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Appendix 10.11 Ecological Lighting

This report presents the results of an ecological lighting baseline survey undertaken in May 2020 by Johns
Associates in support of the development proposals and planning application at One Horton Heath.

This baseline lux report has been compiled to provide baseline data on current lux levels on Site, to inform
future lighting schemes for the Site that may affect important habitats and ecological features. Specifically,
this is fo ensure that the new lighting strategy is complicit with legislation and current best practice guidance
on the use of artificial lighting on ecological features and with regard to identified ecological receptors.

The report aims to identify and quantify the areas of known light pollution and dark areas to enable a
comparison to be drawn between current and predicted light levels associated with the development. This is
achieved by identifying current luminaries on and adjacent to the Site (type and location) and the lux levels
at various points around these.

This survey is only to provide an ecological lighting baseline assessment and is not to replace a formal lighting
assessment carried out by professional lighting specialist.

2.1 HABITATS

2.1.1  Landscape by Day

The Site is associated with an area of grassland, woodland and riparian habitats covering approximately 120
hectares, located to the west of the existing settflement of Horton Heath, Eastleigh Borough, Hampshire.

The Site is characterised by gently undulating agricultural land currently used to produce arable crops in the
northern component, close to Fir Tree Lane and cattle grazed grassland in the southern component, adjacent
to Chalcroft Farm. The site is bisected by an area of woodland and minor watercourse, running east to west
across the Site. An extensive network of hedgerows exists with large mature standard frees present in the
northern section. An area of mature deciduous woodland lies in the northern section (Quobleigh Wood) that
is complimented by a number of small but mature (some ancient) woodlands located along the northern,
western and southern boundaries.
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Small watercourses, tributaries of the River Itchen, are present, flowing westwards and northwards. A number
of ponds are present within the Chalcroft Farm complex, in the south, and associated with Quobleigh Wood,
in the north, that support breeding populations of great crested newts.

The site contains clusters of residential and agricultural buildings, a number of which are now unoccupied. A
commercial meat processing facility is currently operational within Chalcroft Farm. A number of these buildings
support active bat roosts including maternity and satellite roosts.

Immediately adjacent to the east, lies the settlement of Horton Heath with residential areas and associated
gardens and infrastructure. To the south, the commercial development at Chalcroft Business Park lies adjacent
to the Site, separating it from the railway. To the west and north lie areas of agricultural land, woodland and
small farm and school building complexes. To the north, the Site adjoins woodland.

2.1.2 Landscape by Night

As the Site is located within a more rural environment on the edge of Horton Heath the artificial light from
commercial, industrial and residential sources is limited.

At the time of preparing this document, the north of the Site had no artificial light sources. All the properties to
the north apart from one are unoccupied and Fir Tree Lane, which cuts across the northern section of the Site,
had no street lights present along its length.

The southern section of the Site had intermittent street lights present along Burnetts Lane on the south eastern
Site boundary and street lights and commercial lighting around the Chalcroft Farm complex. Apart from this,
there were no other identified areas of artificial lighting.

The Site falls intfo an area that has brighter level of radiance from artificial light between 2-4 Nanowatts as
shown from maps produced by Campaign to Protect Rural England (CPRE) which maps England’s light
pollution levels!. This is due to the Site lying within relatively close distance to Southampton International Airport,
Eastleigh and Hedge End fown centres, which produce significant sky glow.

Valuable habitats for nocturnal species within the Site include, woodland, marshy grassland, hedgerows and
streams. The Site includes pockets of wet and dry broadleaved woodland that support nocturnal species.

The extensive network of hedgerows denotfing the field boundaries provide important foraging and
commuting habitat for nocturnal species and serve as wildlife corridors whilst offering refuge and hibernation
habitat.

Quobleigh Stream and its tributaries offer a valuable foraging and commuting resource to nocturnal and
crepuscular species and offer a wildlife corridor and habitat for fish species. Several ponds are also present, in
addition to a number of ephemeral pools associated with the water courses. These provide breeding habitat
tfo amphibians and offer a further foraging resource for nocturnal / crepuscular species.

2.2 SPECIES

Artificial Light at Night (ALAN) in the form of direct illumination due to external lighting, light-spill from internal
light sources; or the combined effect of urban lighting resulting in sky glow is estimated to be increasing
globally at 3-6% per year (Hélker et al, 2010).

