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[bookmark: _Toc369528046][bookmark: _Toc20381132]Executive summary
Jacobs UK Ltd. (Jacobs) was commissioned by Highways England to undertake ecological surveys as part of the M27 Southampton Junctions scheme (hereafter referred to as the proposed ‘Scheme’). The aim of the proposed Scheme is to reduce congestion and improve safety around the M27 junction 8 and A27 Windhover Roundabout. 
This report presents the findings of a desk-based assessment and ecological field surveys undertaken between April 2018 and September 2019. This report also includes a section which details how biodiversity compliance will be adhered to be during construction and operation of the proposed Scheme.
Ecological field surveys conducted by Jacobs comprised:
a badger Meles meles survey;
a bat tree assessment survey and bat foraging and commuting habitat assessment;
bat emergence/re-entry surveys of trees;
a bat tree endoscope inspection;
bat transect surveys;
static bat detector surveys;
a dormouse Muscardinus avellanarius survey;
a breeding birds survey;
a reptile habitat assessment;
a great crested newt Triturus cristatus (GCN) survey; and
a non-native invasive plant species survey.
The surveys did not record any evidence of GCN or dormice and these species are considered to be absent within the Zone of Influence. The badger survey did not record any evidence of this species; however, a single badger latrine was incidentally recorded during a subsequent site visit. The bat tree assessment survey recorded several trees with suitability for roosting bats and the habitats present are considered to provide Low suitability for foraging and commuting bats. Bat emergence/re-entry surveys and activity surveys did not record the presence of any bat roosts but recorded foraging and commuting brown long-eared bat Plecotus auritus, common pipistrelle Pipistrellus pipistrellus, myotis Myotis sp., noctule Nyctalus noctula, serotine Eptesicus serotinus and soprano pipistrelle Pipistrellus pygmaeus within the Zone of Influence. The breeding bird survey recorded an assemblage of 33 species, with 32 assessed as likely to be breeding within or adjacent to habitats found in the proposed Scheme extents. Habitats within the Zone of Influence were also assessed as having suitability to support reptiles including scrub edges and rough grassland. Stands of Himalayan balsam Impatiens glandulifera, Japanese knotweed Fallopia japonica, rhododendron Rhododendron ponticum and wall cotoneaster Cotoneaster horizontalis were recorded within the Zone of Influence.  
The biodiversity compliance section of this report details how the proposed Scheme will be undertaken in compliance with the following legislation:
Conservation of Habitats and Species Regulations 2017;
Wildlife and Countryside Act 1981 (as amended);
Protection of Badgers Act 1992; and
Natural Environment and Rural Communities (NERC) Act 2006.
The compliance section also describes how impacts to habitats will be mitigated and makes recommendations for habitat enhancements in line with the requirements of the National Planning Policy Framework (NPPF).
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[bookmark: _Toc369528047][bookmark: _Toc20381133]Introduction
Jacobs UK Ltd. (Jacobs) was commissioned by Highways England to undertake ecological surveys as part of the M27 Southampton Junctions scheme (hereafter referred to as the proposed ‘Scheme’). The aim of the proposed Scheme is to reduce congestion and improve safety around M27 junction 8 and A27 Windhover Roundabout. It seeks to do this by local widening and signalisation of all approach arms to both junctions. By improving M27 junction 8 and A27 Windhover Roundabout, the proposed Scheme aims to encourage city centre bound traffic from the east of Southampton to use the shorter sign-posted routes via M27 junction 8/A3024. This in turn will improve traffic flow and reliability on the M27 between junctions 8 and 5.
Works to M27 junction 8 (and by extension to A27 Windhover Roundabout) are classed as improvement works under Part V of the Highways Act 1980. Environmental Impact Assessment Screening Determination has been undertaken for the proposed Scheme. This determined that it is unlikely that there would be significant effects on the environment from either construction or operation of the proposed Scheme, and therefore that a statutory EIA would not be required. The proposed Scheme is therefore considered permitted development under the Town and Country Planning (General Permitted Development) (England) Order 2015 Schedule 2 Part 9A. 
This report supports the PCF Stage 3 Environmental Assessment Report and sets out:
the findings of a desk-based assessment and ecological field surveys undertaken between April 2018 and September 2019; and
a review of the biodiversity compliance required for the proposed Scheme which will be utilised as a guide to working practice on site to ensure that offences relating to ecological receptors will be avoided.
[bookmark: _Toc532987071][bookmark: _Toc532987219][bookmark: _Toc532987367][bookmark: _Toc532987509][bookmark: _Toc531765485][bookmark: _Toc20381134]Proposed Scheme
The proposed Scheme is situated in the county of Hampshire, within the local planning authority area of Eastleigh. The city of Southampton is located north-west of the proposed Scheme, and the village of Bursledon is located to the south of Windhover Roundabout. The M27 runs approximately north-west to south-east through the study area. The M27 connects key urban centres in the South East, including Southampton, Eastleigh, Fareham and Portsmouth. 
Land use in the immediate area of the proposed Scheme comprises pasture (generally located to the north and east of Windhover Roundabout). Various light industrial and commercial uses lie within 500m of the proposed Scheme footprint to the south and south-west, including, but not limited to a pub/restaurant, automotive repair, car/caravan dealerships, two new housing developments and a supermarket. There are residential areas located to the south of the proposed Scheme in Bursledon, and to the north in Hightown.
[bookmark: _Toc531765486][bookmark: _Toc20381135][bookmark: _Hlk532383714]Zone of Influence
The Zone of Influence for the proposed Scheme is the area over which ecological features may be subject to effects from the proposed Scheme and associated activities (Chartered Institute of Ecology and Environmental Management (CIEEM), 2018). Works as part of the proposed Scheme will largely be located within the kerb line or immediately adjacent to the carriageway, and therefore effects to ecological receptors will be limited to habitats and species present within the immediate surrounds of the existing carriageways. For the purposes of this assessment, the Zone of Influence is considered to comprise all habitats within the proposed Scheme boundary and within 50m of this boundary.
[bookmark: _Toc531765487][bookmark: _Toc20381136]Previous surveys
A Preliminary Ecological Appraisal (PEA) was undertaken by WSP in August 2016 (WSP, 2016). This comprised an Extended Phase 1 habitat survey which identified broad habitat types and identified where habitats had the potential to support protected or notable species as well as identifying records of protected and notable species through a desk study.
The PEA identified the potential for the following ecological receptors to be present within the Zone of Influence:
badger Meles meles;
bats;
birds;
dormouse Muscardinus avellanarius;
great crested newt Triturus cristatus (GCN); and
reptiles.
[bookmark: _Toc531765488][bookmark: _Toc20381137]Aims
The aims of this report are to:
Establish the ecology baseline within the Zone of Influence by:
carrying out a desk study to update the ecology baseline including designated sites and protected and notable species; and
completing survey work to identify where protected or notable species are present or are likely to be present within the Zone of Influence.
Review the biodiversity compliance (see section 1.5), including:
assessing where relevant legislation and policy may be contravened by the proposed Scheme; and
indicating where measures will be required to avoid contravening relevant legislation.
[bookmark: _Toc531765489][bookmark: _Toc20381138]Biodiversity compliance
The biodiversity compliance section of this report was informed using the following methodology:
identifying species groups present within the proposed Scheme boundary which are regulated by legislation;
identifying those activities that could result in contravention of the legislation;
identifying the proposed approach that will be required to avoid contravening the legislation including descriptions of any mitigation measures required prior to, or during, the construction phase of the proposed Scheme; and
identifying any enhancements that may be made in line with relevant policy.
[bookmark: _Toc531765490][bookmark: _Toc20381139]Methods
[bookmark: _Toc531765491][bookmark: _Toc20381140]Desk study
The following sources were used for the desk-based assessment:
records of internationally and nationally designated sites of nature conservation within 2km of the proposed Scheme requested from Hampshire Biodiversity Information Centre (HBIC) on 17/09/2018;
records of non-statutory and locally designated sites of nature conservation and records of protected and notable species within 1km of the proposed Scheme requested from HBIC on 17/09/2018;
[bookmark: _Hlk14879753]records of notable habitats and species and records of European protected species licences within 1km of the proposed Scheme from Multi-Agency Geographic Information for the Countryside (MAGIC) (Department for Environment, Food and Rural Affairs (Defra), 2018); and
Google Earth imagery (2018).
[bookmark: _Toc20381141][bookmark: _Toc531765492]Field surveys
Badger survey
The badger survey was carried out in accordance with the methodology described in Harris et al.’s Surveying Badgers (1989). The survey area comprised all habitats with suitability to support badger sett building and commuting and foraging within the Zone of Influence. This included semi-natural mixed woodland, scrub and improved grassland. 
The survey area was searched systematically for field signs, with attention paid to areas where the vegetation and/or topography offered suitable sites for badger sett building (for example, sloping banks and areas with dense ground cover such as hedgerows, scrub, and woodland).
Typical signs of badger presence include setts, footprints, dung pits/latrines, snuffle holes, distinctive pathways through vegetation, scratch marks, guard-hairs and “push-throughs” (where a badger passes under a fence and pushes up the wire and/or creates a smooth dip underneath it). A sett can usually be identified by the presence of a large hole (wider than it is high) that maintains its width for at least a metre into the tunnel, a significant spoil heap directly outside and/or piles of discarded bedding.  
[bookmark: _Toc531765493]Bat tree assessment
The bat tree assessment methodology followed approved guidelines for surveys of this type (Collins, 2016). Surveyors undertook a ground-based assessment of all trees within the Zone of Influence, looking for potential roosting features (PRF’s) using binoculars and high-powered torches. Examples of PRF’s include rot holes, woodpecker holes, cracks, fissures, wounds, broken limbs, loose bark, thick stemmed ivy Hedera helix or any other feature which a bat may use to take shelter. The location, age and species of trees which were identified as having suitability for roosting bats were recorded along with descriptions of the PRF’s present. These trees were then categorised as having ‘Low’, ‘Moderate’ or ‘High’ suitability for bats using professional judgement. All other trees were considered to provide ‘Negligible’ suitability and were not recorded further. The descriptions of these suitability classes are given in table 1, taken from Collins (2016).



[bookmark: _Ref529790510] Table 1: Guidelines for assessing potential suitability of trees for bats (from Collins, 2016)
	Suitability
	Description

	Negligible
	A tree with negligible features likely to be used by roosting bats.

	Low
	A tree of sufficient size and age to contain PRF’s but with none seen from the ground or features seen with only very limited roosting potential.

	Moderate
	A tree with one or more potential roost sites that could be used by bats due to their size, shelter, protection, conditions and surrounding habitat but unlikely to support a roost of high conservation status (i.e. a maternity or hibernation roost).

	High
	A tree with one or more potential roost sites that are obviously suitable for use by larger number of bats on a more regular basis and potentially for longer periods of time due to their size, shelter, protection, conditions and surrounding habitat.


[bookmark: _Toc531765494]Bat commuting and foraging habitat assessment
An assessment of the suitability of the habitats present within the Zone of Influence to support commuting and foraging bats was undertaken. Habitats were categorised as having ‘Negligible’, ‘Low’, ‘Moderate’ or ‘High’ suitability for foraging and commuting bats using professional judgement. Descriptions of these suitability classes are given in table 2, taken from Collins (2016).
[bookmark: _Ref530491243]Table 2: Guidelines for assessing potential suitability of habitats for commuting/foraging bats (from Collins, 2016)
	[bookmark: _Hlk531075096]Suitability
	Description

	Negligible
	Negligible habitat features on site likely to be used by commuting and foraging bats.

	Low
	Habitat that could be used by small numbers of commuting bats such as a gappy hedgerow or unvegetated stream, but isolated, i.e. not very well connected to the surrounding landscape by other habitats.

	Moderate
	Continuous habitat connected to the wider landscape that could be used by bats for commuting such as lines of trees and scrub or linked back gardens. Habitat that is connected to the wider landscape that could be used by bats for foraging such as trees, scrub, grassland or water.

	High
	Continuous, high-quality habitat that is well connected to the wider landscape that is likely to be used regularly by commuting bats such as river valleys, stream, hedgerows, lines of trees and woodland edge. High-quality habitat that is well connected to the wider landscape that is likely to be used regularly by foraging bats such as broadleaved woodland, tree-line watercourses and grazed parkland. The site is also close to and connected to known roosts.


