 Implications for Planning Polices 3.6.223 The planning policy background is set out in Section 3.3. An assessment of the impacts of
 the scheme on the objectives of these policies is set out below. Regional Policy 3.6.224 CC1 from the West Midlands Regional Spatial Strategy promotes the enhancement and
 extension of natural habitats, so that the opportunities for species migration are not precluded and biodiversity can adapt to climate change. This policy also requires all new development to protect, conserve, manage and enhance environmental and natural, built and historic assets.
 3.6.225 Policy QE7 ‘Protecting, managing and enhancing the Region’s Biodiversity and Nature
 Conservation Resources’ from the West Midlands Regional Spatial Strategy states that all the plans and programmes of local authorities and other relevant agencies should encourage the maintenance and enhancement of the Region’s wider biodiversity resources, include policies and proposals which would enable the West Midlands to achieve its minimum share of the UK BAP (200712) targets and to take a common approach to biodiversity and nature conservation issues, which cross local planning authority and Regional boundaries.
 3.6.226 The proposed development would mitigate impacts on habitats and species by protection
 during construction and creation of replacement, and where possible, enhanced habitats. Connectivity has been a key consideration for the proposals to ensure limits are not placed upon species. Consideration has also been given to developing proposals that would limit impact on and/or contribute towards BAP targets at all levels. It is therefore considered that there is a Neutral / Beneficial impact on the objectives of the West Midlands Regional policies.
 3.6.227 Policy 26 from the East Midlands Regional Plan seeks to ensure that sustainable
 development should ensure the protection, appropriate management and enhancement of the Region’s natural and cultural heritage. Policy 28 seeks to ensure that the delivery, protection and enhancement of the Environmental Infrastructure across the Region.
 3.6.228 Policy 29 from the East Midlands Regional Plan aims to increase the level of biodiversity
 across the Region by creating, protecting and enhancing semi-natural green spaces in urban areas, features of landscape which act as corridors and ‘stepping stones’ , essential for the migration and dispersal of wildlife. Ensure that development does not resulting a net loss of BAP habitats and species. Policy 30 from the East Midlands Regional Plan highlights the need to deliver a significant increase in woodland cover in the East Midlands.
 3.6.229 Mitigation measures have been identified including the protection of the existing
 environmental resource with particular reference to protected habitats and species, enhancement where possible of existing habitats and the creation of new habitats including woodland, shrub, species-rich grassland and ponds. Although there would be some habitat loss, the proposed development would have a Neutral impact on East Midlands Regional policy objectives.
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 Local Policy Daventry District Council 3.6.230 Spatial Objective 8 of the Joint Core Strategy for West Northamptonshire Issues and
 Options (2007) document aims to ensure that development is sensitive to its environment as it states that development should be locally distinctive and of a high quality design, using sustainable construction methods. The proposals have been developed to minimise impact on the environment and where possible enhance existing nature conservation value. The construction of the project would be controlled by a CEMP incorporating sustainable targets which would be monitored and measured. The appearance of the development is outside the remit of the ecology topic. It is therefore considered that the proposal would have a Neutral impact on this policy
 Harborough District Council 3.6.231 Policy RM10 ‘Maintenance and Protection of Habitats – Ecological and Geological
 Diversity’ from the Harborough Local Plan (2001) requires development to maintain or improve the ecological diversity of the district.
 3.6.232 Potential Strategy ST8 from the Harborough Core Spatial Strategy – Towards a Final
 Draft October 2009 seeks to conserve, enhance and promote the biological and geological interest in the area encouraging the maintenance of wildlife corridors and stepping stones at the local level that contribute to the Strategic Green Infrastructure Network across sub-region and neighbouring boundaries.
 3.6.233 It is considered that the proposals for the mitigation of ecological impact for the project
 would have a Neutral impact on these policies as any adverse impacts would be minimised.
 Rugby Borough Council 3.6.234 Policy E6 Biodiversity from the Rugby Local Plan (2006) seeks to safeguard, maintain and
 enhance features of ecological and geological importance, in particular priority habitats and species of conservation concern.
 3.6.235 Spatial Objective 11 from the Rugby Borough Proposed Submission Core Strategy, July
 2009 seeks to ensure that development protects and enhances the natural environment and maintaining and strengthening its local distinctiveness and to create a network of high quality, liveable bio-diverse spaces.
 3.6.236 Policy 5 ‘Green Infrastructure’ from the North Northamptonshire Core Strategy states that
 a net gain in green infrastructure would be sought through the protection and enhancement of assets and the creation of new multi-functional areas of green space that promote biodiversity and the enhancement of local landscape.
 3.6.237 Policy 13 ‘General Sustainable Development Principles’ highlights the need to conserve
 and enhance the landscape character, historic landscape designated built environmental assets and their settings, and biodiversity of the environment.
 3.6.238 It is considered that the proposals in mitigation of ecological impacts for the project
 support the Rugby Local Plan and North Northamptonshire Core Strategy policies. In the long term the proposed mitigation measures could result in beneficial impacts. In the short term, as existing habitats are disturbed and divided, the impact of the project is
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 considered to have a less beneficial impact. The overall impact is therefore considered to be Neutral.
 Summary of Implications for Planning Policies 3.6.239 It is not considered that the M1 Junction 19 Improvement would negatively impact on
 Regional or Local Policy principles and objectives, and would, in the long term, support policy. However, as the project would initially result in the loss of established habitat, the overall impact on policy is considered to be Neutral.
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 Table 3.25 : Operational Phase : Summary of Impacts and Effects Receptor Description of
 Feature / Attribute Value (sensitivity) Distance from
 Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Cave’s Inn Pits SSSI
 Neutral marsh (primarily) and other habitats including calcareous grassland. Map Reference 2
 High 350m north None None No change Neutral
 Stanford Park SSSI
 Old Parkland Map Reference 3
 High 1050m north from gantry works. 1250m northeast from main construction works.
 None None No change Neutral
 Misterton Marshes SSSI
 Unimproved wetland. Map Reference 4
 High 3350m north from gantry works. 5050m north from main construction works.
 None None No change Neutral
 Ashlawn Cutting LNR (also known as and forms part of Great Central Walk Nature Reserve)
 Disused railway line. Map Reference 1
 Medium Adjacent to gantry works. 350m west of main construction works.
 None None No change Neutral
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Swift Valley LNR
 A mixture of pasture, small woods, hedgerows and landscaped wetlands bound by the River Swift to the west and a disused canal to the east.
 Medium 2150m southwest of gantry works. 3625m southwest of main construction works.
 None None No change Neutral
 Newbold Quarry Park LNR
 Waterbody at old quarry site. White-clawed crayfish population.
 Medium 3650m southwest from gantry works. 4900m southwest of main construction works.
 None None No change Neutral
 The local wildlife sites listed below may be directly or indirectly impacted by the works. Any other local wildlife sites not included here but referred to in Table 3.11 in the desk study results are considered to be sufficiently far away from the site not to be affected. Therefore, no mitigation is required, magnitude of impact would be No Change and Assessment Score would be Neutral. SINC River Avon Map
 Reference 6 Medium Within
 improvement works Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 SINC (destroyed)
 Marsh Map Reference 7
 Low (Destroyed) Adjacent to improvement works
 None None No change Neutral
 pLWS River Avon Map Reference 9
 Medium Within improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 pLWS River Avon Map Reference 12
 Medium 250m south Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 pLWS River Avon Map Reference 15
 Medium 300m south Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 pLWS River Avon Map Reference 17
 Medium 350m south Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 PWS Land to north of A14, east of River Avon Map Reference 5
 Medium Within improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 PWS Land to south of A14, east of River Avon Map Reference 8
 Medium Adjacent to improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 Habitat Arable fields Negligible Within improvement works
 None None No change Neutral
 Habitat Amenity and Improved Grasslands
 Negligible Within improvement works
 None None No change Neutral
 Habitat Semi-improved Grasslands (Neutral and/or Poor)
 Low Within improvement works
 None None No change Neutral
 Habitat Important, Leicestershire LWS or Species-rich Hedgerows and Trees
 Medium Within improvement works
 None None No change Neutral
 Habitat Other Hedgerows with Trees
 Low Within improvement works
 None None No change Neutral
 Habitat Mature or Diverse Woodland
 Medium Adjacent to improvement works
 None None No change Neutral
 Habitat Other Woodland and Scrub
 Low Within improvement works
 None None No change Neutral
 Habitat River Avon Medium Within improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Slight Beneficial
 Habitat Clay Coton – Yelvertoft Brook
 Low 50m south west Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Neutral
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Habitat Swinford Lodge Brook
 Low Within improvement works
 Potential for pollution incidences of River Avon
 Pollution prevention measures
 Minor Beneficial Neutral
 Habitat Un-named brook flowing south from M6
 Low Within improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Neutral
 Habitat Ponds Low Adjacent to improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 No Change Neutral
 Habitat Ditches Low Within improvement works
 Potential for pollution of River Avon
 Pollution prevention measures
 Minor Beneficial Neutral
 Species Scarce Arable Weed Communities
 Negligible Adjacent to improvement works
 None None No change Neutral
 Species Breeding birds. Red and Amber Listed Birds; -Nesting and Foraging
 Medium Within improvement works
 Road mortality, disturbance from traffic noise and lighting
 Strategic placement of nest boxes. Landscaping designed to minimise noise and lighting disturbance.
 Minor Beneficial Slight Beneficial
 Species Breeding birds. BAP and Other Birds (Non Red and Amber Birds); -Nesting and Foraging
 Low Within improvement works
 Road mortality, disturbance from traffic noise and lighting
 Strategic placement of nest boxes. Landscaping designed to minimise noise and lighting disturbance.
 Minor Beneficial Slight Beneficial
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species GCN Medium Within improvement works
 Gully pot mortality. Pollution incidents. Unsuitable habitat management
 Offset gully pots. Amphibian friendly habitat management plan. Pollution prevention measures.
 Minor Beneficial
 Slight Beneficial
 Species Common Toad Medium Within improvement works
 Gully pot mortality. Pollution incidents. Unsuitable habitat management
 Offset gully pots. Amphibian friendly habitat management plan. Pollution prevention measures.
 Minor Beneficial
 Slight Beneficial
 Species Smooth Newt and Common Frog
 Low Within improvement works
 Gully pot mortality. Pollution incidents. Unsuitable habitat management
 Offset gully pots. Amphibian friendly habitat management plan. Pollution prevention measures.
 Minor Beneficial
 Slight Beneficial
 Species Reptiles Medium Within improvement works
 Continued potential of road mortality. Potential negative effects from unsuitable habitat management
 Habitats created would be established and managed in a ‘reptile friendly’ manner.
 No change Neutral
 Species White-clawed Crayfish
 N/A, Surveys indicate not present
 Suitable habitat within improvement works
 None None No change Neutral
 Species Invertebrates terrestrial
 Low Within improvement works
 Road mortality None Negligible adverse Neutral
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 Receptor Description of Feature / Attribute
 Value (sensitivity) Distance from Nearest Improvement Works
 Potential Impact from Operational Phase.
 Mitigation/ Compensation
 Magnitude of Impact
 Significance of Effect
 Species Invertebrates aquatic
 Low Within improvement works
 None None Minor Beneficial
 Slight Beneficial
 Species A comb-footed spider (Achaearanea tepidariorum f. simulans)
 N/A, Surveys indicate not present
 N/A, Surveys indicate not present
 None None No change Neutral
 Species Carabus monilis, a ground beetle
 Medium Within improvement works
 None None No change Neutral
 Species Ischnomera cyanea a flower beetle
 Medium Within improvement works
 None None No change Neutral
 Species Badger
 Various Within improvement works
 Road Mortality Badger protection fencing
 Negligible Beneficial
 Neutral
 Species Bats High Within improvement works
 None None No change Neutral
 Species Brown Hare Medium Within improvement works
 None None No change Neutral
 Species Otter High Within improvement works
 Road mortality. Disturbance. Potential pollution of River Avon
 Riparian habitat works to provide cover and screens from disturbance. Otter protection fencing and otter ledge to minimise road mortality potential. Pollution prevention measures.
 Minor Beneficial Moderate Beneficial
 Species Water Vole N/A, Surveys indicate not present
 Suitable habitat within improvement works
 None None No change Neutral
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 3.7 SIGNIFICANCE OF EFFECTS 3.7.1 Table 3.26 summarises the significance of effects of the construction and operational
 phase on the nature conservation sites, habitats and species within the area of the improvement works.
 Table 3.26 : Summary of the Significance of Effects During the Construction and Operational Phase Area Description of
 Feature / Attribute
 Distance from Nearest Improvement Works
 Significance of Effect during Construction Phase
 Significance of Effect during Operational Phase
 Cave’s Inn Pits SSSI
 Neutral marsh (primarily) and other habitats including calcareous grassland. Map Reference 2
 350m north Neutral Neutral
 Stanford Park SSSI
 Old Parkland Map Reference 3
 1050m north from gantry works. 1250m northeast from main construction works.
 Neutral Neutral
 Misterton Marshes SSSI
 Unimproved wetland. Map Reference 4
 3350m north from gantry works. 5050m north from main construction works.
 Neutral Neutral
 Ashlawn Cutting LNR (also known as and forms part of Great Central Walk Nature Reserve)
 Disused railway line. Map Reference 1
 Adjacent to gantry works. 350m west of main construction works
 Neutral Neutral
 Swift Valley LNR A mixture of pasture, small woods, hedgerows and landscaped wetlands bound by the River Swift to the west and a disused canal to the east.
 2150m southwest of gantry works. 3625m southwest of main construction works.
 Neutral Neutral
 Newbold Quarry Park LNR
 Waterbody at old quarry site. White-clawed crayfish population.
 3650m southwest from gantry works. 4900m southwest of main construction works.
 Neutral Neutral