ALAN has been shown to have a range of direct impacts on ecosystems and species, from the cellular level
to change in behaviour. It has been shown to disturb ecosystem processes by altering species abundance
and distribution, modifying ecosystem functioning (Gaston ef al., 2014; Bennie et al., 2015; Hélker ef al., 2015;
Knop et al., 2017); and can directly affect the physiology and behaviour of many organisms by affecting the
timing of daily rhythms, hormonal regulation, food intake, metabolism, migration and reproduction.

1 https://www.cpre.org.uk/ accessed 10.12.20
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The Site supports a number of protected species which are nocturnal and crepuscular, therefore artificial
lighting may result in adverse effects on these species by altering patterns of behaviour and breeding activity.
The effects on species present within the Site is discussed below;

2.2.1 Bafs

Johns Associates have carried out a range of bat surveys across the Site between 2018 and 2020, including;
Bat activity surveys (tfransect surveys and automated (static) detector surveys) which recorded at least seven
species of bat foraging on Site; namely common pipistrelle Pipistrellus pipistrellus, soprano pipistrelle P.
pygmaeus, nathusisus pipistrelle P. nathusii, long-eared Plecotus species (probable brown long-eared),
serotine Eptesicus serofinus, noctule Nyctalus noctfula (and Nyctaloid species), Myotis species and barbastelle
Barbastella barbastellus (an Annex |l species).

The Site also supports the following roosts, as identified during emergence / re-entry surveys of the Site in:

« Brown long-eared (two maternity roosts, on site);

« Three common pipistrelle day roosts;

« Two long-eared bat satellite and day roosts;

« Two brown long-eared maternity roosts (further tree roost adjacent to the Site).
« A noctule mating roost (on site)

Important features for long eared bats were identified as being linear tracks and hedges. The highest bat
diversity and activity along the woodland edge and watercourse on the western site boundary and
watercourses north and west of the solar farm.

Crossing point surveys recorded bat activity using linear features on Site at heights of 1-20m, with the average
height of commuting bats species being recorded between 2-5m. (Institute of Lighting Professionals and the
Bat Conservation Trust, 2018).

Many bat species are light adverse and street lighting (high-pressure sodium and white LED lights) used along
roads have been shown to deter bats, notably the slow-flying, woodland-adapted species such as Myotis and
Plecotus, from approaching roads (Stone, 2013) (Jones) (Fure A. , 2012) (Fure A. , 2006) (Emery, 2008).
Consequently, bat species less tolerant of light are put at a competitive disadvantage and are less able to
forage successfully and efficiently. This can have a significant impact upon fitness and breeding success
(Stone, 2013).

lllumination of a roost can result in a number of negative effects such as, delaying or preventing emergence
from roosts which may lead to abandonment or being entombed in the roost. A delay in emergence fimes
from the roost results in a reduced foraging time and missing the peak time of insect abundance (shortly after
dusk). Missing this feeding opporfunity can have a severe impact on the species survival rates.

Whilst light can deter a number of bat species it has also been shown to attract others, in particular open-air
foraging species such as Nyctalus and generalists like Pipistrellus (e.g. (Bat Conservation Trust, 2009) (Fure A.,
2006)), since short wavelength light aftracts insect prey, concentrating them around lights and increasing bat
foraging efficiency. This in itself can cause negative effects. These species, whilst exploiting insect swarms
around lights are likely to be at greater risk of collision with traffic. Higher mortality rates have been observed
where lights are adjacent to trees.

2.2.2 Birds

The Site supports nesting and foraging barn owl Tyto alba. Besides nocturnal species, the Site also supports a
range of breeding birds within hedgerows and woodland habitafs.

Barn owl eyes are twice as light sensitive compared to human eyesight. Their eyesight is adapted to also work
well in daylight and studies by the Barn Owl Trust have not observed this species to be negatively affected by
artificial lighting and may even use artificial lighting as an aid to hunting.
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2.2.3 Amphibians

The Site supports a breeding population of great crested newts within the pond located within the Chalcroft
Farm complex. There is also a population to the north of the Site, which (alongside the Chalcroft population)
form part of a wider Quobleigh metapopulation.