[bookmark: _Toc532987083][bookmark: _Toc532987231][bookmark: _Toc532987379][bookmark: _Toc532987521][bookmark: _Toc531765496]Bat emergence/re-entry surveys of trees
Trees which have the potential to be affected by the proposed Scheme and were assessed as having ‘Moderate’ or ‘High’ suitability for roosting bats were subject to further survey (emergence/return surveys) in line with guidance (Collins, 2016). Trees assessed as having ‘Moderate’ suitability were surveyed twice and those with ‘High’ suitability were surveyed three times. Surveys were undertaken during the active period for bats (May to September inclusive) with at least two weeks between each survey. Evening emergence surveys began 15 minutes before sunset and continued for two hours after sunset. Dawn re-entry surveys began two hours before sunrise and finished 15 minutes after sunrise. Surveyors observed previously recorded PRF’s and recorded any bat activity at either dusk or dawn, with particular focus on any bats entering or exiting PRF’s. iPads equipped with Echo Meter Touch 2 Pro bat detectors were used to record bat calls and accurately identify any bat species heard or observed. Data was analysed using Kaleidoscope software (version 5.1.9) to assist with identification of recordings following the surveys. 
Bat transect surveys
Bat transect surveys were undertaken by experienced surveyors along a pre-determined route in order to record and observe bat activity within the Zone of Influence in line with guidance (Collins, 2016). The transect was approximately 1,800m in length and was divided into two sections, one covering approximately 1,500m and one covering approximately 300m in order to avoid crossing the M27 junction 8 on foot. 
The survey covered areas of suitable bat foraging and commuting habitats including woodland, rows of trees and scrub. Surveyors walked the transect at a steady pace starting at sunset until 2 hours after sunset. The starting point of each survey were changed to ensure that different areas were surveyed at different times of the night over the course of the surveys.
Bat activity was continuously observed and recorded along the transect using an iPad with an Echo Meter Touch 2 Pro bat detector. Surveyors recorded all bats whether observed visually or aurally, as well as species type, behaviour, flight height and direction. Surveyors also regularly stopped at seven pre-determined stopping points, recording bat activity for five minutes before moving on. Data was analysed using Kaleidoscope software to assist with identification of recordings following the surveys. One survey was undertaken each season of the active period for bats (one visit each in May, June and September) in line with guidance.
Static bat detector surveys
Five Anabat express static bat detectors were deployed at pre-identified locations around the proposed Scheme and were remotely triggered to record bat echolocation calls. The detectors were installed in areas which are likely to be affected by the proposed Scheme within habitats suitable for bat commuting and foraging including semi-natural broadleaved woodland, rows of trees and scrub. Bat detectors were deployed for a minimum of five consecutive nights in May, June and September before being collected and the data analysed using Analook software (version 4.4a) to identify the bat species present and record the number of passes for each species. For the purposes of the analysis a bat ‘pass’ is defined as a single, uninterrupted sequence of echolocation calls lasting a maximum of 10 seconds.
Tree endoscope inspection
A ground-based inspection of a single tree (T18) identified during tree assessment surveys as having ‘Moderate’ bat roost potential was undertaken using an endoscope and high-powered torch to determine the presence or absence of roosting bats and further clarify the suitability of the tree for roosting. 
Dormouse habitat suitability assessment
An assessment of the suitability of habitats within the Zone of Influence to support dormice was undertaken using professional judgement. Areas of habitat within the Zone of Influence were assigned suitability descriptions as shown in table 3, taken from the Dormouse Conservation Handbook (Bright et al., 2006).
[bookmark: _Ref531075429]Table 3: Descriptions of suitability of habitats for dormouse (from Bright et al., 2006)
	Suitability
	Description

	Low potential 
	Habitat that offers one or two components of the requirements for dormouse such as providing habitat connections for dispersal e.g. defunct hedgerows, arable crops or domestic gardens.

	Sub-optimal
	Habitat that provides most but not all the requirements for dormouse e.g. plantation woodland or species poor/heavily managed hedgerows. 

	Optimal
	Habitat that provides a range of food sources, summer nesting and hibernation sites i.e. habitats which can support dormouse all year round e.g. diverse deciduous woodland with a good understorey, intact species rich hedgerows or dense scrub. 


[bookmark: _Toc532987085][bookmark: _Toc532987233][bookmark: _Toc532987381][bookmark: _Toc532987523][bookmark: _Toc532987086][bookmark: _Toc532987234][bookmark: _Toc532987382][bookmark: _Toc532987524][bookmark: _Toc531765497]Dormouse nest tube survey
The dormouse nest tube survey was undertaken in line with best practice survey guidance and involved the installation of dormouse nest tubes in areas of suitable habitat (Bright et al., 2006). Dormouse nest tubes consist of plastic tubes with a wooden insert which are attached to branches of scrub and trees using either plastic cable ties or wire at approximately 1.5m above ground level. They function as artificial shelters for resting dormice during the day and facilitate easy checking for the presence of dormice by surveyors. Survey visits involved careful visual inspection of nest tubes. If evidence of any small mammal (such as nests, movement, and droppings) was observed, the nest tube was taken down and opened within a large plastic bag. 
This method prevents any animals present from escaping, allowing closer examination and identification. It also ensures that all animals found can be placed back into the nest following inspection, thus minimising disturbance. Any small mammal nests or individuals of mammal species other than dormouse which were encountered were removed from the boxes, unless a litter was present. No birds or bird nest materials were removed if observed.
Each month of the dormouse survey season is assigned a value which indicates the probability of finding dormice present in nest tubes. Table 4 shows the Index of Probability for each month, taken from Bright et al. (2006). 
[bookmark: _Ref528323194]Table 4: Index of probability by month
	Month
	Index of probability (50 nest tubes per survey area)
	Index of probability (100 nest tubes per survey are)

	April
	1
	2

	May
	4
	8

	June
	2
	4

	July
	2
	4

	August
	5
	10

	September
	7
	14

	October
	2
	4

	November
	2
	4


This score was devised to indicate how thorough the survey effort is and to give confidence in the results obtained. A minimum total score of 20 (the Index of Probability) is required at the end of the dormouse survey to ensure sufficient confidence in the survey results. 
[bookmark: _Toc531765498]Breeding birds survey
Breeding bird surveys were completed within and adjacent to the Zone of Influence following best practice guidance survey methodology adapted from the Common Bird Census (CBC) method (Marchant, 1983) and BTO’s Breeding Bird Survey Methodology (BTO, 2018). Surveyors followed six pre-determined transect routes (1a, 1b, 1c, 2a, 2b, 3) with variance as listed in section 2.3.6. Transect routes were designed to sample habitats suitable for breeding birds, including grassland, woodland, hedgerows, scrub and urban fringe (figure 1, Appendix A). The transects were visited once per month between May and July 2018, for a total of three visits. Surveys were undertaken in daylight hours, starting half an hour after sunrise and finishing no later than 11am. Surveys were only undertaken during favourable weather conditions for bird activity and periods of persistent or heavy rain, high winds or poor visibility were avoided. 
The order and direction of each transect were varied between site visits to reduce survey bias. Monthly surveys were generally completed in a single day; however, due to access constraints during the July 2018 replicate, surveys occurred over the course of two days. Details of survey dates, times and weather conditions are provided in table 5.
[bookmark: _Ref531246087][bookmark: _Ref531246081]Table 5: Breeding bird survey dates, times and weather conditions
	Visit
	Date
	Time
	Cloud (%)
	Wind speed
	Temp (°C)
	Precipitation

	1
	30/05/2018
	0620 – 0915
	100%
	1
	13
	None

	2
	26/06/2018
	0600 – 1020
	0%
	1
	13-23
	None

	3
	23/07/2018
	0845 – 0915
	0%
	2
	20
	None

	
	24/07/2018
	0615 – 0853
	0%
	1
	20-24
	None


Surveys were led by experienced field ornithologists. During each monthly visit, surveyors walked the transects at a constant, slow pace, recording all birds detected either by sight or sound (calls/songs). Binoculars were used to aid visual recording. Each bird registration, or record of individual or groups of birds, were recorded on field maps using standard BTO species and behaviour codes. Care was taken to avoid double counting. Longer periods of observations were made in areas of high bird activity. 
The following details were recorded during each survey visit:
bird numbers, species, age and sex; and
bird behaviour e.g. in flight, singing, calling or feeding, paying attention to evidence of breeding.
The behaviour, sex, age and location of individual birds recorded on the survey field maps allowed conclusions to be drawn about the breeding status for each species. The breeding status of each species was subsequently classified into four categories: ‘confirmed’, ‘probable’ or ‘possible’ breeding, or as ‘non-breeding’ following Balmer et al. (2013).
[bookmark: _Toc531765499]Reptile habitat assessment
An assessment of the suitability of the habitats within the Zone of Influence to support reptiles was undertaken using professional judgement. Habitats within the Zone of Influence were assessed as having optimal, sub-optimal or negligible suitability for reptiles. Reptiles generally favour a diverse habitat mosaic with preference towards sites which contain tussocky rough grassland, south facing slopes, refugia including log piles and grassland/scrub interfaces (Gent and Gibson, 2003). 
[bookmark: _Toc532987109][bookmark: _Toc532987257][bookmark: _Toc532987405][bookmark: _Toc532987547][bookmark: _Toc531765501]Great crested newt desktop assessment
The desktop assessment for GCN comprised a review of online mapping sources to identify the presence of waterbodies within 500m of the proposed Scheme boundary. GCN are known to travel up to 500m from breeding ponds and are therefore likely to be present within the Zone of Influence if discovered within a waterbody located within 500m of the proposed Scheme (Gent and Gibson, 2003).
[bookmark: _Toc531765502]Great crested newt HSI assessment
Habitat Suitability Index (HSI) assessments were undertaken of all ponds within 500m of the proposed Scheme following the method developed by Oldham et al. (2000). The HSI is a standardised assessment of the potential for a pond to support GCN, although it cannot be used to determine the presence or absence of the species. The HSI is calculated by using ten habitat variables (‘suitability indices’) which are known to affect GCN. These include:
geographical location (with respect to GCN range within Great Britain);
pond surface area;
permanence of pond (how often the pond dries);
water quality;
waterbody margin shading;
waterfowl impact;
fish impact;
number of other suitable waterbodies within 1 km;
terrestrial habitat quality; and
macrophyte (aquatic plant) cover.
Each habitat variable is assessed by experienced surveyors in the field and expressed on a scale from 1 (optimal suitability) to 0 (totally unsuitable). The ten suitability indices are combined to derive the final HSI score for the pond. The HSI, expressed as a value between 0.01 and 1.0, is then categorised into a pond rating as shown in table 6, taken from Oldham et al. (2000).
[bookmark: _Ref528590511]Table 6: HSI scoring system (from Oldham et al., 2000)
	HSI score
	Pond rating