Page 188
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 180
 Area Description of Feature / Attribute
 Distance from Nearest Improvement Works
 Significance of Effect during Construction Phase
 Significance of Effect during Operational Phase
 pLWS River Avon Map Reference 6
 Within improvement works
 Slight Beneficial Slight Beneficial
 pLWS (destroyed)
 Marsh Map Reference 7
 Adjacent to improvement works
 Neutral Neutral
 pLWS River Avon Map Reference 9
 Within improvement works
 Neutral Slight Beneficial
 pLWS River Avon Map Reference 12
 250m south Neutral Slight Beneficial
 pLWS River Avon Map Reference 15
 300m south Neutral Slight Beneficial
 pLWS River Avon Map Reference 17
 350m south Neutral Slight Beneficial
 PWS Land to north of A14, east of River Avon Map Reference 5
 Within improvement works
 Slight Beneficial Slight Beneficial
 PWS Land to south of A14, east of River Avon Map Reference 8
 Adjacent to improvement works
 Slight Beneficial Slight Beneficial
 Habitat Arable fields Within improvement works
 Neutral Neutral
 Habitat Amenity and Improved Grasslands
 Within improvement works
 Neutral Neutral
 Habitat Semi-improved Grasslands (Neutral and/or Poor)
 Within improvement works including Catthorpe Viaduct replacement
 Slight Beneficial
 Neutral
 Habitat Important, Leicestershire LWS or Species-rich Hedgerows and Trees
 Within improvement works
 Slight Beneficial Neutral
 Habitat Other Hedgerows with Trees
 Within improvement works
 Slight Beneficial Neutral
 Habitat Mature or Diverse Woodland
 Adjacent to improvement works
 Neutral
 Neutral
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 Area Description of Feature / Attribute
 Distance from Nearest Improvement Works
 Significance of Effect during Construction Phase
 Significance of Effect during Operational Phase
 Habitat Other Woodland and Scrub
 Within improvement works
 Slight Beneficial Neutral
 Habitat River Avon Within improvement works
 Slight Beneficial Slight Beneficial
 Habitat Clay Coton – Yelvertoft Brook
 50m south west Neutral Neutral
 Habitat Swinford Lodge Brook
 Within improvement works
 Slight Beneficial Neutral
 Habitat Un-named brook flowing south from M6
 Within improvement works
 Slight Beneficial Neutral
 Habitat Ponds Adjacent to Gantry Works, 100m north of main construction works
 Slight Beneficial Neutral
 Habitat Ditches Within improvement works
 Neutral Neutral
 Species Scarce Arable weeds
 Within improvement works
 Neutral Neutral
 Species Breeding birds. Red and Amber Listed Birds; -Nesting and Foraging
 Within improvement works
 Slight Beneficial Slight Beneficial
 Species Breeding birds. BAP and Other Birds (Non Red and Amber Birds); -Nesting and Foraging
 Within improvement works
 Slight Beneficial Slight Beneficial
 Species GCN Within improvement works
 Slight Beneficial Slight Beneficial
 Species Common Toad Within improvement works
 Slight Beneficial Slight Beneficial
 Species Smooth Newt and Common Frog
 Within improvement works
 Slight Beneficial Slight Beneficial
 Species Reptiles Within improvement works
 Slight Beneficial Neutral
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 Area Description of Feature / Attribute
 Distance from Nearest Improvement Works
 Significance of Effect during Construction Phase
 Significance of Effect during Operational Phase
 Species White-clawed Crayfish
 Suitable habitat within improvement works
 Neutral Neutral
 Species Invertebrates terrestrial
 Within improvement works
 Slight Beneficial Neutral
 Species Invertebrates aquatic
 Within improvement works
 Slight Beneficial
 Slight Beneficial
 Species A comb-footed spider (Achaearanea tepidariorum f. simulans)
 N/A, Surveys indicate not present
 Neutral Neutral
 Species Carabus monilis, a ground beetle
 Within improvement works
 Slight Beneficial Neutral
 Species Ischnomera cyanea a flower beetle
 Within improvement works
 Slight Beneficial Neutral
 Species Badger Within improvement works
 Slight Adverse Neutral
 Species Bats Within improvement works
 Slight Beneficial Neutral
 Species Brown Hare Within improvement works
 Slight Beneficial Neutral
 Species Otter Bridleway and River Avon Works Effecting Otter Habitat.
 Moderate Beneficial
 Moderate Beneficial
 Species Water Vole Suitable habitat within improvement works
 Neutral Neutral
 3.7.2 In overall terms, taking into account the mitigation measures described, most effects,
 during the construction phase on designated habitats, other habitats and species affected by the improvement works, are Neutral or Slight Beneficial. The only adverse effect anticipated is for badgers.
 3.7.3 It is considered that the overall significance of effect for the project at construction would
 be Slight Beneficial. 3.7.4 At the operational stage it is not anticipated that there would be any further adverse
 effects and the overall significance would remain Slight Beneficial.
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 3.8 INDICATION OF ANY DIFFICULTIES ENCOUNTERED General 3.8.1 All of the protected species surveyed for are mobile and could colonise the area to be
 affected at any point in the future. Protected and notable species would therefore have to be monitored prior to improvement works commencing to ensure that the status of the species has not altered and appropriate protection measures undertaken if the status has altered.
 3.8.2 All of the 2009 surveys were undertaken at suitable times of year and during suitable
 weather conditions for the species being surveyed. Phase 1 Habitat Survey 3.8.3 It was not possible to access some of the land within Area 4. The habitat types could be
 assessed from the adjacent areas, however, it was not possible to obtain full species lists for these habitats.
 Amphibians 3.8.4 During the 2009 survey period, Ponds 5, 9, 13-15, 17, 20, 22, 47, 56, 57, 58 and Ditches
 1-5 and 7, did not contain enough water during some, or all, of the survey visits and therefore, bottle traps could not always be used. Those ponds where certain methods could not be used i.e. bottle traps in shallow or dry pools, are detailed in Section 3.2 in Tables 3.7, 3.11, 3.13-3.19, 3.22, 3.24, 3.34, and 3.43-3.49.
 Pond 8 3.8.5 Limited access was available along the northern bank of the pond due to the presence of
 motorway fencing. Increased bottle trapping effort was made along the banks that were accessible. No GCN were recorded within the pond. It was not anticipated that a GCN population is present within Pond 8 due to the heavily shaded nature of the pond and limited emergent vegetation within it. In addition, the closest ponds to Pond 8 (Ponds 19 and 20) are negative for GCN (Pond 20 was dry throughout the survey period).
 Pond 44 3.8.6 No access was available along the north, east and west banks of this pond due to the
 steep nature of the banks and dense scrub covering them. Increased trapping effort was made along the southern bank. Common toads and smooth newts were recorded within this pond. No GCN were recorded within this pond, but it was possible that a population was within areas that could not be accessed. The HSI score41 for this pond rates as ‘excellent suitability’, with a score of 0.87. In addition, a male GCN was recorded utilising existing refugia within 100m of this pond at National Grid Reference SP 539 795 (during a separate reptile survey), which was within the foraging range of GCN. As such, it was anticipated that GCN use this pond.
 3.8.7 All other ponds and ditches were successfully surveyed within the optimal time period,
 with sufficient effort undertaken to establish presence/absence and population.
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 3.8.8 All survey techniques (bottle trapping, torching, egg search and refugia search) were undertaken on each survey visit at all ponds and ditches where it was safe and achievable to do so.
 Reptiles 3.8.9 During the survey period, the site boundaries were extended and an additional area
 required surveying for the presence of reptiles. It was not possible to undertake the necessary five inspection visits within the April – May peak surveying season. To overcome this, the survey effort was increased and a total of ten survey visits were undertaken (all of which were carried out under suitable conditions for the detection of reptiles) on these additional refugia in accordance with DMRB guidelines42. Therefore, it was considered that sufficient surveys have been undertaken in these areas, outside of the peak survey season, to determine presence/absence of reptiles within these areas.