Hedgerows, marshy grassland and woodland offer good terrestrial habitat for this species. The Site also
supports common and widespread species of amphibian such as common frog and common toad. All
species of amphibian are predominantly nocturnal.

The effects of arfificial lighting on amphibians, especially great crested newtfs have not been widely
researched but is widely thought to have a negative effect on these species both within aquatic and terrestrial
habitats. One study found that the nocturnal activity of breeding male common toads Bufo bufo during the
breeding season decreased by half after exposure to 5 lux for 20 days; and at 20 lux, decreased by 73% (Touzet
et al., 2019); likely impacting on their breeding success owing to their short breeding period.

2.2.4 Dormice

A small dormouse Muscardinus avellanarius population was found during surveys conducted by Johns
Associates in 2020; an active dormouse and a small number of nests were located in artificial nest tubes
located along the woodland belt north of the solar farm.

Dormouse are a nocturnal species which are typically arboreal in habitat.

Research has found that excessive artificial lighting can cause disruption to the diurnal pattern in dormice and
can make illuminated habitats untenable to dormice which reduces the likelihood of the habitat being able
to support a dormice population.

2.2.5 Badgers

The Site supports a very low level of badger activity.

Badgers are known to be affected by artificial lighting; research has shown that badgers will delay their
emergence times from sett enfrances due to increased light levels from artificial lighting around setts. Research
has also shown that badgers will forage in un-lit areas in preference to lit areas even if there is a higher food
abundance in the areas with higher artificial light (IEEM 2008).

3.1 LIGHTING SURVEY

3.1.1 Site Assessment

Aerial imagery was used to identify areas of potential light spill within and adjacent to the Site, this informed a
visual walkover survey of the Site providing information on the location of artificial luminaries.

3.1.2 Site Survey

A Site survey was undertaken on 8t June 2020, between 22:45 and 00:45pm. Sunset was at 21:21. Weather
conditions were dry with little cloud cover (1/8 oktas).

Data was collected using an Amprobe LM-120 light meter which measures lux levels at resolutions of 0.01 lux
or lower, which enables accurate recording in darker areas. Light measurements were taken at the average
height at which bats have been recorded flying along connective hedgerow habitats, the lux meter was
attached to a 4m high pole in order to take standardized lux readings.
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Data was collected surrounding the previously identified artificial luminaries and specific habitats where
surveys have identified importance to previously identified species. Around artificial luminaries an assessment
was made at each location to ascertain the extent of artificial light spill from the source into adjacent habitats.
Samples were taken from the luminary to effective levels of 0 lux to plot areas of artificial light spill.

A GPS location of luminaries and light meter results were recorded and mapped using ESRI's Collector which
was subsequently digitized using a geographical information system (ArcGlIS).

The data collected from this survey highlights the base lighting conditions across the site, illustrating areas of
significant light spill.

The data shown in Table 3.1 represents a conservative example of the lux measurements for given conditions
found worldwide (values taken from use-IP Ltd (2008).

Table 3.1: Chart of Example Lux Levels

Lighting Conditions Lux Level
British summer sunshine 50,000
Overcast sky 5,000
Well-lit office 500
Minimum for easy reading 300

Passageway or outside working area 50

Good main road lighting 5-20
Sunset 10
Typical side road lighting 5
Minimum security lighting 2

Twilight 1

Clear full moon 0.25to <1
Typical moonlight/cloudy sky 0.1
Typical starlight 0.001
Poor starlight 0.0001

3.2 CONSTRAINTS AND LIMITATIONS

Moonlight can affect illuminance measurements. The survey was conducted the evening after full moon and
the moon was in its waning gibbous phase at 21% full. This resulted in an inflated maximum lux reading. To
calibrate for the natural lux levels from the full moon all results had the value of 0.05 lux subtracted, to present
an accurate assessment of light emitted from arfificial sources only. The value of 0.05 lux was obtained by
sampling multiple areas of the site where there was no artificial light to establish this baseline value of natural
ambient light.

Both the desk-based Site assessment and the visual walkover survey of the Site identified no arfificial luminaries
or areas of potential light spill within the northern section of the Site. Due to this the northern section of the Site
was not subject to detailed sampling as no sources of arfificial light were present.