	<0.5
	Poor

	0.50 - 0.59
	Below average

	0.60 - 0.69
	Average

	0.70 - 0.79
	Good

	0.80 - 1.00
	Excellent


[bookmark: _Toc531765503]Great crested newt eDNA survey
Environmental eDNA (eDNA) sampling involves the collection of water samples from ponds which are then sent to a laboratory to test for the presence of GCN DNA. eDNA samples were collected at all ponds which held water and where a clean water sample (i.e. with no or little suspended solids, which can inhibit testing) was able to be taken. Surveyors followed the sample collection method as described by Biggs et al. (2014) and were undertaken by surveyors licenced to work with GCN. The eDNA sampling was completed in the recommended survey window for this approach, between 15 April and 30 June. 
[bookmark: _Toc531765504]Invasive non-native plant species
The presence of invasive non-native plant species (i.e. those plant species included in Part II of Schedule 9 of the Wildlife and Countryside Act 1981) were initially recorded incidentally by surveyors while undertaking surveys for other ecological receptors. A dedicated survey was undertaken on 06/09/19 and 11/09/19 within the Highways boundary. The locations (including grid references), number and stand size of these species was recorded where they were encountered.
[bookmark: _Toc531765505][bookmark: _Toc20381142]Limitations
[bookmark: _Toc531765506]Badger survey
Access to some areas to the north and south of the A3024 were limited due to access constraints, however these habitats largely comprised short improved grassland with limited potential for badger sett building, and these habitats were observed from adjacent land where access was possible. The survey covered all habitats with potential for sett building within the Zone of Influence and this is therefore not considered to be a significant limitation to the assessment. 
[bookmark: _Toc531765507]Bat tree assessment
The survey was undertaken in September 2018 when trees were still in leaf. This may have inhibited surveyors identifying all PRF’s, however, given the age, extent and general character of the habitats within the Zone of Influence (i.e. generally low numbers of trees not of significant age) this is not considered to be a significant constraint to the assessment, and it is considered that the survey effort was sufficient.
[bookmark: _Toc531765508]Bat commuting and foraging habitat assessment
This type of habitat assessment can only be used to anticipate where bats may be using the site and cannot confirm the usage of the site by bats. 
Bat emergence/re-entry surveys of trees
Due to the highly mobile nature of bats and the frequency at which bats are known to utilise different roosts, it is difficult to conclude with certainty the absence of a bat roost. Surveyors were only able to determine potential roosting activity at the time of the survey and it is possible that on occasion, animals utilise trees as roosting locations even where the surveys undertaken did not detect their presence.   
Bat transect surveys
Surveys of this type can only record bat activity at the time of survey. The survey was undertaken using good practice guidelines which recognise these limitations and there are not considered to be any further limitations to this survey.
Static bat detector surveys
This type of survey can only determine the presence of specific bat species and not the number of bats present. Variations in bat activity levels can be caused by weather conditions and time of year. The survey was undertaken using good practice guidelines which recognise these limitations and there are not considered to be any further limitations to this survey.
Tree endoscope inspection
There were not considered to be any limitations to this survey.
Dormouse habitat suitability assessment
This type of habitat assessment can only indicate where dormice may be present and cannot be used to identify the presence or likely absence of dormice.
[bookmark: _Toc532568045][bookmark: _Toc532987119][bookmark: _Toc532987267][bookmark: _Toc532987415][bookmark: _Toc532987557][bookmark: _Toc531765509]Dormouse nest tube survey
Surveyors were unable to position nest tubes within habitats alongside the M27 or on the M27 junction 8 roundabout due to a lack of safe access. Contiguous habitats to those along M27 were surveyed and the M27 junction 8 roundabout is isolated from other suitable habitat by roads. These limitations were therefore not considered to significantly limit the findings of the survey and it is considered that the survey effort was sufficient. In addition, two nest tubes were missing from the August and September survey checks due to being destroyed during vegetation management practices. This is not thought to be a constraint and was not considered to have significantly affected the findings of the survey. 
Dormouse surveys can only be used to determine the likely absence of dormice. This is due to the elusive nature of dormice and natural population fluctuations allowing for instances of colonisations following survey completion. An absence of dormice or their field signs during a survey cannot therefore completely confirm their absence.
[bookmark: _Toc532568047][bookmark: _Toc532987121][bookmark: _Toc532987269][bookmark: _Toc532987417][bookmark: _Toc532987559][bookmark: _Toc531765511]Breeding birds survey
Due to project constraints, breeding bird surveys on the proposed Scheme could not start until late May, thus the early part of the breeding bird season was missed (April to mid-May). Although some earlier breeding species may have been missed, due to the overall lack of diversity in habitats present along the proposed Scheme and the completion of three further surveys later in the breeding season, it is considered unlikely that the late start to the survey was a significant limitation on the results.
Transects were modified during the season due to access permissions and to extend survey coverage. Transect 1b was originally designed to circumnavigate the land parcel west of the Tesco Extra. This transect was completed as intended during the May survey, but due to construction of a housing estate on that land parcel which began soon after, June and July transects were amended to follow a Public Right of Way (PRoW) that remained open (in a fenced corridor) through the middle and western sides of the plot. 
Five transects were completed (1a, 1b, 1c, 2a, 2b) during the May survey. A sixth survey transect (3) along Windmill Lane was subsequently added to the June and July survey to sample habitats south of the A3024.
Surveys of the highway verge on either side of the A3024 and the M27 junction 8 roundabout were not specifically surveyed due to health and safety concerns regarding safe access as well as the difficulty in hearing bird song adjacent to constant road noise. The habitats present (plantation woodland) were sampled as part of transects elsewhere on the scheme, and it is considered that this lack of access is not a significant limitation on the survey results.
[bookmark: _Toc531765512]Reptile habitat assessment
This type of habitat assessment can only indicate where reptiles may be present and cannot be used to identify the presence or likely absence of reptiles. No targeted reptile surveys were undertaken due to the generally limited potential for the habitats present to support reptiles.
[bookmark: _Toc531765513]Great crested newt survey
The absence of water in four ponds (Pond 2, Pond 5, Pond 5a and Pond 8) prevented the collection of water samples for eDNA analysis. An assessment of the likely presence or absence of GCN within the Zone of Influence is made in section 3.3.3 in consideration of these limitations.
[bookmark: _Toc531765514]Invasive non-native plant species
Invasive non-native plant species such as Japanese knotweed Fallopia japonica can quickly take hold and spread, and it is therefore likely that the locations identified in this report could change in extent over time as these species propagate.
[bookmark: _Toc531765515][bookmark: _Toc20381143]Results
[bookmark: _Toc20381144]Desk study
[bookmark: _Toc531765517]Designated sites for nature conservation
Internationally and nationally designated sites for nature conservation within 2km of the proposed Scheme are listed in table 7 and the locations shown in figure 2, Appendix A.
[bookmark: _Ref529543556]Table 7: International, national and local designated sites for nature conservation
	Name of site
	Approximate distance relative to the proposed Scheme

	Solent and Southampton Water Special Protection Area / Ramsar
	1.2km south-east

	Solent Maritime Special Area of Conservation
	1.2km south-east

	Solent and Dorset Coast Potential Special Protection Area 
	1.2km south-east

	Upper Hamble Estuary and Woods Site of Special Scientific Interest
	0.6km east

	Lincegrove and Hackett's Marshes Site of Special Scientific Interest
	1.9km south

	Manor Farm Local Nature Reserve
	0.4km east

	Netley Common Local Nature Reserve
	0.4km north

	Hackett’s Marsh Local Nature Reserve
	1.6km south-east


There are 14 non-statutory designated sites for nature conservation classed as Sites of Importance for Nature Conservation (SINC) within 1km of the proposed Scheme. The location of these are described in table 8 and shown in figure 3, Appendix A. 
[bookmark: _Ref529543605]Table 8: Non-statutory designated sites for nature conservation
	Name of site
	Description
	Approximate distance relative to the proposed Scheme

	[bookmark: _Hlk531875009]Oakleigh Meadow SINC
	Semi-improved grassland with significant element of unimproved grassland.
	5m (bounds south-eastern corner of M27 junction 8)

	Windhover (Netley Common South) SINC
	Areas of heathland vegetation; and areas of afforested heathland which retain significant remnants of heathland vegetation which would enable their recovery.
	27m north-west

	Peewit Hill SINC
	Areas of heathland vegetation; areas of afforested heathland which retain significant remnants of heathland vegetation which would enable their recovery; and supports one or more notable species.
	140m north-east

	Windmill Fields Wood SINC
	Woodland with significant element of ancient semi-natural woodland.
	350m south

	Durncomb's Copse Meadow SINC
	Semi-improved grassland with significant element of unimproved grassland.
	390m east

	Durncomb's Copse SINC
	Two areas of woodland with significant element of ancient semi-natural woodland.
	450m east

	Piland's Copse SINC
	Ancient semi-natural woodland.
	480m north-east

	Sandpit Copse SINC
	Ancient semi-natural woodland.
	520m north-east

	Netley Common, Southampton SINC
	Areas of heathland vegetation; areas of afforested heathland which are contiguous with or form an integral part of an open area of heathland; semi-improved grassland with significant element of unimproved grassland; and fens, flushes, seepages, springs and inundation grasslands that support a flora and fauna characteristic of unimproved and waterlogged conditions.
	600m north -west

	Land North of Bridge Road SINC
	Semi-improved grassland with significant element of unimproved grassland.
	750m south

	Netley Hill Heath SINC
	Areas of heathland vegetation; areas of afforested heathland which retain significant remnants of heathland vegetation which would enable their recovery.
	800m north

	Piland’s Wood (Upper) SINC
	Ancient semi-natural woodland; and other 
semi-natural woodland of restricted 
distribution in the county.
	850m south

	Dumbleton’s Copse SINC
	Areas of afforested heathland which are 
contiguous with or form an integral part of 
an open area of heathland.
	900m north-west

	Priors Hill Brickworks SINC
	Pasture woodland/woodland common.
	980m south-west


Habitats
Several habitats listed as priority habitat under the UK Post-2010 Biodiversity Framework (JNCC, 2012) were recorded within 1km of the proposed Scheme. Lowland mixed deciduous woodland was recorded within the study area including areas within and to the north-west of Windhover Roundabout as well as to the immediate north-west of M27 junction 8. Wet woodland is also present within Windhover (Netley Common South) SINC. An area of lowland meadow habitat is located immediately adjacent to the proposed Scheme within Oakleigh Meadow SINC. There are areas of lowland heathland and purple moor-grass and rush pastures located to the north of the Scheme extent within Peewit Hill SINC.
There are two sites designated as ancient woodland within 1km of the Scheme. These are Catland / Fosters / Bottom Copses located 400m to the east of M27 junction 8 and an area of ancient woodland which forms part of Piland’s Wood (Upper) SINC approximately 850m to the south of Windhover Roundabout.
No ancient, veteran or notable trees have been identified from the Ancient Tree Inventory or arboricultural survey.
Protected and notable species
HBIC provided records of the following protected and notable species within 1km of the proposed Scheme shown in table 9.




[bookmark: _Ref529543686]Table 9: HBIC records of protected and notable species within 1km
	Common name
	Taxon name
	Common name
	Taxon name

	Mammals
	

	European water vole
	Arvicola amphibius
	Dormouse
	Muscardinus avellanarius

	Hedgehog
	Erinaceus europaeus	
	Badger
	Meles meles

	Bats

	Serotine 
	Eptesicus serotinus
	Brown long-eared bat
	Plecotus auritus	

	Whiskered/Brandt's bat
	Myotis mystacinus/brandtii
	Common pipistrelle
	Pipistrellus pipistrellus	

	Noctule
	Nyctalus noctula	
	Soprano pipistrelle
	Pipistrellus pygmaeus	

	Birds
	

	Bird assemblage including 37 species which are either listed under Schedule 1 of the Wildlife and Countryside Act 1981, section 41 of the Natural Environment and Rural Communities (NERC) Act 2006 or are listed on the Birds of Conservation Concern (BOCC) Red List (Eaton et al, 2015). Notable species include fieldfare Turdus pilaris, firecrest Regulus ignicapilla, kingfisher Alcedo atthis, redwing Turdus iliacus and song thrush Turdus philomelos.

	Reptiles
	

	Slow worm
	Anguis fragilis	
	Common lizard
	Zootoca vivipara	

	Adder
	Vipera berus	
	
	

	Invertebrates 

	Invertebrate assemblage including 27 species listed under Section 41 of the NERC Act 2006. Notable species include cinnabar Tyria jacobaeae, stag beetle Lucanus cervus and white admiral Limenitis camilla.