 White-clawed Crayfish 3.8.10 The central channel in sections of the River Avon was deep in places and only refuges
 within the margins could be inspected during the daytime survey. 3.8.11 Sufficient effort was undertaken to establish presence/absence of white-clawed crayfish in
 all other sections. Badger 3.8.12 Details of difficulties encountered during the badger survey can be found within the
 Confidential Badger Report. Otter 3.8.13 It should be noted that access was not granted to all of the land during this current survey,
 including some private gardens. However, as indicated on Figure 3.13, these areas were over 500m from the edges of the Preferred Route. Access was available to all areas within the 500m limit, which ensures that baseline data was adequate and that the environmental impact could be properly assessed. Sufficient access to the more peripheral areas within 2km was possible, in order to complement the data closer to the scheme.
 3.8.14 It should be noted that sections of the banks along the River Avon (northeast and
 southwest quadrants) were dominated by thick swards of tall ruderal vegetation and scrub, reaching over 2m in height, making access to all areas, and visibility of the bank, difficult.
 Other Surveys 3.8.15 No difficulties were encountered in the remaining surveys undertaken.
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 3.9 SUMMARY Habitats 3.9.1 The greatest disturbance is to verges, embankments and roadside planting and plant
 communities where the vegetation comprises common and widespread species. The common and widespread species are of low value and sensitivity, predominantly due to their common nature and the potential to recreate these areas not being limited. These areas can be readily replaced with new compensatory planting. The proposal is illustrated on the Environmental Master Plan (Figure B) and includes substantial areas of replacement woodland planting, using native species from local provenance sources and species-rich grassland on low nutrient soils. Where vegetation would be lost, the emphasis should be on connecting new planting with existing habitat, which extends beyond the road corridor. This could re-establish some degree of habitat connectivity over time.
 3.9.2 The design seeks to retain existing hedgerows wherever possible. Impacts due to
 hedgerow and woodland removal could be reduced over time by appropriate new planting, resulting in a beneficial effect. The alignments of the LRN have been designed to avoid the main mature trees and field ponds in the improved grass fields north of the M6 and Shawell Lane.
 3.9.3 During the construction phase appropriate measures set out in a CEMP would be taken to
 ensure that the River Avon and its tributaries and all connecting drainage ditches are not polluted by run-off from improvement works or works compounds.
 3.9.4 In summary, for the habitats, the improvement works would result in both the temporary
 and permanent loss of multiple habitats. However, the mitigation for the improvement, with higher quality habitats being replanted, would have an overall magnitude of impact of Minor Beneficial, with a Slight Beneficial significance of effect.
 3.9.5 During the operational phase the habitats would not be negatively affected. Pollution
 incidents could affect the habitats immediately adjacent to the road and watercourses downstream of the site. However, taking into account the proposed pollution prevention measures, these habitats would not be affected and benefits are anticipated for watercourses, when compared with the existing situation. Given the short distance that salt spray is deposited from the road, it is anticipated that this type of pollution would not have a negative impact upon the habitats which surround the site.
 3.9.6 The proposed habitat mitigation plans would contribute to the HA BAP with regards to
 boundary, grassland, woodland and water features. The habitat mitigation proposals would also contribute to the Leicestershire BAP for broadleaved woodland and eutrophic standing water.
 3.9.7 With regards to the consultees, where specific requests were received to undertake
 surveys for certain individuals (i.e. common toads and scarce arable weeds) or for certain mitigation features (i.e. the provision of an otter ledge and the re-profiled banks of the River Avon to be sloped and not stepped), their comments have been addressed and these have been undertaken. The mitigation provided has also met the consultees general requests to:-
 • provide net biodiversity gain • provide new habitats tailored to meet local BAP target
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 • use a local seed initiative to secure local provenance stock • secure long term management • enhance the corridor of the River Avon • provide green infrastructure, or improved connectivity between habitats
 3.9.8 In summary for the habitats, the operational phase would have an overall magnitude of
 impact of No Change, and a significance of effect of Neutral. Species 3.9.9 The surveys identified several protected and notable species being present across the
 site. 3.9.10 These include, but were not limited to GCN, bats, badger, otter, reptiles and Nationally
 Scarce invertebrates including Ischnomera cyanea (a flower beetle). 3.9.11 The impacts range from the loss of outlier badger setts and foraging habitat, to loss of
 terrestrial habitat for GCN and reptiles and disturbance of otters from users of a new bridleway along the River Avon.
 3.9.12 Although the habitats of these species would be temporarily or permanently lost and
 disturbed during the construction phase, the creation of higher quality habitats with habitat features designed for these species, combined with species protection measures such as GCN/reptile/otter protection fencing and screening would have an overall Beneficial effect. Protection measures where necessary carried out under a development licence from NE would be included in the CEMP to protect them during the construction phase.
 3.9.13 In summary, for the species, the improvement works would result in some disturbance
 and habitat loss of protected and notable species. However, the mitigation for the improvement works with species protection measure being undertaken and higher quality habitats being provided would have an overall magnitude of impact of Minor Beneficial, with a significance of effect of Slight Beneficial.
 3.9.14 During the operational phase the potential for negative impacts upon species is low. The
 majority of these impacts have been addressed within the construction phase and to avoid double counting of impacts, they have been not been included within this section. Potential effects predominantly include pollution incidents, which could affect a variety of habitats and species, and disturbance to species, such as otter from new lighting from the A14. However, given the mitigation measures, including appropriate pollution prevention measures being installed and the design of lighting to minimise light spillage, there would be an overall Beneficial effect.
 3.9.15 Where species and habitats could have been affected by the improvement works, the
 mitigation measures would have an overall magnitude of impact being Minor Beneficial, with the significance of effect being Slight Beneficial. However, the majority of species and habitats would not be subjected to any additional affects during the operational phase.
 3.9.16 In overall terms, taking into account the mitigation measures described, most effects
 during the construction phase on designated habitats, other habitats and species affected by the improvement works are Neutral or Slight Beneficial. The only adverse effect anticipated is for badgers.
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 3.9.17 It is considered that the overall significance of effect for the project at construction would be Slight Beneficial.
 3.9.18 At the operational stage it is not anticipated that there would be any further adverse
 effects and the overall significance would remain Slight Beneficial.

