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7.
Lighting 

7.1
Introduction

7.1.1
This Chapter provides a lighting impact assessment associated with light spill, glare and sky glow arising as a result of the installation of artificial lighting on the proposed development site.  The proposed development will operate potentially over a 24 hour, 7 day period, with the external operational areas being illuminated during the hours of darkness.  

7.1.2
The Chapter includes an outline of relevant legislation and policy, a description of the baseline lighting conditions within the study area and the potential impacts that may arise from the proposed development during both the construction and operational phases.

7.1.3
In order to inform the impact assessment, an outline Lighting Strategy and a Landscape Strategy have been produced for the site and have been incorporated into the impact assessment.

7.1.4
Further to this, the assessment describes the mitigation measures recommended, where necessary, to prevent or minimise any potential impacts on identified sensitive receptors from light spill, glare and sky glow during construction and operation.  Sensitive receptors have been defined as including local residents to the west and south of the site, the road and motorway users and receptors requiring dark skies (e.g. astronomers).

7.1.5
The impact of lighting on protected species such as bats is discussed in Chapter 8 on Ecology.  

7.2
Legislation and Policy Context

National Planning Guidance and Policy 

Planning Policy Statement (PPS) 23 

7.2.1
PPS 23 Planning and Pollution Control (2004) requires planning authorities to take account of the possible polluting impact of lighting in preparing local development documents.  In the latter part of 2006 support for combating light pollution was strengthened with the prospect of a new annex to PPS 23 on light pollution and a requirement for local planning authorities to implement policies covering acceptable types of lighting.  At this stage the content and date of release of this annex have not been stipulated.  The content of the annex, however, will be subject to full public consultation when released in draft format. Release is anticipated the latter part of 2007.  

Clean Neighbourhoods and Environment Act 2005

7.2.2
The Clean Neighbourhoods and Environment Act (CNEA) 2005 gives local authorities and the Environment Agency (EA) additional powers to deal with a wide range of issues including nuisance from artificial lighting.  In this context, nuisance is defined as an unreasonable interference with someone’s enjoyment of their property and / or injurious to health. 

7.2.3
In March 2006, DEFRA produced guidance on Sections 102 and 103 of the CNEA 2005, which provides content on the best practicable means for addressing artificial light as a statutory nuisance.  The final guidance document notes that Section 102 adds to the descriptions of statutory nuisances listed in section 79(1) of the Environmental Protection Act (EPA) 1990 to include impacts from artificial lighting as follows:

‘Section 102- (fb) artificial light emitted from premises so as to be prejudicial to health or a nuisance’.

7.2.4
The regulations relating to artificial lighting came into force on 6 April 2006.  These changes extend the duty on local authorities to ensure their areas are checked periodically for existing and potential sources of statutory nuisances, including those arising from artificial lighting.  Local authorities must take reasonable steps to investigate complaints of such nuisances from artificial light. Once satisfied that a statutory nuisance exists or may recur, local authorities must issue an abatement notice (in accordance with Section 80(2) of the EPA 1990) against either the person responsible for the nuisance, or the owner or occupier of the premises from which it emanates, requiring that the nuisance cease or be abated within a set timescale.  

7.2.5
There are certain exemptions from these nuisances including light emitted from light sources which are used for transport purposes and other premises where high levels of light are required for safety and security reasons.  Included in this exemption are ‘railway premises’, which are defined by the CNEA 2005 as ‘any premises which fall within the definition of “light maintenance depot”, “network”, “station” or “track” in Section 83 of the Railways Act 1993’.  This exemption will apply to some but not all areas of the site.  Areas to which it will not extend include warehousing and car parking areas.  

7.2.6
It should be noted that streetlights/highways lighting are not specifically exempt from the CNEA 2005, although due to their location they are unlikely to qualify as a statutory artificial light nuisance as they are not located on premises.