	Invasive non-native plant species
	

	Hollyberry cotoneaster
	Cotoneaster bullatus
	Variegated yellow archangel
	Lamiastrum galeobdolon ssp. argentatum

	Himalayan cotoneaster
	Cotoneaster simonsii
	Parrot's-feather
	Myriophyllum aquaticum

	Montbretia
	Crocosmia x crocosmiiflora
	Rhododendron
	Rhododendron ponticum

	Japanese knotweed
	Fallopia japonica
	Himalayan balsam
	Impatiens glandulifera


In addition, there are records of two protected species licenses granted for bats (both for common pipistrelle Pipistrellus pipistrellus) within 1km of the proposed Scheme (Defra, 2018). 
[bookmark: _Toc20381145][bookmark: _Toc531765518]Field surveys
Badger survey
[bookmark: _Hlk19780972]No badger field signs were recorded during the survey; however, a single badger latrine was recorded incidentally during a subsequent survey visit in September 2019 adjacent to the A3024 at National Grid Reference SU 48250 11125. Badgers are therefore considered to be present within the Zone of Influence, though no setts are known to be present. Habitats present within the Zone of Influence and surrounds provided good suitability for badger sett building, foraging and commuting, and as badgers are highly mobile it is possible that animals may colonise and build setts within the Zone of Influence in future.
[bookmark: _Toc531765519]Bat tree assessment
Full results of the bat tree assessment are given in Appendix C. The survey identified 31 trees considered to provide suitability for roosting bats: two were considered to have ‘High’ suitability, five were considered to have ‘Moderate’ suitability and 24 were considered to have ‘Low’ suitability. The survey also identified five groups of trees which were assessed as having ‘Low’ suitability to support roosting bats. All other trees within the Zone of Influence were considered to provide negligible suitability for roosting bats. The locations of these trees and groups are shown in figure 4, Appendix A.
[bookmark: _Toc531765520]Bat foraging and commuting habitat assessment
The most suitable foraging and commuting habitats within the Zone of Influence are the plantation woodland and scrub to the north and south of the A3024. These represent linear features in the landscape and provide good connectivity with woodland to the north of the proposed Scheme and connectivity to similar habitats along the M27 to the east. 
Habitats present around the east of the proposed Scheme were considered to provide some opportunity for foraging and commuting bats, including woodland, grassland, rows of trees and scrub, however, these habitats were generally gappy or isolated from habitats within the Zone of Influence with poor connectivity to the wider environment. The habitats were generally fragmented by roads and the suitability of habitats within the Zone of Influence is considered to be reduced due to the disturbance from existing traffic noise and lighting. This could reduce the suitability of the habitats within the Zone of Influence for light sensitive species which may be present in the surrounding landscape, such as brown long-eared bat and Myotis species. 
Overall the habitats within the Zone of Influence are considered to provide “Low” suitability for foraging and commuting bats. 
Bat emergence/re-entry surveys of trees
Follow up bat emergence/re-entry surveys of five moderate or high potential trees were undertaken by pairs of experienced ecologists and led by licenced Jacobs ecologist Barney Scott (registration number 2018-33402-CLS-CLS). Surveys were not undertaken of T18, as this was reassessed as having “Low” suitability following the endoscope survey, and T5 as this was outside of the works area and would not be affected by the proposed Scheme. Surveys were undertaken between 21/05/2019 and 06/09/2019. Full results of the emergence/re-entry surveys are provided in Appendix D.
The surveys recorded low numbers of commuting and foraging common pipistrelle, soprano pipistrelle, noctule and myotis Myotis sp. bats. No bat roosts were identified. 
Bat transect surveys
The location of the survey transects and stopping points is shown in figure 5 and results are shown in figure 6 (Appendix A). Full results of the bat transect surveys are provided in Appendix E. The transect surveys recorded low numbers of foraging and commuting common and soprano pipistrelle, with the highest levels of activity recorded around woodland and boundary habitats in the west of the Zone of Influence.
Static bat detector surveys
The locations of static bat detectors are shown in figure 7, Appendix A. Results of the static bat detector surveys are shown in Appendix F. The static bat detector surveys recorded foraging and commuting brown long-eared bat, common pipistrelle, Myotis sp., noctule, serotine and soprano pipistrelle within the Zone of Influence. Common pipistrelle was the most frequently recorded species and is the most common and widespread bat species in the UK (Collins, 2016). Areas of highest activity were location 4 (to the north east of the M27 junction 8) and location 5 (to the south of the M27 junction 8). Both locations provide good foraging habitats for bats (semi-natural broadleaved woodland edges and rough grassland) as well as connectivity to similar suitable habitats in the wider environment to the north east and south. These areas are also somewhat sheltered from noise and lighting disturbance from the M27. Higher levels of activity in these areas could indicate the presence of roosts nearby, however it is not considered likely that any bat roosts are present within the Zone of Influence. The lowest levels of activity were present at location 1 (Windhover Roundabout) which is isolated from continuous habitat features by carriageways. 
Tree endoscope inspection
The endoscope inspection of T18 was undertaken by licenced Jacobs ecologist Barney Scott (registration number 2018-33402-CLS-CLS) on 01/05/2019. The PRF (a large crack approximately six feet up the trunk) was found to be fairly exposed inside with sunlight visible and damp from exposure to rain. The feature was considered to provide limited suitability to support roosting bats and T18 was therefore reassessed as providing ‘Low’ suitability for roosting bats.
[bookmark: _Toc531765522]Dormouse habitat suitability assessment
Habitats suitable for dormice within the Zone of Influence comprised mixed plantation woodland, species poor hedges and scrub. The most optimal habitats are the mature mixed plantation woodland on the Windhover Roundabout, though these habitats are isolated from the wider landscape by the A27 and A3024 and lack a continuous understory. Habitats to the north and south of the A3024 also provided optimal habitat for dormouse with connectivity to similar habitats along the M27. Habitats in the east of the Zone of Influence were generally considered to be sub-optimal due the small extent and lack of connectivity to similar habitats. 
[bookmark: _Toc531765523]Dormouse nest tube survey
A total of 106 nest tubes were installed in woodland, hedgerow and scrub habitats within the Zone of Influence to determine the presence or likely absence of dormouse. The locations of dormouse nest tubes in relation to the proposed Scheme are shown in figure 8, Appendix A. The surveys achieved an Index of Probability score of 40 which is over the minimum survey effort score required to confidently determine presence/likely absence of dormice.
The surveys did not record any evidence of dormice and this species is therefore considered to be likely absent within the Zone of Influence. Full results of the nest tube surveys are given in Appendix G. 
[bookmark: _Toc531765524]Breeding birds survey
Results of the breeding birds surveys are shown in figure 9, Appendix A. A total of 33 species were recorded during survey transects between May and July 2018. These included nine protected and notable species, including:[footnoteRef:1] [1:  The total number of protected and notable species recorded takes into consideration species that are listed under multiple conservation designations] 

five Species of Principle Importance listed in accordance with section 41 of the NERC Act 2006;
five species listed on the BOCC Red list (Eaton et al., 2015);
four species listed on the BOCC Amber list; and
two species listed on the HBAP.
No species listed on Schedule 1 of the Wildlife and Countryside Act were recorded. No species listed as a breeding species at any statutory designated sites within 2km were recorded.
Of the 33 bird species recorded, 32 were assessed as likely to be breeding (i.e. classified as confirmed, probable or possible breeders) in accordance with criteria provided in the BTO’s Bird Atlas 2007-2011 (Balmer et al., 2013). Of these 32 species, four were confirmed breeding, 17 probably breeding and 11 possibly breeding. A single species, herring gull, was classified as non-breeding as this species was only observed flying over the site and no nesting habitat is present within the study area.
All species recorded during each of the survey visits are presented in table 10, together with an assessment of the breeding status of each species.
[bookmark: _Ref532820791]Table 10: Breeding bird survey results
	Common Name
	Scientific Name
	BTO Species Code
	Breeding Status
	Number of Birds

	
	
	
	
	Visit 1
	Visit 2
	Visit 3
	Max

	Blackbird
	Turdus merula
	B.
	Confirmed
	29
	12
	24
	29

	Blackcap
	Sylvia atricapilla
	BC
	Probable
	3
	3
	1
	3

	Blue tit
	Cyanistes caeruleus
	BT
	Probable
	12
	19
	19
	19

	Buzzard
	Buteo buteo
	BZ
	Probable
	1
	1
	1
	1

	Carrion crow
	Corvus corone
	C.
	Probable
	7
	19
	6
	19

	Chaffinch
	Fringilla coelebs
	CH
	Possible
	4
	1
	-
	4

	Chiffchaff
	Phylloscopus collybita
	CC
	Possible
	4
	1
	-
	4

	Collared dove
	Streptopelia decaocto
	CD
	Possible
	-
	-
	1
	1

	Dunnock
	Prunella modularis
	D.
	Probable
	6
	4
	3
	6

	Feral pigeon
	Columba livia
	FP
	Possible
	-
	18
	-
	18

	Goldcrest
	Regulus regulus
	GC
	Probable
	2
	1
	-
	2

	Goldfinch
	Carduelis carduelis
	GO
	Probable
	6
	14
	35
	35

	Great tit
	Parus major
	GT
	Probable
	5
	5
	8
	8

	Green woodpecker
	Picus viridis
	G.
	Possible
	-
	-
	1
	1

	Greenfinch
	Chloris chloris
	GR
	Probable
	16
	5
	8
	16

	Herring gull
	Larus argentatus
	HG
	Non-breeder
	-
	3
	1
	3

	Jackdaw
	Corvus monedula
	JD
	Possible
	9
	5
	22
	22

	Jay
	Garrulus glandarius
	J.
	Probable
	1
	1
	1
	1

	Long-tailed tit
	Aegithalos caudatus
	LT
	Probable
	2
	12
	11
	12

	Magpie
	Pica pica
	MG
	Probable
	5
	11
	8
	11

	Mallard
	Anas platyrhynchos
	MA
	Possible
	2
	-
	-
	2

	Mistle thrush
	Turdus viscivorus
	M.
	Probable
	1
	1
	2
	2

	Pied wagtail
	Motacilla alba 
	PW
	Confirmed
	3
	1
	1
	3

	Robin
	Erithacus rubecula
	R.
	Confirmed
	12
	10
	17
	17

	Skylark
	Alauda arvensis
	S.
	Possible
	-
	1
	-
	1

	Song thrush
	Turdus philomelos
	ST
	Probable
	4
	4
	2
	4

	Starling
	Sturnus vulgaris
	SG
	Probable
	21
	5
	1
	21

	Stock dove
	Columba oenas
	SD
	Possible
	5
	3
	-
	5

	Swallow
	Hirundo rustica
	SL
	Confirmed
	5
	5
	5
	5

	Swift
	Apus apus
	SI
	Possible
	-
	1
	-
	1

	Whitethroat
	Sylvia communis
	WH
	Possible
	2
	1
	-
	2

	Wood pigeon
	Columba palumbus
	WP
	Probable
	22
	25
	28
	28

	Wren
	Troglodytes troglodytes
	WR
	Probable
	17
	12
	10
	17

	Totals
	206
	204
	216
	-


In general, the assemblage of species recorded within the study area, dominated by common and widespread species in Hampshire, was typical based on the common habitats present. These habitats included unmanaged and grazed grassland, scrub, hedgerow, plantation and deciduous woodland and residential. 
A total of nine protected and notable species, including those listed on the BOCC’s Amber and Red list, listed as SPI under the NERC Act and listed on the HBAP, were noted throughout the study area, albeit in low numbers. All are recognised as common species in Hampshire and therefore their presence within suitable habitats within the study area is not unexpected. Of these nine species, three were also recorded by the desk study, including starling Sturnus vulgaris, song thrush Turdus philomelos and mistle thrush Turdus viscivorus. Most protected and notable species returned in the desk study would not be expected to occur within the Zone of Influence or adjacent to the proposed Scheme due to the absence of the specialised habitats which they require, such as watercourses or wetland. 
[bookmark: _Toc531765530]Reptile habitat assessment
Figure 10, Appendix A shows the locations of habitats assessed as providing optimal or sub-optimal habitats for reptiles. All other habitats are considered to provide negligible potential for reptiles.
Habitats within the Zone of Influence generally provided limited potential to support reptiles. Grassland habitats around Windhover Roundabout and M27 junction 9 were generally improved and well managed (i.e. regularly mown) with little habitat mosaic present and isolated from other suitable habitats by roads. The most suitable habitats for reptiles were two rough grassland fields to the east of the proposed Scheme, largely outside of the Zone of Influence, which were considered to provide optimal habitat for foraging, basking and resting reptiles. Both fields had a well-established thatch layer, which reptiles could utilise for shelter, and were horse grazed which can create a diverse mosaic of longer and shorter areas of grassland sward which reptiles generally favour. 
All other habitats within the Zone of Influence were generally assessed as being suboptimal, with those present to the immediate north and south of the A3024 being the most suitable. These habitats comprised short mown grassland with a grassland/scrub interface which could support small numbers of lizard species (common lizard Zootoca vivipara and slow worm Anguis fragilis) These species are known to be present within the wider landscape indicated by the desk-based assessment records and are generally common and widespread in Hampshire. The site is considered to provide more limited potential for snake species (adder Vipera berus and grass snake Natrix natrix) which generally have more specific habitat requirements, however these species are also common and widespread and are therefore considered likely to be present within proximity to the proposed Scheme. Reptiles are therefore considered likely to be present within the Zone of Influence, though generally in low numbers due to the sub-optimal nature of most of the habitats present.
[bookmark: _Toc531765532]Great crested newt desktop assessment
The desktop assessment identified nine ponds within 500m of the proposed Scheme boundary. The locations of these ponds are shown in figure 11, Appendix A. 
[bookmark: _Toc531765533]Great crested newt HSI assessment
Table 11 shows a summary of the results of the HSI assessments. Full data from the HSI assessments are given in Appendix H.
[bookmark: _Ref528590442][bookmark: _Ref528590413]Table 11: HSI assessment results
	Pond ID
	Pond description
	HSI score
	HSI rating