Page 196
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 188
 Page Not Used

Page 197
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 189
 3.10 REFERENCES 1. Design Manual for Roads and Bridges (DMRB) Volume 11 Environmental Assessment. 2. Design Manual for Roads and Bridges (DMRB) Volume 10 Environmental Design and
 Management. 3. Design Manual for Roads and Bridges (DMRB) Volume 11 Environmental Assessment
 Section 3, Part 4 Ecology and Nature Conservation. 4. Institute of Ecology and Environmental Management (IEEM) 2006 Guidelines for
 Ecological Impact Assessment in the United Kingdom. 5. Design Manual for Roads and Bridges (DMRB) Volume 11 Section 2 Part 5 Assessment
 and Management of Environmental Effects, Chapter 2: Significance Criteria. 6. Institute of Ecology and Environmental Management Guidance on Survey Methodology. 7. Institute of Environmental Assessment (IEA) (1995) Guidelines for Baseline Ecological
 Assessment. 8. Planning Policy Statement 9 (PPS9). 9. Planning Policy Guidance 9 (PPG9) 10. MAGIC (2009) Multi Agency Geographic Information for the Countryside. Available:
 http://www.magic.gov.uk/ 11. NBN Gateway (2009) National Biodiversity Network’s Gateway. Available:
 http://data.nbn.org.uk/ 12. UK BAP (2007) UK Biodiversity Action Plan. Available: http://www.ukbap.org.uk/ 13. Leicestershire BAP (2005) Leicester, Leicestershire and Rutland Biodiversity Action Plan.
 Available: http://www.lrwt.org.uk/bap.asp 14. Northamptonshire BAP (2008) Northamptonshire Biodiversity Action Plan. Available:
 http://www.northamptonshirebiodiversity.org/default.asp?PageID=17&n=View+the+BAP 15. Warwickshire BAP (2001) Warwickshire, Coventry and Solihull Biodiversity Action Plan
 http://www.warwickshire.gov.uk/biodiversity 16. HA BAP (2002) Highways Agency Biodiversity Action Plan. Available:
 http://www.highways.gov.uk/aboutus/1149.aspx 17. Highways Agency Stage 3 Ecological Assessments, M1 Junction 19 Catthorpe
 Interchange Improvement Ecological Survey, Loughborough Ecologists, January 2004. 18. M1 Junction 19 Catthorpe Interchange Improvement including Local Road Re-alignment
 Option 1, Further Ecological Surveys, Loughborough Ecologists, October 2004. 19. M1 Junction 19 Catthorpe Interchange Improvement, Additional Ecological Surveys,
 Loughborough Ecologists, July 2005. 20. M1 Junction 19 Bat Roost Survey, Middlemarch Environmental Ltd Report Number RT-
 MME-2818. August 2005 21. M1 Junction 19 Badger Survey, Derek A Whitcher Ltd, October 2005. 22. M1 Junction 19 Reptile Survey, Middlemarch Environmental Ltd Report Number RT-
 MME-3795. July 2006. 23. M1 Junction 19 GCN Survey, Middlemarch Environmental Ltd Report Number RT-MME-
 3794. July 2006. 24. M1 Junction 19 Bat Roost Survey, Middlemarch Environmental Ltd Report Number RT-
 MME-4667, November 2006. 25. M1 Junction 19 GCN Survey, Middlemarch Environmental Ltd Report Number RT-MME-
 5299-GCN. July 2007. 26. M1 Junction 19 Otter Survey Update, Middlemarch Environmental Ltd Report Number
 RT-MME-5299-Otter, August 2007. 27. M1 Junction 19 Otter Survey Update, Middlemarch Environmental Ltd Report Number
 RT-MME-5299-Otter 2, February 2008. 28. M1 Junction 19 Confidential Badger Survey Update 2007, Middlemarch Environmental
 Ltd Report Number RT-MME-5299-Badger. 29. M1 Junction 19 Improvements: Confidential Badger Comparative Assessment
 (Middlemarch Environmental Ltd) October 2007.