Good Practice Guidance

7.2.7
The former Office of the Deputy Prime Minister (ODPM) in conjunction with the Countryside Commission published Lighting in the Countryside: Towards Good Practice in July 1997 and a revised issue in 2001.  The guidance was developed to ‘provide practical advice on the prevention and control 

of lighting impacts through appropriate action by all those involved with lighting in the countryside’.  Its objective is ‘to identify good practice in the planning and design of lighting in rural areas; and advise on how it can be achieved, using case study examples’ (ODPM, 2001).  The guidance provides valuable information on lighting best practice and the standard methodology outlined in this guidance document has been followed.  

7.2.8
Maidstone Borough Council (MBC) does not have any supplementary planning guidance on lighting and has recommended reference be made in the assessment to the guidance levels outlined in the non-statutory document Guidance Notes for the Reduction of Obtrusive Light published by the Institute of Lighting Engineers (ILE, 2005; included at Appendix 7.1).  Four environmental lighting zones, which are likely to be used by local planning authorities to assist in determining lighting standards, are defined as follows:

· E1 Environmental Zone: Intrinsically Dark Landscapes such as National Parks, Areas of Outstanding Natural Beauty (AONB) or other dark landscapes;

· E2 Environmental Zone: Low District Brightness Areas (e.g. small village a rural location but outside Zone E1);

· E3 Environmental Zone: Medium District Brightness Areas (e.g. a small town centre or in an urban location); and

· E4 Environmental Zone: High District Brightness Areas (e.g. Town or city centre with high levels of night-time activity).

7.2.9
It is proposed that where a district classification falls between two zones that the lower environmental zone standards are applied in the design of the lighting for a development, e.g. an E2 Environmental Zone instead of an E3.  The threshold values for the above environmental zones are summarised in Table 7.1 below.  

Table 7.1: Standards Proposed by ILE (2005) for Limiting Obtrusive Light

	OBTRUSIVE LIGHT LIMITATIONS FOR EXTERIOR LIGHTING INSTALLATIONS

	Environmental Zones
	Sky Glow

UWLR

(Max %)
	Light into Windows

Ev (lux)

Before curfew
	Light into Windows

Ev (lux)

After curfew
	Source Intensity

I (kcd)

Before curfew
	Source Intensity

I (kcd)

After curfew
	Building Luminance

L (cd/m2)

Average, Before curfew

	E1
	0
	2
	1
	0
	0
	0

	E2
	2.5
	5
	1
	20
	0.5
	5

	E3
	5
	10
	2
	30
	1.0
	10

	E4
	15
	25
	5
	30
	2.5
	25


Notes to table:

UWLR (Upward Light Ratio) is the maximum permitted percentage of luminaire flux that goes directly into the sky;

Ev is Vertical Illuminance in Lux; 

I is Light Intensity in Candelas; 

L is Luminance in Candelas per square metre; and

Curfew refers to a time when the local planning authority has agreed that the lighting installation should be switched off - typically 11pm - 7am.

7.2.10
In accordance with the ILE Guidance Notes and in relation to the assessment, the following definitions are used in describing artificial lighting effects:

Sky glow: the upward spill of light into the sky that can cause a glowing effect and is often seen above cities when viewed from a dark area;  

Light spill: the unwanted spillage of light onto adjacent areas that may affect sensitive receptors, particularly residential properties and ecological receptors, such as bats and breeding birds;  

Glare: the uncomfortable brightness of the light source against a dark background, which dazzles the observer and may cause nuisance to residents and/or present a hazard to road users;

Light trespass: the spilling of light beyond the boundary of a property, which may cause nuisance to others.


BS 5489 (2003) Code of Practice for the Design of Road Lighting – Part 1: Lighting of Roads and Public Amenity Areas

7.2.11
BS 5489 Part 1 (2003) provides recommendations on the general principles of road lighting.  It provides recommendations on aesthetic and technical aspects and advises on statutory provisions, operation and maintenance of lighting.  The standard provides recommendations for the design of lighting for all types of highways and public thoroughfares, including those specifically for pedestrians and cyclists and for pedestrian subways and bridges.  It also provides recommendations for the design of lighting in urban centres and public amenity areas and provides additional recommendations for lighting around aerodromes, railways, harbours and waterways, in order to minimise the potential for lighting to interfere with these modes of transport.  