	Pond 1
	This was a garden pond with abundant bulrush Typha latifolia and soft rush Juncus effusus.
	0.70
	Good

	Pond 2
	This was a small concrete lined pond with no water present.
	0.45
	Poor

	Pond 3
	This was a medium sized garden pond with bulrush Typha latifolia, soft rush Juncus effusus, water mint Mentha aquatica and yellow flag Iris pseudacorus. There were many fish present.
	0.65
	Average

	Pond 4
	This was a public pond dominated by bulrush Typha latifolia and common reed Phragmites australis with soft rush Juncus effusus and water mint Mentha aquatica.
	0.73
	Good

	Pond 5
	This was a very shallow, almost dry area of standing water within woodland with very few macrophytes present.
	0.35
	Poor

	Pond 5a
	This was a dry indentation within woodland with no water and no macrophytes present.
	0.35
	Poor

	Pond 6
	This was a drainage pond which was newly dug as part of a housing development. No macrophytes were present.
	0.36
	Poor

	Pond 7
	This was an ornamental pond which was newly dug as part of a housing development. Very little vegetation was present with only a large clump of recently planted bulrush Typha latifolia in the middle of the pond.
	0.46
	Poor

	Pond 8
	This was a drainage pond which was newly dug as part of a housing development. No macrophytes were present.
	0.36
	Poor


[bookmark: _Ref531082210][bookmark: _Toc531765534]Great crested newt eDNA survey
Great crested newt eDNA surveys were undertaken by licenced Jacobs ecologist Suzanne Jenkins (registration number 2017-28717-CLS-CLS). The results of the eDNA surveys and analysis are shown in table 12 and the results of the eDNA survey in relation to the pond locations are shown in figure 11, Appendix A.
[bookmark: _Ref528590478]Table 12: Results of the eDNA survey 
	Pond ID
	eDNA possible
	Sample collection date
	eDNA analysis result
	Notes

	Pond 1
	Yes
	15/06/2018
	Negative
	-

	Pond 2
	No
	-
	-
	No water was present at the time of sampling, and no water sample could be taken for analysis.

	Pond 3
	Yes
	15/06/2018
	Negative
	-

	Pond 4
	Yes
	15/06/2018
	Negative
	-

	Pond 5
	No
	-
	-
	No water was present at the time of sampling, and no water sample could be taken for analysis.

	Pond 5a
	No
	-
	-
	No water was present at the time of sampling, and no water sample could be taken for analysis.

	Pond 6
	Yes
	15/06/2018
	Negative
	-

	Pond 7
	Yes
	15/06/2018
	Negative
	-

	Pond 8
	No
	-
	-
	No water was present at the time of sampling, and no water sample could be taken for analysis.


No GCN DNA was detected in any of the ponds where water samples could be taken. Water samples could not be taken at four ponds; however, these ponds were assessed has having ‘Poor’ habitat suitability for breeding GCN and it is therefore considered to be very unlikely that GCN would use these waterbodies for breeding. As records of GCN are also absent within 1km of the proposed Scheme, it is considered that GCN are likely to be absent within the Zone of Influence. 
[bookmark: _Toc531765535][bookmark: _Toc20381146]Invasive non-native plant species
Records and general locations of non-native invasive plant species are shown in figure 12, Appendix A.
Stands of Himalayan balsam Impatiens glandulifera, Japanese knotweed Fallopia japonica, rhododendron Rhododendron ponticum and wall cotoneaster Cotoneaster horizontalis were recorded within the Zone of Influence.  
In addition, New Zealand pygmyweed Crassula helmsii was recorded in Pond 1 and Pond 4. Pond 4 is located over 300m from the red line boundary of the proposed Scheme and is outside of the Zone of Influence. 
[bookmark: _Toc531765536][bookmark: _Toc20381147]Summary
The summary of survey results is as follows:
Dormice and great crested newt are considered to be absent within the Zone of Influence.
Badgers are present within the Zone of Influence (foraging and commuting only). No setts were recorded; however, it is considered that badgers could move into suitable sett building habitats within the Zone of Influence prior to works.
Foraging and commuting bats, breeding birds, reptiles and invasive non-native plant species are present within the Zone of Influence.
[bookmark: _Toc531765537][bookmark: _Toc20381148]Biodiversity compliance
[bookmark: _Toc20381149][bookmark: _Toc531765538]Introduction
This section of the report presents how compliance with wildlife legislation will be demonstrated during construction and operation of the proposed Scheme. This section details measures to be applied during vegetation clearance works to avoid contravening the wildlife legislation listed. This section will feed into mitigation that will be included in an Environmental Management Plan (EMP) which will then be used as a guide by the works contractor during construction. 
This section also provides recommendations for enhancements to achieve a net-gain for biodiversity in line with the National Planning Policy Framework.
[bookmark: _Toc532987141][bookmark: _Toc532987289][bookmark: _Toc532987437][bookmark: _Toc532987579][bookmark: _Toc20381150]Scope 
Relevant legislation and policy
Offences relating to the following legislation are considered within this section of the report:
Conservation of Habitats and Species Regulations 2017;
Protection of Badgers Act 1992; and
Wildlife and Countryside Act 1981 (as amended).
Offences relating to cruelty, possession, transport, sale and certain methods for capturing/taking and killing have not been considered in this report, as such activities do not form a defined part of the implementation of the proposed Scheme. Therefore, any such offence committed would be the personal liability of the individual concerned.
The NPPF sets out the Government’s planning policies for England and how they should be applied. Section 11 of the NPPF (conserving and enhancing the natural environment) states that when conserving the natural environment, the planning system should contribute to and enhance the natural and local environment by:
protecting and enhancing valued landscapes, geological conservation interests and soils;
recognising the wider benefits of the ecosystem services;
minimising the impact on biodiversity and providing net gains in biodiversity where possible, contributing to the Government’s commitment to halt the overall decline in biodiversity, including by establishing coherent ecological networks that are more resilient to current and future pressures;
preventing both new and existing development from contributing to or being put at unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution or land instability; and
remediating and mitigating despoiled, degraded, derelict, contaminated and sustainable land, where appropriate.
Policy 175(d) states that “development whose primary objective is to conserve or enhance biodiversity should be supported; while opportunities to incorporate biodiversity improvements in and around developments should be encouraged, especially where this can secure measurable net gains for biodiversity.” (Ministry of Housing, Communities and Local Government, 2018).
Ecological receptors
[bookmark: _Toc532568073][bookmark: _Toc532568075][bookmark: _Toc532568076][bookmark: _Toc532568077][bookmark: _Toc532568078][bookmark: _Toc532568079]Ecological receptors are included in this section of the report based on the following:
records exist within the desk-based assessment;
habitats within the Zone of Influence have the potential to support this species or group; and/or
surveys have identified the presence of this species or group within the Zone of Influence.
The following ecological receptors are present, or likely to be present, within the Zone of Influence and may be subject to offences without mitigation from the proposed Scheme:
badger Meles meles;
bats;
birds;
reptiles; and
invasive non-native plant species.
[bookmark: _Toc532987151][bookmark: _Toc532987299][bookmark: _Toc532987441][bookmark: _Toc532987583][bookmark: _Toc532987193][bookmark: _Toc532987341][bookmark: _Toc532987483][bookmark: _Toc532987625][bookmark: _Toc532987194][bookmark: _Toc532987342][bookmark: _Toc532987484][bookmark: _Toc532987626][bookmark: _Toc532987195][bookmark: _Toc532987343][bookmark: _Toc532987485][bookmark: _Toc532987627][bookmark: _Toc532987196][bookmark: _Toc532987344][bookmark: _Toc532987486][bookmark: _Toc532987628][bookmark: _Toc532987197][bookmark: _Toc532987345][bookmark: _Toc532987487][bookmark: _Toc532987629][bookmark: _Toc532987199][bookmark: _Toc532987347][bookmark: _Toc532987489][bookmark: _Toc532987631]Limitations
The survey data and background data are not exhaustive and there remains a low risk that species not previously identified could be present within the Zone of Influence. In the unlikely event that a ‘last-minute’ discovery occurs during works, contractors will stop works in that area and consult an ecologist for further advice. 
[bookmark: _Toc20381151]Legislation compliance
The following specific mitigation measures are recommended related to protected and notable species. The contractor will be provided with a “tool box talk” by an Ecological Clerk of Works (ECoW) on site prior to works commencing which will provide an overview of these ecological issues and the measures required to avoid any offence being committed. 
[bookmark: _Toc532987203][bookmark: _Toc532987351][bookmark: _Toc532987493][bookmark: _Toc532987634]Badger
The legislation relating to badgers and how works undertaken as part of the proposed Scheme may constitute an offence are shown in table 13.
[bookmark: _Ref530659899][bookmark: _Ref532564703]Table 13: Legislation relating to badger and the potential for an offence
	Legislation 
	Offences
	Potential for offences
	Details

	Protection of Badgers Act 1992
	To intentionally or recklessly disturb a badger when it is occupying a badger sett (s3(e)).
To intentionally or recklessly obstruct access to, or any entrance of, a badger sett (s3(c)).
To intentionally or recklessly damage a badger sett or any part of it or to destroy a badger sett (s3(a)(b)).
	Yes
	No setts are known to be present in the Zone of Influence, however there is potential for an offence to occur in the unlikely event that a sett is discovered during works.


Proposed approach
The following approach has been proposed to manage the risk of the proposed Scheme contravening the legislation listed in table 13.
Excavations and equipment if left overnight will be covered over or ramps provided to prevent animals becoming trapped as appropriate. Should any excavations which could have been made by a badger (i.e. a sett) be observed during works, further guidance should be sought from an ecologist. 
[bookmark: _Ref16152146]Bats
The legislation relating to bats and how works undertaken as part of the proposed Scheme may constitute an offence are shown in table 14.
[bookmark: _Ref530659888]Table 14: Legislation relating to bats and the potential for an offence
	Legislation 
	Offences
	Potential for offences
	Details

	Conservation of Habitats and Species Regulations 2017 
	To deliberately capture, injure or kill any wild animal of an European Protected Species (EPS) (Reg41(1)(a)). 
To deliberately disturb wild animals of an EPS [note wherever they are occurring] (Reg41(1)(b)). Reg 41(2)(a)(i)). For the purposes of Reg 41(1)(b), disturbance of animals includes, in particular, any disturbance which is likely to impair their ability to survive, to breed or reproduce, or to rear or nurture their young.
To damage or destroy a breeding site or resting place of a wild animal of an EPS (Reg 41(1)(d)).
	Yes
	During vegetation clearance if a tree which has been identified as potentially suitable for roosting bats is pruned or felled.

	
	To deliberately disturb wild animals of an EPS [note wherever they are occurring] (Reg41(1)(b)) Reg 41(2)(a)(ii)) For the purposes of Reg 41(1)(b), disturbance of animals includes, in particular, any disturbance which is likely to impair their ability, in the case of animals of a hibernating or migratory species, to hibernate or migrate.
To deliberately disturb wild animals of an EPS [note wherever they are occurring] (Reg41(1)(b)) Reg 41(2)(b)). For the purposes of Reg 41(1)(b), disturbance of animals includes, in particular, any disturbance which is likely to affect significantly the local distribution or abundance of the species to which they belong.
	No
	No potential roosting features with suitability to support hibernating bats were found during surveys in 2018.  
No roosts have been identified within the Zone of Influence and no significant increase in disturbance to bats at the population level is anticipated from the works.

	Wildlife and Countryside Act 1981 (as amended)
	To intentionally or recklessly disturb any wild animal listed on Schedule 5 while it is occupying a structure or place which it uses for shelter or protection (s9(4)(b)).
	Yes
	During vegetation clearance should a tree which contains a bat roost be either felled or be located within proximity to the works in such a way that bats within are disturbed i.e. through noise or vibration.