Page 198
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 190
 30. JNCC, Handbook for Phase 1 Habitat Survey: A technique for environmental audit (reprint). Joint Nature Conservation Committee, Peterborough. 1993
 31. IEA, Guidelines for Baseline Ecological Assessment, Institute of Environmental Assessment. E&FN Spon, An Imprint of Chapman and Hall. London, 1995.
 32. Rodwell, J. S. (ed) British Plant Communities Volumes 1 – 5. Cambridge University Press, Cambridge. 1991 et. seq.
 33. Malloch, A.J.C. MATCH Version 2. Unit of Vegetation Science, University of Lancaster, 1999.
 34. CEH, Modular Analysis of Vegetation Information System (MAVIS). Centre for Ecology and Hydrology, 2000.
 35. Hedgerow Regulations 1997. Available: http://www.opsi.gov.uk/si/si1997/19971160.htm 36. www.old-maps.co.uk. Landmark Information Group, 2007. Available: http://www.old-
 maps.co.uk/ 37. P. Wilson & M. King .Arable Plants – A Field Guide. English Nature and WILDGuides,
 2003. 38. Guidelines for the Selection of Local Wildlife Sites in Leicester, Leicestershire and
 Rutland. Leicestershire County Council, 2008. 39. Gilbert. G., Gibbons, D. W. & Evans, J. Bird Monitoring Methods: a manual of techniques
 for key UK species. RSPB. 1998 40. English Nature, Great Crested Newt Mitigation Guidelines, English Nature, Peterborough,
 2001. 41. Oldham R.S., Keeble J., Swan M.J.S. & Jeffcote M. Evaluating the suitability of habitat for
 the great crested newt (Triturus cristatus). Herpetelogical Journal, Vol. 10 pp.143-155, 2000.
 42. Design Manual for Roads and Bridges (DMRB) Volume 10 Environmental Design and Management. Section 4 The Good Roads Guide – Nature Conservation. Part 7 HA116/05 Nature Conservation Advice in Relation to Reptiles and Roads.
 43. Blomberg, S. and R. Shine. Reptiles. Pp. 218-226 In Practical Census Techniques for Animal Populations. Sutherland, W. (Ed.). Cambridge University Press, Cambridge, 1996.
 44. Peay, S. Monitoring the White Clawed Crayfish. Conserving Natura 2000 Rivers Monitoring Series 1. Natural England, Peterborough, 2003.
 45. Peay, S. Guidance on Works Affecting White-Clawed Crayfish. Report to English Nature and the Environment Agency, 2000.
 46. Webb, J.R. & Lott, D.A.. The development of ISIS: a habitat-based invertebrate assemblage classification system for assessing conservation interest in England. Journal of Insect Conservation 10: 179-188. 2006.
 47. Drake, C.M., Lott, D.A., Alexander K.N.A. & Webb, J. 2007. Surveying terrestrial and freshwater invertebrates for conservation evaluation. Natural England Research, 2007.
 48. PSYM (Predictive System for Multimetrics) Pond Conservation and Environment Agency 49. Palmer, M., Drake, M. & Stewart, N. A manual for the survey and evaluation of the aquatic
 plant and invertebrate assemblages of ditches. Version 2. Buglife – The Invertebrate Conservation Trust, Peterborough. 2007.
 50. BMWP (Biological Monitoring Working Party) 51. Armitage, P. D., Moss D., Wright, J. F., Furse, M. T. The performance of a new biological
 water quality scores system based on macroinvertebrates over a wide range of unpolluted running-water sites. In: Water Resources, 17: 333-347. 1983.
 52. Hyman, P.S. & Parsons, M.S. A review of the scarce and threatened Coleoptera of Great Britain, Part 1. Research and Survey in Nature Conservation, No.3. JNCC, Peterborough. 1992.
 53. Hyman, P.S. & Parsons, M.S. A review of the scarce and threatened Coleoptera of Great Britain, Part 2. Research and Survey in Nature Conservation, No.12. JNCC, Peterborough. 1994.
 54. Falk, S. A review of the scarce and threatened bees, wasps and ants of Great Britain. Research and Survey in Nature Conservation, No.35. JNCC, Peterborough. 1991a.