BSEN 13201 (2003) Road Lighting – Part 2: Performance Requirements

7.2.12
This part of this European Standard defines, according to photometric requirements, lighting classes for road lighting aimed at the visual needs of road users and it considers environmental aspects of road lighting.  
Regional Planning Guidance and Policy

Regional Planning Guidance for the South East (RPG 9, Adopted March 2001)

7.2.13
RPG 9 does not make any specific references to the impacts of light pollution, although it does refer to maintaining tranquillity and the character and distinctiveness of the different areas in the region.  

The Draft South East Plan (March 2006) 

7.2.14
There are no specific polices noted in the draft South East Plan Core Regional Polices relating to light pollution and the effects from the introduction of artificial light sources as part of new development proposals.  The draft Plan, however, does state that actions and decisions associated with development and the use of land should actively encourage the conservation and, where appropriate, the enhancement of the character, distinctiveness and sense of place of settlements and landscapes throughout the region.  Opportunities for creating a high quality environment should be sought, based on a shared vision that places emphasis on good design, innovation, sustainability and achieving a high quality of life.  

County and Local Planning Guidance and Policy

Kent and Medway Structure Plan (Adopted July 2006)

7.2.15
The Kent and Medway Structure Plan contains in Chapter 9 specific polices in relation to minimising sources of pollution and identifies the effects of light as a form of pollution which can adversely affect the environment and quality of life as it can be visually intrusive.  

7.2.16
In particular, Policy NR5: Pollution Impacts states that:

 “The quality of Kent’s environment will be conserved and enhanced. This will include the visual, ecological, geological, historic and water environments, air quality, noise and levels of tranquillity and light intrusion.

Development should be planned and designed to avoid, or adequately mitigate, pollution impacts. Proposals likely to have adverse implications for pollution should be the subject of a pollution impact assessment. In assessing proposals local authorities will take into account: 

(a) impact on prevailing background pollution levels; and

(b) the cumulative impacts of proposals on pollution levels; and

(c) the ability to mitigate adverse pollution impacts; and

(d) the extent and potential extremes of any impacts on air quality, water resources, biodiversity and human health.

Development which would result in, or significantly contribute to, unacceptable levels of pollution, will not be permitted.”

Kent Design: A Guide to Sustainable Development, December 2006 

7.2.17
The above document sets out a number of principles for good design, including the following that are of relevance to artificial lighting.

Principle 6.8: Caution should be taken to prevent excessive or inappropriate external lighting particularly in sensitive areas

7.2.18
Light pollution is recognised as a prominent environmental concern.  External lighting should be integrated with the fabric and character of the environment and should be based on an assessment of the needs of the users, the location, the size of the space and the activities to be lit.  It requires a skilled engineer and careful planning to avoid overpowering and unnecessary lighting or inappropriately large equipment. 

7.2.19
Illumination from lamps that are lower in height are seen as meeting the needs of pedestrians and minimising light pollution and spillage outside the area that needs to be lit.  District planning authorities should ensure that local plans have effective policies to deal with light pollution resulting from development and may consider conditions to prevent unnecessarily powerful external lighting from being installed by residents.  

Principle 7.6: An appropriate level of lighting should be provided to enhance safety and security

7.2.20
Fear of personal crime may deter people from being outdoors at night and research shows that certain sectors of the public are more likely to be victims of crime after dark.  Those at risk include women on their own, the elderly and young people between the ages of 11 and 17.  Studies have shown that lighting can do much to reduce crime and the perception of crime.  To enhance safety, lighting should be provided for footways and cycleways, where these are segregated from the carriageway.  Adequate access must be allowed for the maintenance of such lighting.  Design specifications for lighting are constantly being updated and energy efficient and non-intrusive styles of luminaire are now commonplace.  