The baseline lighting assessment recorded generally very low artificial light levels across the Site, with the
maijority of the Site having lux levels of 0 — 0.1 lux. Areas subject to increased light levels were present at
Chalcroft Farm and points along Burnetts Lane.

At Chalcroft Farm, light levels of >5 lux were recorded across an area of hard standing adjacent to Chalcroft
Pond, these results relate to a Mercury Vapour security light located on a utility pole opposite the pond on the
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driveway info the farm, see Plate 2. Lux levels between 1 - 5 lux, were frequently recorded within the main farm
complex, lux levels dissipated around the edges of the farm from 0.5 lux to 0 lux see Figure 1. The light spill from
the cenfre of the farm complex was observed not to spill info the surrounding improved grassland fields.
Artificial luminaries around the farm included security flood lighting and internal light spill from an office
building.

Luminance from two streetlights assumed to be low pressure sodium maps (SOX) were adjacent to the Site
boundary on Burnetts Lane, see Plate 1. these lamps had a small range of artificial light spill into the Site
boundary which can be seen in Figure 1, where the extent of the light spill was plotted from the source. From
the hedgerow nearest the streetlights the lux level was recorded at 0.5 - 1 lux this dropped back down to 0 —
0.1 lux at a distance of 20-25m.

Overall the current artificial lighting impact on the Site is very minimal and is limited to small localized areas
which had a small range of light spill. The maijority of the Site has a lux level of 0 - 0.1 lux providing a large extent
of dark habitats and corridors for nocturnal species throughout the Site.

The existing artificial lighting adjacent to the great crested newt population located within Chalcroft Farm
pond (where the highest lux level of >5 lux was recorded for the Site) is considered likely to influence the
dispersal of this species across the lit frackway. The arfificial luminance onto the pond and the terrestrial
habitats directly surrounding the southern section of the pond may adversely affect the movement of this
species within the landscape. Great crested newt may avoid using areas with higher lux levels and instead
favouring habitat with lower lux levels which may affect the dispersal of this species into the surrounding habitat
causing the population to become isolated.

The brown long eared maternity colony located within a building in the Chalcroft Farm complex had areading
of 0.1 - 0.2 lux outside of the building, this level of luminance is considered very low .

Plate 1: Low pressure sodium lamp on Burnetts Lane
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Figure 1: Lux Survey Results
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The survey results highlight that the Site has a very low overall baseline lux level. Only two specific areas subject
to artificial lighting were identified around the operational Chalcroft Farm food processing facility and at the
junction of the access track and Burnetts Lane.

Lighting designs for the development should aim to maintain low lux levels across the Site to maintain dark
corridors and unlit habitats that are important for the nocturnal and crepuscular species present.

Bats are considered to be the species most likely to be negatively affected by an increase in arfificial lighting
from the development, in particular the species that are known to be light adverse, such as brown long-eared
bats. Ofter, barn owl, dormice and great crested newts could also potentially be affected by any artificial
lighting of high value habitats given the current absence of artificial lighting on these habitats. This is
particularly relevant to the lighting of any road severance locations.

The lighting approach for new development should be in accordance with current best practice guidance
on designing lighting with reference to bats (Bat Conservation Trust and Institution of Lighting Professionals,
2018).

As an overarching principle, dark corridors must be maintained around roosts, foraging areas and commuting
corridors with no net increase in light levels as a result of the development in areas used by bats. It should be
noted that enhancements over the existing baseline must also be built into scheme design wherever possible;
i.e. development schemes that actively reduce any existing elevated lux levels associated with bat habitat
feafures.

Important bat habitat zones and sensitive habitats should be maintained in ‘completely dark’ conditions,
defined as < 0.2 lux on the horizontal plane and less than 0.4 lux on the vertical plane (measured at 1.5m and
4m) (Bat Conservation Trust and Institution of Lighting Professionals, 2018).

A discrete buffer-zone oriented parallel to each retained ecological feature of importance to the nocturnal/
crepuscular species, present on Site, should be created. Example cross sections of suitable boundary
freatments and design are shown in Figure 2.
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Figure 2: Core Habitat Features and associated Buffer-Zones for Boundary Features (Above) and Within Development (Below).
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