Page 199
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 191
 55. Falk, S. A review of the scarce and threatened flies of Great Britain. Research and Survey in Nature Conservation, No.39. JNCC, Peterborough 1991b.
 56. Kirby, P. A review of the scarce and threatened Hemiptera of Great Britain. Research and Survey in Nature Conservation, No.2. JNCC, Peterborough. 1992
 57. Harvey, P.R., Nellist, D.R. & Telfer, M. Provisional atlas of British Spiders (Arachnida, Araneae) Volume 1 and 2. Huntingdon: Biological Records Centre, 2002.
 58. Part 9 HA 81/99 The Good Roads Guide Nature Conservation Advice in Relation to Otters; Design Manual for Roads and Bridges Volume 10 Environmental Design Section 1 The Good Roads Guide – New Roads 1999
 59. Strachan, R. and Moorhouse, T. Water vole conservation handbook, Second Edition. English Nature, The Environment Agency and the Wildlife Conservation Research Unit, Oxford. 2006
 60. Transport Analysis Guidance, Department for Transport 2003. 61. The Convention on the Conservation of European Wildlife and Natural Habitats 1979
 (Bern Convention) 62. The Convention on Biological Diversity 1993 63. The Wildlife & Countryside Act 1981, as amended. 64. EEC Council Directive 92/43/EEC (The Habitats Directive) 65. The Conservation (Natural Habitats. &c.) Regulations 1994, as amended. 66. EC Directive 79/409/EEC (Birds Directive) 67. Countryside and Rights of Way Act 2000 68. The Natural Environment and Rural Communities Act 2006 69. Bonn Convention on the Conservation of Migratory Species of Wild Animals 70. Convention on the International Trade in Endangered Species of Wild Fauna and Flora
 (CITES) 1979 as amended. 71. European Communities Council Directive on the Conservation of Wild Birds 72. European Communities Council Directive on the Conservation of Natural Habitats and
 Wild Flora and Fauna 73. Protection of Badgers Act 1992 74. Checklist of Protected British Species Second Edition, C. J. Betts (2002), Christopher
 Betts Environmental Biology, Worcester. 75. English Nature. Reptiles: guidelines for developers. English Nature, Peterborough, 2004. 76. IUCN Red Data List Available: www.iucnredlist.org 77. Shirt, D.B. (ed.) 1987. British Red Data Books: 2. Insects. Nature Conservancy Council. 78. Badgers and Development: A Guide To Best Practice and Licensing. Interim Guidance
 Document. Natural England, 2007. 79. Protection of Badgers Act 1992 (as amended): Guidance on “current use” of a badger
 sett, Natural England, 2009. 80. English Nature, Badgers and Development, 2002 81. Protection of Badgers Act 1992 (as amended): Interpretation1 of ‘Disturbance’ in relation
 to badgers occupying a sett, Natural England, 2009 82. Planning Policy Statement 9 (PPS9) Biodiversity and Geological Conservation August
 2005 83. West Midlands Regional Spatial Strategy, 2008 84. East Midlands Regional Plan, 2009 85. Warwickshire County Council Biodiversity Strategy “Working for Warwickshire’s Wildlife” 86. Biodiversity Challenge: An Action Plan for Leicester, Leicestershire and Rutland 2002 87. Daventry District Council Local Plan 1997 88. The Harborough District Local Plan 89. Rugby Borough Council Local Plan 2006 90. North Northamptonshire Core Strategy, 2008 91. Lott, D. An Inventory of Key Species in Leicestershire and Rutland Leicestershire
 Museums, Arts and Records, 1997.