	
	To intentionally or recklessly obstruct access to any structure or place which any animal listed on Schedule 5 uses for shelter or protection (s9(4)(c).  
	No
	No obstruction of bats’ access to roosts is considered likely to occur. 


Proposed approach
The following approach has been proposed to manage the risk of the proposed Scheme contravening the legislation listed in table 14.
All trees identified as having suitability to support roosting bats (as shown in figure 4, Appendix A) should be retained and any pruning or felling of these trees avoided in the first instance. If this is not possible, any trees previously identified as having “Low” suitability to support roosting bats which require removal will be soft-felled i.e. cut into sections avoiding PRF’s as a precautionary measure. Any trees which require removal and were identified as having “Moderate” or “High” suitability for roosting bats (T21, T28, T30, T31, T32) will require a pre-works inspection of PRF’s by a bat licensed tree climber to ensure that these are not in use by bats prior to being soft-felled and carefully lowered to the ground under supervision from the ECoW. Once on the ground, the tree can then be re-checked by the ECoW and left overnight in order to allow any bats which may be present to emerge.
Contractors should be aware of the possibility of the presence of roosting bats during tree pruning or felling, and should any bats be unexpectedly found during works, work should immediately cease, and advice sought from a suitably experienced and licenced ecologist.
[bookmark: _Toc532987206][bookmark: _Toc532987354][bookmark: _Toc532987496][bookmark: _Toc532987637]Birds
The legislation relating to birds and how works undertaken as part of the proposed Scheme may constitute an offence are shown in table 15.
[bookmark: _Ref530657888]Table 15: Legislation relating to birds and the potential for an offence
	Legislation 
	Offences
	Potential for offences
	Details

	Wildlife and Countryside Act 1981 (as amended)
	To intentionally kill, injure or take any wild bird. (s1(1)).
To take or destroy an egg of any wild bird. (s1(1)(c)).
To intentionally take, damage or destroy the nest of any wild bird while that nest is in use or being built.
	Yes
	During vegetation clearance if works take place during the bird nesting season (1 March to 31 August each year).

	
	To intentionally or recklessly disturb any wild bird included in Schedule 1 while it is building a nest or is in, on or near a nest containing eggs or young; or disturb dependent young of such a bird. (s1(5)(a)(b)).
	No
	No birds listed under Schedule 1 are considered likely to nest within the Zone of Influence.
Should any bird listed under Schedule 1 be observed during works there will be the potential for an offence to be committed. If a bird listed under Schedule 1 is observed nesting, the ECoW should be consulted.


Proposed approach
The following approach has been proposed to manage the risk of the proposed Scheme contravening the legislation listed in table 15.
Any vegetation clearance (this includes areas of scattered trees, woodland, hedgerow, scrub, grassland etc.) should only be undertaken outside of the bird nesting season (1 March to 31 August each year). Where this is not possible, a pre-works nesting bird check will be completed, undertaken by the ECoW, including setting up an exclusion zone around any identified nest sites and delaying works in these areas until any chicks have fledged and/or the nest has become inactive. 
[bookmark: _Toc532568087][bookmark: _Toc532987209][bookmark: _Toc532987357][bookmark: _Toc532987499][bookmark: _Toc532987640][bookmark: _Toc531765547]Reptiles
The legislation relating to reptiles and how works undertaken as part of the proposed Scheme may constitute an offence are shown in table 16.

[bookmark: _Ref530659835][bookmark: _Ref532986051]Table 16: Legislation relating to reptiles and the potential for an offence
	Legislation 
	Offences
	Potential for offences
	Details

	Wildlife and Countryside Act 1981 (as amended)
	To intentionally kill, injure or take any wild animal included in Schedule 5 (s9(1)).
	Yes
	During vegetation clearance.


Proposed approach
The following approach has been proposed to manage the risk of the proposed Scheme contravening the legislation listed in table 16.
Any clearance of habitats identified as having suitability for reptiles (as shown in figure 10, Appendix A) must be completed under supervision by the ECoW when undertaken during the active period for reptiles (March - October inclusive). Clearance will be undertaken using hand tools (including mechanised hand tools such as brush cutters or chainsaws) in a directional manner towards retained habitat. This will be completed in the following sequence:
Hand search by ecologist for reptiles within vegetation to be cleared.
Clearance of vegetation to 200mm above ground level using hand tools.
Re-inspection of vegetation by the ecologist.
Clearance to ground level (or as close as practicable).
Any active reptiles found must be captured by the ecologist and placed into a soft cloth bag before being moved to adjacent suitable habitat lying outside of the working area. To reduce the chances of predation, any captured animals must be placed under suitable natural or artificial refugia. 
Any clearance below ground level within habitats with suitability for reptiles must be undertaken in line with the above and should only be undertaken during the active period for reptiles to avoid harming vulnerable reptiles during hibernation. Where avoiding works outside of the active period is not possible, any suitable habitats should be cleared of vegetation to ground level and vegetation kept short to make the habitat unsuitable for reptiles and encourage any animals present to disperse prior to works. Any potential hibernacula i.e., log piles or tree stumps should be avoided outside of the active period and only removed under supervision when reptiles are active.
[bookmark: _Toc531765548]Invasive non-native plant species
The legislation relating to invasive non-native plants and how works undertaken as part of the proposed Scheme may constitute an offence are shown in table 17.
[bookmark: _Ref530659830]Table 17: Legislation relating to invasive non-native plant species and the potential for an offence
	[bookmark: _Hlk531765552]Legislation 
	Offences
	Potential for offences
	Details

	Wildlife and Countryside Act 1981 (as amended)
	To plant or otherwise cause to grow in the wild any plant which is included in Part II of Schedule 9 (s14 (2)).
	Yes
	If vegetation clearance affects areas known to contain non-native invasive plant species. 


Proposed approach
A non-native plant species management plan will be implemented throughout the construction of the proposed Scheme in order to manage the risk of contravening the legislation listed in table 17.
[bookmark: _Toc20381152]Policy compliance
In accordance with the NPPF, wherever possible, habitats present should be retained, and the proposed Scheme should aim to preserve as much green space within the site as possible. Any trees which are removed during the works and any grassland habitats which are disturbed by the proposed Scheme should be replaced in a like-for-like manner where possible. In order to mitigate net loss of biodiversity, 0.06 ha of broadleaved woodland and scrub will be planted with a diverse native species mix to the south east of Windhover Roundabout.
Potential enhancements to the site should comprise the following:
The number of trees as well as the species diversity should be increased where possible. This would include the planting of native trees and shrubs, including berry-rich species which would provide foraging resources for birds, as well as planting native pollen-rich plant species which would encourage invertebrate diversity and would act as a foraging resource for bats in line with guidance from the BCT Encouraging Bats: A Guide for Bat-Friendly Gardening and Living (BCT, 2015). 
Wood piles should be constructed from any felled woody vegetation and would constitute an inexpensive and effective way of reducing the impact of the development on biodiversity within the local area. This would be particularly beneficial for invertebrate species which require dead wood habitats, as well as hedgehogs, reptiles and amphibians which can use these features for refuge, basking and hibernation. 
Some areas of improved grassland should be left unmanaged and retained as rough grassland to provide a source of foraging and shelter for several species, including, hedgehog, rabbits, birds, reptiles, amphibians and invertebrates. 
Additional enhancements should be made for roosting bats and nesting birds through the provision of bat boxes and bird nesting boxes. A range of sizes and designs should be used to provide a variety of opportunities for different bat and bird species.
[bookmark: _Toc532987213][bookmark: _Toc532987361][bookmark: _Toc532987503][bookmark: _Toc532987644][bookmark: _Toc20381153]Summary of proposed compliance approach
A summary of the relevant ecological receptors, legislation and the approaches recommended to ensure compliance with legislation are summarised in table 18.
Table 18: Summary of recommendations to ensure compliance
	Ecological receptor
	Legislation  
	Proposed approach

	Badgers 
	Protection of Badgers Act 1992
	Measures to be put in place to avoid badger setts if discovered prior to or during works and to protect any badgers present during works.

	Bats

	Conservation of Habitats and Species Regulations 2017 (as amended)
Wildlife and Countryside Act 1981 (as amended)
	Avoid trees identified as having suitability for roosting bats in the first instance. Undertake soft felling of trees assessed as having ‘Low’ suitability for roosting bats. Pre-works inspection of PRF’s in trees identified as having “Moderate” or “High” suitability for roosting bats and soft felling under supervision by the ECoW.

	Birds
	Wildlife and Countryside Act 1981 (as amended)
	Supervision of works by the ECoW will be required if vegetation clearance is required during the active bird nesting season (March-August inclusive).

	Reptiles
	Wildlife and Countryside Act 1981 (as amended)
	Supervision of works by the ECoW will be required where habitats identified as having suitability for reptiles will be affected by the proposed Scheme.

	Invasive non-native plant species
	Wildlife and Countryside Act 1981 (as amended)
	Management of invasive non-native plant species required where they are present within works areas to be informed by an invasive non-native plant species management plan.
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	Common Name
	Scientific Name
	Annex 1
	Schedule 1
	SPI
	Red-List
	HBAP
	Location
	No. of Records

	Barn owl
	Tyto alba
	
	
	
	
	
	Manor Farm Country Park
	2

	Black-tailed godwit
	Limosa limosa
	
	
	
	
	
	Chandlers Ford
Manor Farm Country Park
	4

	Bullfinch
	Pyrrhula pyrrhula
	
	
	
	
	
	Netley Common
Lowford
Netley Hill
Hedge End
Upper Hamble Country Park
Manor Farm Country Park
	22

	Common crossbill
	Loxia curvirostra
	
	
	
	
	
	Manor Farm Country Park
	2

	Cuckoo
	Cuculus canorus
	
	
	
	
	
	Lowford
Manor Farm Country Park
	7

	Curlew
	Numenius arquata
	
	
	
	
	
	Bursledon Green
	2

	Fieldfare
	Turdus pilaris
	
	
	
	
	
	Manor Farm Country Park
Hedge End
Upper Hamble Country Park
	9

	Firecrest
	Regulus ignicapilla
	
	
	
	
	
	Bursledon Green
Netley Common
Manor Farm Country Park
Southampton – Lowford
Hedge End
	30

	Greenshank
	Tringa nebularia
	
	
	
	
	
	Botley
Upper Hamble Country Park
	11

	Grey wagtail
	Motacilla cinerea
	
	
	
	
	
	Lowford
Manor Farm Coutnry Park
	12

	Hobby
	Falco subbuteo
	
	
	
	
	
	Sensitive, specific locations not provided.
	8

	Hoopoe
	Upupa epops
	
	
	
	
	
	Hedge End
	2

	House sparrow
	Passer domesticus
	
	
	
	
	
	Hedge End
Upper Hamble Country Park
Manor Farm Country Park
	25

	Kingfisher
	Alcedo atthis
	
	
	
	
	
	Botley
Bursledon
	4

	Lapwing
	Vanellus vanellus
	
	
	
	
	
	Manor Farm Country Park
Upper Hamble Country Park
	5

	Lesser redpoll
	Carduelis cabaret
	
	
	
	
	
	Netley Common
Netley Hill
Manor Farm Country Park
	10

	Lesser spotted woodpecker
	Dendrocopos minor
	
	
	
	
	
	Manor Farm Country Park
	6

	Linnet
	Carduelis cannabina
	
	
	
	
	
	Upper Hamble Country Park
Manor Farm Country Park
	6

	Little egret
	Egretta garzetta
	
	
	
	
	
	Manor Farm Country Park
Upper Hamble Country Park
Upper Hamble Estuary
	8

	Marsh tit
	Poecile palustris
	
	
	
	
	
	Manor Farm Country Park
Upper Hamble Country Park
	9

	Merlin
	Falco columbarius
	
	
	
	
	
	Upper Hamble Country Park
	2

	Mistle thrush
	Turdus viscivorus
	
	
	
	
	
	Botley
Manor Farm Country Park
	10

	Nightingale
	Luscinia megarhynchos
	
	
	
	
	
	Upper Hamble Country Park
	4

	Nightjar
	Caprimulgus europaeus
	
	
	
	
	
	Netley Common
	4

	Osprey
	Pandion haliaetus
	
	
	
	
	
	Bursledon
	2

	Peregrine
	Falco peregrinus
	
	
	