7.2.21
An appropriate overall level of street lighting for carriageways, footways and footpaths will help reduce the need for intrusive and high energy-consuming security lighting.  

7.2.22
Footways and cycleways may best be left unlit when located in rural or otherwise unlit areas and when such links cross rural land between urban areas.  Consultation with the local council at an early stage will ascertain the desire for lighting in a given locality.  

Maidstone Borough-Wide Local Plan Adopted, Dec 2000

7.2.23
Policy ENV49 indicates that in determining proposals for external lighting, MBC will:

· Seek to ensure that the lighting is necessary and the scheme proposed is the minimum required to undertake the task satisfactorily: and

· Seek to ensure that light spillage is minimised; and

· Seek to ensure that the lighting scheme does not adversely impact on the amenities of adjoining or surrounding occupiers; and

· Seek to ensure that the lighting scheme is not visually detrimental to its immediate or wider landscape setting; and

· Encourage the use of low level 'bollard' lighting where appropriate; and

· Not allow external lighting which dazzles or distracts drivers or pedestrians using nearby highways.
7.2.24
Additionally, some of the central objectives of the Local Plan refer to the local distinctiveness of the area which could be considered to include lighting.  These are:

Objective 3

“To protect the countryside for its own sake and to restrict the development of green field sites to the minimum necessary to conform with Structure Plan development requirements; to identify and implement policies to protect areas of countryside and open space having special qualities, or achieving particular functions (such as separating urban areas).”
Objective 13

“To protect the individual character of villages and rural settlements in the Borough, and their countryside settings, and specifically to resist proposals for the unacceptable expansion of either Maidstone town, or the Medway Towns, or particular villages, which would contribute to the coalescence of such settlements to the detriment of their individual identities or countryside setting.”
Compliance with Policies

7.2.25
In order to comply with planning guidance and policy at a national, regional and local level, the proposed development must use the minimum and sufficient amount of lighting necessary to provide for the safe and secure use of the site for its intended purpose, without significantly affecting the local sensitive receptors (including adjacent residential properties), as a result of the potential effects of light spill, glare and sky glow.  

7.2.26
It is anticipated that the adoption of the appropriate, controlled and well designed lighting strategy for the operational phase of the proposed development (included at Appendix 7.2), as well as during the construction phases, in accordance with current best practice guidance, together with the appropriate design and orientation of buildings, will ensure that the potential effects on surrounding sensitive receptors from light spill, glare and sky glow are minimal and acceptable given the intended 24 hour land use.  In addition, the implementation of a landscape strategy to provide mitigation for the visual effects of development will further screen surface level illumination and any residual affects of light spill and glare from adjacent areas.  

7.3
Assessment Methodology and Significance Criteria

7.3.1
The approach and methodology used to assess the baseline lighting conditions on and in the immediate vicinity of the site involves a desk study, a baseline lighting survey and predicative modelling undertaken by Thorn Lighting based on a proposed lighting strategy for the site.  In order to inform the impact assessment, supporting information has been assessed, including the outline lighting strategy/predictive modelling and the landscape strategy proposed for the site.  Consultation with MBC has also been undertaken to confirm the scope of works and method of assessment.

Desk Study

7.3.2
A desk study has been undertaken to identify relevant legislation, planning policy, good practice guidance, local designations and relevant planning policy in relation to lighting.  

7.3.3
The following guidance and methodology has been considered as part of this assessment:

· ODPM (1997) Lighting in the Countryside: Towards Good Practice - Countryside Commission:  

· The Institution of Lighting Engineers (2005) Guidance Notes for the Reduction of Obtrusive Light (Appendix 7.1);

· British Standard 5489-1 (2003) Code of practice for the design of road lighting, Part 1 Lighting of roads and public amenity areas, British Standards Institution; and

· BSEN 13201 (2003) Road Lighting – Part 2: Performance Requirements.

Consultation

7.3.4
Telephone consultations have also been undertaken with the Environmental Health and Planning Departments at MBC in order to agree the scope and methodology of the assessment and confirm any aspects of the assessment that require particular consideration.  