Page 200
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 192
 92. Brown AF, Noble DG, Musgrove AJ, Hearn R, Aebischer NJ, Gibbons DW, Evans A and Gregory RD (2009) Birds of Conservation Concern 3: the population status of birds in the United Kingdom, Channel Islands and the Isle of Man. British Birds 102 pp296–341. 2009.
 93. Environment Agency, Pollution Prevention Guidelines. Available: http://www.netregs.gov.uk/netregs/links/107968.aspx
 94. Hill, D. Highways and Birds. Ecoscope Applied Ecologists for Highways Agency. St Ives, Cambridgeshire. 2001.
 95. Gent, A. H. & Gibson, S. D., eds. Herpetofauna workers’ manual. Peterborough, Joint Nature Conservation Committee. 1998.
 96. Catthorpe Viaduct Replacement : Environmental Assessment. Highways Agency. January 2010
 97. M1 Junction 19 Improvement : Environmental Impact Assessment. Scoping Report. Highways Agency. March 2009.
 98. M1 Junction 19 Improvement : Comparative Environmental Assessment. Chapter 4 Ecology and Nature Conservation. January 2008.
 99. The Highways Act : 1980 100. Highways Agency Environmental Information System EnvIS IAN 84/07. Highways Agency
 2007. 101. M1 Junction 19 Improvement : Outline Construction Environmental Management Plan.
 Highways Agency. August 2009. 102. M1 Junction 19 Improvements: Extended Phase 1 Habitat Survey Report (Middlemarch
 Environmental Ltd) 2009. 103. M1 Junction 19 Improvements: National Vegetation Classification and Hedgerow Survey
 Report (Middlemarch Environmental Ltd) 2009. 104. M1 Junction 19 Improvements: Scarce Arable Weed Survey Report (Middlemarch
 Environmental Ltd) 2009. 105. M1 Junction 19 Improvements: Breeding Bird Survey Report (Middlemarch Environmental
 Ltd) 2009. 106. M1 Junction 19 Improvements: Amphibian Survey Report (Middlemarch Environmental
 Ltd) 2009. 107. M1 Junction 19 Improvements: Reptile Survey Report (Middlemarch Environmental Ltd)
 2009. 108. M1 Junction 19 Improvements: White-clawed Crayfish Survey Report (Middlemarch
 Environmental Ltd) 2009. 109. M1 Junction 19 Improvements: Invertebrate Survey Report (Middlemarch Environmental
 Ltd) 2009. 110. M1 Junction 19 Improvements: Bat Survey Report (Middlemarch Environmental Ltd)
 2009. 111. M1 Junction 19 Improvements: Brown Hare Survey Report (Middlemarch Environmental
 Ltd) 2009. 112. M1 Junction 19 Improvements: Otter Survey Report (Middlemarch Environmental Ltd)
 2009. 113. M1 Junction 19 Improvements: Water Vole Survey Report (Middlemarch Environmental
 Ltd) 2009. 114. M. Jeeves. Leicestershire & Rutland Rare Plant Register, Leicester. Leicestershire and
 Rutland Wildlife Trust, 2007 115. The Vascular Plant Red Data List for Great Britain (2006) Cheffings C. & Farrell, L
 (Editors) and A tool for assessing the current conservation status of vascular plants on SSSIs in England: May 2006, ENRR 690 (Leach & Rushbridge).
 116. Stewart, A., Pearman, D.A. & Preston, C.D. (Editors) Scarce plants in Britain. JNCC. 1994.
 117. Froglife Advice Sheet 10. Reptile Survey – An introduction to planning, conducting and interpreting surveys for snake and lizard conservation. Froglife, Halesworth. 1999.