	
	
	Sensitive, specific locations not provided.
	3

	Pied flycatcher
	Ficedula hypoleuca
	
	
	
	
	
	Hedge End
Upper Hamble Country Park
	8

	Red kite
	Milvus milvus
	
	
	
	
	
	Bursledon Green
Hamble
	4

	Redwing
	Turdus iliacus
	
	
	
	
	
	Manor Farm Country Park
Hedge End
Upper Hamble Country Park
	19

	Sandwich tern
	Sterna sandvicensis
	
	
	
	
	
	Manor Farm Country Park
	2

	Song thrush
	Turdus philomelos
	
	
	
	
	
	Netley Common
Manor Farm Country Park
Botley
Hedge End
	10

	Spotted flycatcher
	Muscicapa striata
	
	
	
	
	
	Bursledon
Upper Hamble Country Park
	4

	Starling
	Sturnus vulgaris
	
	
	
	
	
	Manor Farm Country Park
Hedge End
	10

	Whimbrel
	Numenius phaeopus
	
	
	
	
	
	Upper Hamble Country Park
	2

	White stork
	Ciconia ciconia
	
	
	
	
	
	Hedge End
	3

	Woodcock
	Scolopax rusticola
	
	
	
	
	
	Netley Hill
Manor Farm Country Park
	6

	Wryneck
	Jynx torquilla
	
	
	
	
	
	Hedge End
	2

	Yellowhammer
	Emberiza citrinella
	
	
	
	
	
	Upper Hamble Country Park
	8

	Total – 38 species
	9
	16
	8
	22
	15
	-
	287



[bookmark: _Ref531181283][bookmark: _Toc531689783][bookmark: _Toc22031070]Bat tree assessment results
	Tree ID
	Location (National Grid Reference)
	Species
	Age
	Height (m)
	Description of potential roosting features
	Suitability

	T1
	SU 48408 11496
	Silver birch Betula pendula
	Semi-mature
	12
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T2
	SU 48421 11483
	Goat willow Salix caprea
	Semi-mature
	8
	Split 1m up main stem, western aspect.
	Low

	T3
	SU 48426 11462
	Sycamore Acer pseudoplatanus
	Dead
	9
	Lifting bark 3m up on eastern aspect.
	Low

	T4
	SU 48419 11475
	Goat willow Salix caprea
	Mature
	10
	Woodpecker hole 1.5m up main stem, though stem is not of significant girth to indicate a deep feature.
	Low

	T5
	SU 48595 11057
	Ash Fraxinus excelsior
	Mature
	20
	Dense thick-stemmed ivy Hedera helix on all aspects. Size and age indicates that additional features may be present.
	Moderate

	T6
	SU 48570 11049
	Ash Fraxinus excelsior
	Mature 
	12
	Dense thick-stemmed ivy Hedera helix on northern aspect. 
	Low

	T7
	SU 48554 11179
	Ash Fraxinus excelsior
	Mature 
	20
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T8
	SU 48550 11202
	White willow Salix alba
	Dead
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T9
	SU 47905 10913
	Oak Quercus robur
	Mature 
	18
	Tree of appropriate size and age with thick ivy Hedera helix which could prevent detection of potential roosting features though ivy is not a feature itself.
	Low

	T10
	SU 47808 10813
	Oak Quercus robur
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T11
	SU 47813 10836
	Norway Maple Acer platanoides
	Mature 
	14
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T12
	SU 47817 10860
	Oak Quercus robur
	Mature 
	20
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T13
	SU 47828 10883
	Oak Quercus robur
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T14
	SU 47824 10896
	Oak Quercus robur
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T15
	SU 47831 10913
	Oak Quercus robur
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T16
	SU 47832 10930
	Sycamore Acer pseudoplatanus
	Mature 
	15
	Some lifting bark and dense thick stemmed ivy Hedera helix on all aspects.
	Low

	T17
	SU 47838 10942
	Oak Quercus robur
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T18
	SU 47838 10942
	Silver birch Betula pendula
	Mature 
	20
	Large crack on northern aspect, dense thick-stemmed ivy on all aspects.
	Moderate

	T19
	SU 47838 10954
	Sweet chestnut Castanea sativa
	Mature 
	8
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T20
	SU 47830 10966
	Hawthorn Crataegus monogyna
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T21
	SU 47859 10975
	Oak Quercus robur
	Mature 
	25
	Dense thick-stemmed ivy Hedera helix on all aspects. Size and age indicates that additional features may be present.
	Moderate

	T22
	SU 47813 10996
	Oak Quercus robur
	Mature 
	25
	Small amount of thick-stemmed ivy Hedera helix on stem.
	Low

	T23
	SU 47754 11029
	Oak Quercus robur
	Mature 
	25
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T24
	SU 47743 11036
	Oak Quercus robur
	Mature 
	25
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T25
	SU 47692 11101
	Oak Quercus robur
	Mature 
	30
	Small amount of lifting bark on dead branches at 6m.
	Low

	T26
	SU 48045 10945
	Oak Quercus robur
	Mature 
	25
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T27
	SU 48055 10935
	Beech Fagus sylvatica
	Mature 
	10
	Dense thick-stemmed ivy Hedera helix on all aspects.
	Low

	T28
	SU 48056 10939
	Beech Fagus sylvatica
	Mature 
	30
	Wound on western aspect, 8m high and dense thick-stemmed ivy Hedera helix on all aspects.
	Moderate

	T30
	SU 47936 10923
	False acacia Robinia pseudoacacia
	Mature 
	35
	Wounds and rot hole 2m up northern aspect, lifting bark and cracked limbs on all aspects providing a large number of crevices.
	High

	T31
	SU 47977 10909
	Scot's pine Pinus sylvestris
	Mature 
	30
	Multiple woodpecker holes at 10m on dead stem, northern aspect. Wound at 8m on northern aspect, lifting bark on dead branch at 5m on western aspect.
	High

	T32
	SU 47931 10944
	Scot's pine Pinus sylvestris
	Mature 
	30
	Lifting bark on all aspects, dense thick-stemmed ivy Hedera helix on all aspects. Cracked limb at 20m on eastern aspect.
	Moderate



	[bookmark: _Hlk15997859]Group ID
	Location (National Grid Reference)
	Description
	Suitability

	Group 1
	SU 48430 11456
	A group of dead goat willow Salix caprea trees 15-20m in height all with peeling bark.
	Low

	Group 2
	SU 47913 10902
	A group of approximately 12 mature lime Tilia x europaea and oak Quercus robur trees, 18-25m in height located between Providence Hill and Tesco Bursledon Superstore. All trees have a thick cover of ivy Hedera helix on all aspects which could conceal other potential roosting features, though the ivy is generally thin stemmed and does not constitute a potential roosting feature itself.
	Low

	Group 3
	SU 47818 10974
	A mixed group of approximately 15 mature beech Fagus sylvatica, oak Quercus robur, silver birch Betula pendula and sweet chestnut Castanea sativa trees, 15-20m in height, all with dense, thick-stemmed ivy Hedera helix coverings.
	Low

	Group 4
	SU 47836 10989
	A group of approximately 10 semi-mature mixed silver birch Betula pendula and Scot's pine Pinus sylvestris trees 15-20m in height all with dense ivy Hedera helix coverings.
	Low

	Group 5
	SU 47954 10974
	Broadleaved semi-natural woodland comprised of semi-mature and mature ash Fraxinus excelsior, oak Quercus robur, silver birch Betula pendula, sycamore Acer pseudoplatanus and Scot's pine Pinus sylvestris, 20-30m in height, all with low to moderate coverings of ivy Hedera helix. Specific trees within this habitat were individually identified where their suitability for roosting bats was assessed as being greater than Low.
	Low



[bookmark: _Ref16154650][bookmark: _Toc22031071][bookmark: _Ref530734649][bookmark: _Toc531689784]Bat tree emergence/return survey results
	Tree ID
	Suitability
	Survey no.
	Date
	Sunrise time
	Sunset time
	Start time
	End time
	Weather conditions
	Activity
	Confirmed roost

	T21
	Moderate
	1
	21/05/2019
	n/a
	20:56
	20:41
	22:56
	17ºC, Wind 1/12, no rain
	Frequent common pipistrelle foraging passes nearby from 21:43.
	No

	
	
	2
	11/07/2019
	05:04
	n/a
	03:04
	05:19
	16ºC, Wind 0/12, no rain
	Frequent common pipistrelle foraging passes nearby until 04:37.
	

	T28
	Moderate
	1
	21/05/2019
	n/a
	20:56
	20:41
	22:56
	17ºC, Wind 1/12, no rain
	Faint pipistrelle passes from 21:14. Single Myotis sp. pass at 22:04.
	No

	
	
	2
	22/08/2019
	06:03
	n/a
	04:03
	06:18
	11ºC, Wind 0/12, no rain
	Low number of faint common pipistrelle passes until 05:41.
	

	T30
	High
	1
	04/06/2019
	n/a
	21:12
	20:57
	23:12
	16ºC, Wind /12, no rain
	Single common pipistrelle foraging nearby from 21:24.
	No

	
	
	2
	21/08/2019
	n/a
	20:15
	20:00
	22:15
	17ºC, Wind 1/12, no rain
	Frequent common pipistrelle foraging nearby from 20:25.
	

	
	
	3
	06/09/2019
	06:26
	n/a
	04:26
	06:41
	8ºC, Wind 0/12, no rain
	No activity.
	

	T31
	High
	1
	30/05/2019
	04:59
	n/a
	02:39
	05:14
	13ºC, Wind 1/12, no rain
	Frequent common pipistrelle foraging passes nearby until 04:20.
	No

	
	
	2
	26/06/2019
	n/a
	21:23
	21:08
	23:23
	18ºC, Wind 4/12, no rain
	Low number of common pipistrelle foraging passes nearby from 21:49.
	

	
	
	3
	10/07/2019
	n/a
	21:18
	21:03
	23:18
	15ºC, Wind 0/12, no rain
	Faint pipistrelle foraging passes nearby from 22:24.
	

	T32
	Moderate
	1
	29/05/2019
	n/a
	21:06
	20:51
	23:06
	16ºC, Wind 1/12, no rain
	Single pipistrelle foraging continuously nearby from 21:03.
	No

	
	
	2
	27/06/2019
	04:53
	n/a
	02:53
	05:08
	13ºC, Wind 1/12, no rain
	Frequent common pipistrelle foraging nearby until 04:15.
	


[bookmark: _Ref16154614][bookmark: _Ref16154637][bookmark: _Toc22031072]Bat transect survey results
	Survey no.
	Date
	Start time
	End time
	Weather conditions
	Time
	Species
	Number
	Activity
	Description
	Location*

	1
	09/05/2019
	20:38
	22:38
	12ºC, Wind 4/12, no rain
	20:58
	Common pipistrelle
	1
	Foraging
	Commuting north-west along field boundary.
	1

	
	
	
	
	
	21:00
	Common pipistrelle
	1
	Commuting
	Heard only.
	2

	
	
	
	
	
	21:47
	Common pipistrelle
	1
	Commuting
	Heard only.
	3

	
	
	
	
	
	21:54
	Common pipistrelle
	1
	Commuting
	Heard only.
	4

	2
	02/06/2019
	21:22
	23:22
	16ºC, Wind 1/12, no rain
	22:59
	Common pipistrelle
	1
	Commuting
	Heard only.
	5

	
	
	
	
	
	23:02
	Common pipistrelle
	1
	Commuting
	Heard only.
	6

	
	
	
	
	
	23:10
	Common pipistrelle
	1
	Commuting
	Heard only.
	7

	3
	04/09/2019
	19:43
	21:43
	16ºC, Wind 0/12, no rain
	19:49
	Common pipistrelle
	1
	Foraging
	Heard only.
	8

	
	
	
	
	
	19:53
	Common pipistrelle
	1
	Commuting
	Commuting north across A3024.
	9

	
	
	
	
	
	19:56
	Soprano pipistrelle
	1
	Commuting
	Commuting west along tree line.
	10

	
	
	
	
	
	20:14
	Common pipistrelle
	1
	Foraging
	Heard only.
	11

	
	
	
	
	
	20:28
	Common pipistrelle
	1
	Foraging
	Heard only. Foraging until 20:33.
	12

	
	
	
	