7.3.5
The record of discussion is included at Appendix 7.3.  MBC commented that they did not have any specific lighting guidance (e.g. supplementary planning guidance) or design criteria that should be followed and made reference to ILE (2005) Guidance Notes and British Standards guidance that should be followed.  

7.3.6
Discussions were also undertaken with the project team, including Thorn Lighting (lighting designers for the scheme), the architects and the ecology and landscape consultants, to ensure that the approach to the lighting assessment and consideration of sensitive receptors was consistent.  

Site Visit and Baseline Lighting Survey

7.3.7
A day-time and night-time site visit and survey was undertaken on the 3 April 2007, to identify the lighting installations currently present on the site and to establish lighting conditions on the site and immediate area.  The night-time survey was undertaken between the hours of 21.00 and 00.00 under partially cloudy skies.  The moon did have a strong visual presence, but was screened by cloud cover and, therefore, did not influence ambient lighting levels recorded during the survey.  Readings were taken of the existing lighting installations in the vicinity of the site and in the surrounding area.  Sensitive receptors in close proximity to the proposed development were identified using Ordnance Survey mapping and in consultation with the landscape consultant.  These receptors were confirmed during the day-time walkover and were incorporated into the baseline night-time survey of the site.  

7.3.8
In order to benchmark the existing levels of lighting on and in the immediate vicinity of the site, readings of local illuminance (light spill) and luminance (glare and sky glow) from highways/street lighting and externally lit buildings and installations on the site and in the local area were taken during the night-time survey.  

7.3.9
The following equipment was used during the night-time survey:

· Illuminance was recorded using a Minolta T10 (Serial Number 41021018/ 60031036); and

· Luminance readings were made using a Minolta LS100 (Serial Number 79013024).  

7.3.10
Photographs were taken to illustrate the current ambient lighting levels and screening afforded in the vicinity of the site and in the surrounding area.  Illustrative photographed viewpoints were taken at five locations (Night time Viewpoint, NVs, 1 to 5), to obtain an indication of the existing lighting conditions across the site and in areas in the immediate vicinity of the site.  These were selected to represent key viewpoints across the site taken from selected representative sensitive receptors both on and adjacent to the site boundary.  Readings of luminance were taken to support the viewpoints and vertical and horizontal illuminance readings were also taken.  

7.3.11
Additional readings of vertical and horizontal illuminance were recorded at 10 locations (A-J) on and in the immediate vicinity of the site, to enable the baseline lighting conditions on and surrounding the site to be benchmarked.  Monitoring locations were chosen to be representative of the site and area as a whole and in areas where lighting was observed to be particularly intrusive.  The night-time viewpoints and monitoring locations are shown on Figure 7.1 and are described in Table 7.2.  

Table 7.2: Description of Night-time Viewpoints and Monitoring Locations  

	Location
	Description

	NV1
	Located on the western site boundary on the public footpath approximately 30m from Thurnham Lane.  This 180 degree viewpoint benchmarks the relatively unrestricted views from properties located at intervals along Thurnham Lane in an easterly direction (also taking in views to the north and south). 

	NV2
	Located off Water Lane in the central-west of the site.  This 180 degree viewpoint identifies the existing lit environment in the Bearsted area to the south-west of the site, and demonstrates the screening effect of the Ashford to Maidstone East railway line in this location.  

	NV3
	Taken from the road leading to Barty Farm.  This 180 degree viewpoint benchmarks the views from this raised area of land to the east, south and to the west.  Residential properties are clearly visible in Bearsted in a south-westerly direction.  

	NV4
	90 degree viewpoint looking to the south and west benchmarks the view from the M20 into the site.   

	NV5
	270 degree viewpoint located adjacent to Junction 8 of the M20, showing significant light sources from the A20 Ashford Road leading to the roundabout, as well as lighting at Maidstone Services adjacent to the north of the M20.