Page 201
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 193
 118. HA (2008): Highways Agency Interim Advice Note 116/08. Nature Conservation Advice in Relation to Bats.
 119. Bat Conservation Trust (2007). Bat Surveys Good Practice Guidelines. Bat Conservation Trust, London.
 120. English Nature (2004). Bat Mitigation Guidelines. English Nature, Peterborough. 121. Russ, J. (1999). The Bats of Britain and Ireland – Echolocation Calls, Sound Analysis,
 and Species Identification. 122. Bat Conservation Trust (2003): The National Bat Monitoring Program – Noctule, Serotine
 and Pipistrelle 45/55 KHz field survey. 123. English Nature (2004) English Nature Research Reports Number 576 An assessment of
 the efficiency of capture techniques and the value of different habitats for the great crested newt Triturus cristatus. Cresswell, W and Whitworth, R. English Nature, Peterborough.

Page 202
                        

M1 JUNCTION 19 IMPROVEMENT ENVIRONMENTAL STATEMENT VOLUME 2 CHAPTER 3 – ECOLOGY AND NATURE CONSERVATION
 B0531000_ID_63 EIA Vol 2 Chap 3 Final Rev 2.doc Page 194
 Page Not Used


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            EXHIBIT 2.48 TMF FILLING PLAN...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            EIA pt.2 - PSS

                                            
                                                
                                                    Category: 
                                                    Business
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Josephson Junction - Anis Research...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Testes e Desempenho EIA/TIA 568 --B -...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            EIA Jiyeh part 2

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Exposición EIA Parte 2

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            M1 Junction 39-42 Managed Motorway - Clean Air in London ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            2. EIA Field C-en

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            EIA Defensa Ribereña 2

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            $$ 5 - . 1 ) $ · ... PN junction, Junction Theory, VI...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Entérate EIA edición N. 2

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Eia Lecture 2-Introduction

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