	
	20:43
	Common pipistrelle
	1
	Foraging
	Heard only.
	13

	
	
	
	
	
	20:47
	Unknown
	1
	Commuting
	Commuting east toward A27.
	14

	
	
	
	
	
	20:52
	Common pipistrelle
	1
	Foraging
	Heard only.
	15

	
	
	
	
	
	20:55
	Common pipistrelle
	1
	Foraging
	Heard only.
	16

	
	
	
	
	
	20:59
	Common pipistrelle
	1
	Foraging
	Heard only. Foraging until 21:01.
	17

	
	
	
	
	
	21:05
	Common pipistrelle
	1
	Foraging
	Heard only.
	18

	
	
	
	
	
	21:07
	Common pipistrelle
	1
	Foraging
	Heard only.
	19

	
	
	
	
	
	21:09
	Common pipistrelle
	1
	Foraging
	Heard only.
	20

	
	
	
	
	
	21:25
	Unknown
	1
	Foraging
	Heard only.
	21

	
	
	
	
	
	21:27
	Common pipistrelle
	1
	Socialising
	Heard only.
	22

	
	
	
	
	
	21:28
	Common pipistrelle
	2
	Foraging
	Heard only.
	23

	
	
	
	
	
	21:30
	Common pipistrelle
	2
	Foraging
	Heard only.
	24


*Shown on figure 6, Appendix A
[bookmark: _Toc22031073]Static bat detector survey results
	[bookmark: _Hlk16149965]Survey number
	First date of survey
	Last date of survey
	Number of nights recorded
	Location
	Total number of passes per survey by species
	Mean passes by species per night (to nearest whole number)

	
	
	
	
	
	Brown long-eared bat
	Common pipistrelle
	Myotis sp.
	Noctule
	Serotine
	Soprano pipistrelle
	Brown long-eared bat
	Common pipistrelle
	Myotis sp.
	Noctule
	Serotine
	Soprano pipistrelle

	1
	01/05/2019
	08/05/2019
	7
	1
	0
	82
	0
	0
	0
	0
	0
	12
	0
	0
	0
	0

	
	
	
	
	2
	0
	18
	0
	0
	0
	1
	0
	3
	0
	0
	0
	1

	
	
	
	
	3
	0
	18
	0
	3
	0
	0
	0
	3
	0
	1
	0
	0

	
	
	
	
	4
	0
	146
	0
	1
	0
	1
	0
	20
	0
	1
	0
	1

	
	
	
	
	5
	0
	74
	0
	2
	0
	19
	0
	11
	0
	1
	0
	3

	2
	26/06/2019
	01/07/2019
	5
	1
	0
	6
	0
	0
	0
	3
	0
	3
	0
	0
	0
	1

	
	
	
	
	2
	0
	64
	0
	3
	1
	2
	0
	13
	0
	1
	1
	1

	
	
	
	
	3
	0
	88
	0
	1
	8
	55
	0
	18
	0
	1
	2
	8

	
	
	
	
	4
	0
	174
	0
	2
	6
	1
	0
	35
	0
	1
	1
	1

	
	
	
	
	5
	0
	137
	0
	2
	0
	17
	0
	28
	0
	1
	0
	4

	3
	30/08/2019
	05/09/2019
	7
	1
	5
	12
	7
	0
	1
	12
	1
	1
	2
	0
	1
	2

	
	
	
	
	2
	0
	26
	10
	29
	23
	1
	0
	4
	2
	5
	4
	1

	
	
	
	
	3
	0
	5
	36
	5
	0
	0
	0
	2
	6
	1
	0
	0

	
	
	
	
	4
	0
	176
	0
	0
	3
	0
	0
	26
	0
	0
	1
	0

	
	
	
	
	5
	0
	79
	8
	0
	3
	0
	0
	12
	2
	0
	1
	0


[bookmark: _Toc22031074]Dormouse survey results
	Nest tube number
	Nest tube ID
	Tree/shrub species
	Survey results

	
	
	
	30/05/2018
	11/06/2018
	23/07/2018
	23/08/2018
	28/09/2018

	1
	39.17
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	2
	24.53
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	3
	24.27
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	4
	24.52
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	5
	39.18
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	6
	24.22
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	7
	24.24
	Laurel Laurus nobilis
	-
	-
	-
	-
	-

	8
	24.72
	Norway maple Acer platanoides
	-
	-
	-
	-
	-

	9
	24.4
	Hazel Corylus avellana
	-
	-
	-
	-
	-

	10
	24.65
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	11
	24.54
	Laurel Laurus nobilis
	-
	-
	-
	-
	-

	12
	24.23
	Hazel Corylus avellana
	-
	-
	-
	-
	-

	13
	24.29
	Laurel Laurus nobilis
	-
	-
	-
	-
	-

	14
	24.70
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	15
	24.25
	Dogwood Cornus sanguinea
	-
	-
	-
	-
	-

	16
	39.16
	Oak Quercus robur
	-
	-
	-
	-
	-

	17
	24.71
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	18
	24.30
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	19
	24.80
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	20
	24.75
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	21
	24.10
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	22
	24.67
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	23
	24.63
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	24
	24.28
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	25
	24.69
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	26
	14.5
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	27
	14.6
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	28
	4
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	29
	24.66
	Hazel Corylus avellana
	-
	-
	-
	-
	-

	30
	3
	Blackthorn Prunus spinosa
	-
	-
	-
	-
	-

	31
	24.9
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	32
	24.26
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	33
	24.3
	Spindle Euonymus europaea
	-
	-
	-
	-
	-

	34
	24.51
	Elder Sambucus nigra
	-
	-
	-
	-
	-

	35
	24.2
	Sweet chestnut Castanea sativa
	-
	-
	-
	-
	-

	36
	24.73
	Hazel Corylus avellana
	-
	-
	-
	-
	-

	37
	24.46
	Cherry Prunus avium
	-
	-
	-
	-
	-

	38
	24.39
	Oak Quercus robur
	-
	-
	-
	-
	-

	39
	24.41
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	40
	24.31
	Elder Sambucus nigra
	-
	-
	-
	-
	-

	41
	24.55
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	42
	24.33
	Lime Tilia x europaea
	-
	-
	-
	-
	-

	43
	24.49
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	44
	24.68
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	45
	25.56
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	46
	45.20
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	47
	24.34
	Silver birch Betula pendula
	-
	-
	-
	Wood mouse Apodemus sylvaticus cache.
	- 

	48
	45.20
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	49
	24.42
	Goat willow Salix caprea
	-
	-
	-
	Wood mice Apodemus sylvaticus and nest.
	-

	50
	45.7
	Cherry Prunus avium
	-
	-
	-
	-
	-

	51
	45.22
	Oak Quercus robur
	-
	-
	-
	-
	-

	52
	24.44
	Oak Quercus robur
	-
	-
	-
	-
	-

	53
	24.38
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	54
	45.15
	Oak Quercus robur
	-
	-
	-
	-
	-

	55
	24.74
	Oak Quercus robur
	-
	-
	-
	-
	-

	56
	24.61
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	57
	24.50
	Norway maple Acer platanoides
	-
	-
	-
	-
	-

	58
	24.45
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	59
	45.21
	Oak Quercus robur
	-
	-
	-
	-
	-

	60
	24.62
	Oak Quercus robur
	-
	-
	-
	-
	-

	61
	24.43
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	62
	24.40
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	63
	24.47
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	64
	45.18
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	65
	24.37
	Silver birch Betula pendula
	-
	-
	-
	-
	-

	66
	45.4
	Hornbeam Carpinus betulus
	-
	-
	-
	-
	-

	67
	10.11
	Beech Fagus sylvatica
	-
	-
	-
	-
	-

	68
	45.11
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	69
	24.48
	Beech Fagus sylvatica
	-
	-
	-
	-
	-

	70
	10.13
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	71
	24.21
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	72
	24.36
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	73
	45.1
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	74
	24.57
	Oak Quercus robur
	-
	-
	-
	-
	-

	75
	45.3
	Oak Quercus robur
	-
	-
	-
	-
	-

	76
	24.32
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	77
	24.35
	Ash Fraxinus excelsior
	-
	-
	-
	-
	-

	78
	14.2
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	79
	24.64
	Ash Fraxinus excelsior
	-
	-
	-
	-
	-

	80
	24.6
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	81
	11.16
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	82
	45.23
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	83
	11.25
	Cherry Prunus sp.
	-
	-
	-
	-
	-

	84
	45.17
	Oak Quercus robur
	-
	-
	-
	-
	-

	85
	11.9
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	86
	11.11
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	87
	9.6
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	88
	12.11
	Buddleja Buddleja davidii
	-
	-
	-
	-
	-

	89
	45.12
	Oak Quercus robur
	-
	-
	-
	-
	-

	90
	45.14
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	91
	11.23
	Elm Ulmus minor
	-
	-
	-
	-
	-

	92
	11.19
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	93
	11.7
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	94
	45.16
	Hazel Corylus avellana
	-
	-
	-
	Wood mice Apodemus sylvaticus and nest.
	Wood mouse Apodemus sylvaticus nest.

	95
	11.3
	Hawthorn Crataegus monogyna
	-
	-
	-
	-
	-

	96
	11.16
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	97
	11.18
	Silver birch Betula pendula
	-
	-
	-
	-
	-

	98
	11.20
	Ash Fraxinus excelsior
	-
	-
	-
	-
	-

	99
	11.5
	Gorse Ulex europaeus
	-
	-
	-
	Destroyed by vegetation management.
	Destroyed by vegetation management.

	100
	11.12
	Goat willow Salix caprea
	-
	-
	-
	Destroyed by vegetation management.
	Destroyed by vegetation management.

	101
	9.70
	Elder Sambucus nigra
	-
	-
	-
	-
	-

	102
	9.12
	Elder Sambucus nigra
	-
	-
	-
	-
	-

	103
	916
	Gorse Ulex europaeus
	-
	-
	-
	-
	-

	104
	9.3
	Sycamore Acer pseudoplatanus
	-
	-
	-
	-
	-

	105
	9.10
	Gorse Ulex europaeus
	-
	-
	-
	-
	-

	106
	98.00
	Gorse Ulex europaeus
	-
	-
	-
	Wood mice Apodemus sylvaticus and nest.
	-



[bookmark: _Ref531858584][bookmark: _Toc22031075][bookmark: _Ref530558411][bookmark: _Ref530584435]GCN habitat suitability index (HSI) data
	
Pond reference
	
Assessment date
	Score per HSI Factor
	
HSI index
	
Suitability rating

	
	
	Location
	Pond area
	Pond drying
	Water quality
	Shade
	Waterfowl presence
	Fish presence
	Pond density
	Terrestrial habitat
	Macrophyte cover
	
	

	Pond 1
	13/06/2018
	1.00
	0.40
	1.00
	0.67
	1.00
	0.67
	0.67
	0.89
	0.33
	0.85
	0.70
	Good

	Pond 2
	29/06/2018
	1.00
	0.05
	0.10
	0.33
	1.00
	1.00
	1.00
	0.89
	0.67
	0.31
	0.45
	Poor

	Pond 3
	12/06/2018
	1.00
	0.40
	0.90
	0.67
	1.00
	0.67
	0.33
	0.89
	0.67
	0.41
	0.65
	Average

	Pond 4
	12/06/2018
	1.00
	0.12
	0.90
	1.00
	1.00
	1.00
	1.00
	0.89
	0.67
	0.71
	0.73
	Good

	Pond 5
	12/06/2018
	1.00
	0.14
	0.50
	0.01
	0.20
	1.00
	0.67
	0.89
	1.00
	0.33
	0.35
	Poor

	Pond 5a
	12/06/2018
	1.00
	0.14
	0.50
	0.01
	0.20
	1.00
	0.67
	0.89
	1.00
	0.33
	0.35
	Poor

	Pond 6
	12/06/2018
	1.00
	0.24
	0.10
	0.33
	1.00
	0.67
	1.00
	0.89
	0.01
	0.71
	0.36
	Poor

	Pond 7
	13/06/2018
	1.00
	0.49
	1.00
	0.33
	1.00
	1.00
	1.00
	0.89
	0.01
	0.31
	0.46
	Poor

	Pond 8
	13/06/2018
	1.00
	0.24
	0.10
	0.33
	1.00
	0.67
	1.00
	0.89
	0.01
	0.71
	0.36
	Poor
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