	A
	On A20 Ashford Road near Junction 8 of the M20, to the east of the site.

	B
	At the Maidstone Services to the north of the M20 (north-east of the site).

	C
	At the pumping station to the north of the site, beyond the M20 and Channel Tunnel Rail Link.

	D
	On the road leading to Woodcut Farm, to the south of the site boundary.

	E
	On Caring Lane to the south of the site.

	F
	On Ashford Road near the junction with Crismill Road, to the south of the site.

	G
	On Crismill Road adjacent to residential cottages adjacent to the site boundary. 

	H
	At the junction of Roundwell and the road leading up to Barty Farm, to the south of the site.

	I
	On Mallings Drive near the rail embankment to the south of the site. 

	J
	On Church Lane, adjacent to Bearsted Green in the settlement centre.  


Supporting Information

Lighting Strategy and Predictive Modelling

7.3.12
The Lighting Strategy and Predictive Modelling prepared for the site by Thorn Lighting in June 2007 includes details of the lighting designs proposed for the different areas of the application site, including the location and type of the lighting installations proposed, the column height and the type of fitting, lantern and lamp type proposed.  The Lighting Strategy, results of the predictive modelling exercise and details of the lighting installations proposed are included in Appendix 7.2.  

7.3.13
The lighting installations and locations proposed have been selected in order to reduce the potential impact of light spill, glare and sky glow associated with the proposed development.  The strategy is supported by a predictive model of potential light spill which confirms that light spill is contained within the application site boundary.  The Lighting Strategy also demonstrates that the effects of sky glow will be controlled through retaining the tilting angles of the lanterns to an absolute minimum (0 degree tilt for security floodlighting and a standard maximum tilt of 5 degrees for highways lighting), to ensure that no direct upward light loss occurs (upward waste light ratio of 0 in accordance with the ILE guidance for an E1/E2 Environmental Zone – refer to Appendix 7.1 – with the exception of the low level Orus lighting in the Intermodal area, which will have an 8% ULR) and thus significantly reducing the effects of sky glow.  The Lighting Strategy and Predictive Modelling was reviewed against the baseline lighting levels observed on and in the immediate vicinity of the site to estimate likely changes in the lit environment as part of the impact assessment.  

Landscape Strategy

7.3.14
The proposed Landscape Strategy for the site has been reviewed in order to determine the proposed screening to assist in mitigating the lit surface areas, including the car parking, loading bay and intermodal areas and reducing any potential residual effects of light spill and glare associated with the installation of artificial lighting as part of the proposed 24 hour operations.  The Landscape Strategy is described in Chapter 6 of this ES.  

Significance Criteria

7.3.15
The criteria used to determine the ‘significance’ of the change in lighting levels associated with the proposed development have been defined qualitatively, using professional judgement and best practice guidance identified previously.  This has been supported with predictive modelling that quantifies the proposed extent of light spill (measured in lux) on the site from the proposed new lighting installations.  

7.3.16
The significance of effects has been determined based upon the following:

· international, national and local standards;

· the relationship with planning policy;

· consideration of best practice guidance, including ILE (2005);

· the baseline conditions and the sensitivity of the receiving environment to change;

· the reversibility and duration of effects;

· the inter-relationship between effects; and

· the nature and extent of any cumulative effects.  

7.3.17
The significance of effects reflects judgements as to the importance or sensitivity of the affected receptor(s) and the nature and magnitude of the predicted changes.  For example, a moderate negative impact on a feature or site of low importance will be of lesser significance than the same impact on a feature or site of high importance.  

7.3.18
Table 7.3 presents the significance criteria used to assess the significance of effects where they are predicted to occur.

Table 7.3: Significance Criteria used in the Lighting Assessment

	Significance
	Definition

	Major positive 
	Major decrease in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, resulting in a noticeable improvement in baseline conditions, well within the recommended ILE guidance levels.

	Moderate positive
	Moderate decrease in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, moderately less than the baseline conditions and recommended ILE guidance levels.

	Minor positive
	Minor decrease in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, resulting in a perceptible improvement in baseline conditions, within the recommended ILE guidance levels.

	Neutral
	No increase or decrease in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties and would cause no discernible effect to current baseline conditions.

	Minor negative
	Minor increase in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, would cause a perceptible change in baseline conditions which are slightly above recommended ILE guidance levels, but where current uses could still be maintained. Minor effects on sensitive receptors.

	Moderate negative
	Moderate increase in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, resulting in a noticeable effect on baseline conditions moderately in excess of the recommended ILE guidance levels. Moderate effects on sensitive receptors.

	Major negative
	Major increase in the level of sky glow, light spill and glare onto surrounding areas and illuminance levels at the windows of residential properties, resulting in a major effect on baseline conditions significantly in excess of the recommended ILE guidance levels. Major effects on sensitive receptors.


7.3.19
Baseline conditions in the above table refer to the conditions recorded on and in the immediate vicinity of the application site during the baseline lighting survey on 3 April 2007.  

7.3.20
These classifications have been applied indicatively based on the baseline lighting conditions recorded at the site and available information and guidance levels contained in the ILE Guidance Notes.  

7.3.21
The overall significance of an impact will be determined by measuring the duration of the impact and will distinguish between temporary and permanent impacts based on the following:

· Short Term – the effects from lighting would be of short duration and would not last more than 2 to 5 years from the commencement of the works;

· Medium Term – the effects from the lighting would take 5 to 15 years to be mitigated; and

· Long Term – the effects from the lighting would be reasonably mitigated over a long period of time (15 years or more) and includes permanent impacts.

Sensitive Receptors 

7.3.22
For the purposes of this assessment the following sensitive receptors have been identified during the desk study and confirmed during the day-time and night-time surveys undertaken:

· Residents adjacent to the site may be affected by glare and light spill onto the facades of their properties associated with the proposed lighting as part of the development; 

· Road users on the M20 Motorway and A20 Ashford Road and internal access roads and public rights of way including motorists, cyclists and pedestrians sensitive to changes in ambient lighting levels and the effects from glare;
· Additional sensitive receptors have been identified and will be assessed separately in ES Chapter 6 on Landscape and Visual Implications and Chapter 8 on Ecology respectively;

· Residents’ visual amenity and aesthetic quality may be affected by installed lighting, particularly associated with those properties that have a direct view of the site (refer to Chapter 6 Landscape and Visual effects).  In particular, this applies to residents adjacent to the site boundary at Fremlins Road and Mallings Drive (to the south); Thurnham Lane (to the west); those on higher ground in Bearsted Village, e.g. near the Green; properties along the southern boundary of the site and those on Crismill Road to the south of the site; and

· A range of ecological receptors which are known to use the site (refer to Section 8 Ecology), including Pipestrelle bats, which are known to roost in properties on the site and Serotine bats, which are suspected to be roosting in buildings along Crismill Road adjacent to the southern site boundary.  
Assumptions and Limitations

7.3.23
The guidance levels for light trespass into windows have been used as the principal criteria for assessing the impacts associated with the proposed development.  However, given the subjective nature of sky glow and glare, it is difficult to quantify the potential impacts due to a number of variables including the fact that sky glow is measured as a percentage change and glare from a light source is dependent on the type of light source and the distance in which the luminance reading is taken from the light source.  In addition, to date, there are no set criteria to quantify the potential effects on ecological and landscape receptors.  

7.3.24
For the purposes of classifying areas with reference to the ILE (2005) Environmental Zones, it has been assumed that street/highways lighting, as well as domestic security lighting, will remain switched on throughout the night-time period and consequently the more stringent post-curfew values stipulated in the ILE guidance have been referred to determine the current baseline lighting conditions.  

7.3.25
It has been assumed that the lighting specification proposed will be implemented as part of the proposed development and that the associated predictive light modelling undertaken will therefore be accurate.  

7.3.26
All new artificial lighting has been assumed to be installed within the site boundary.  No new off-site lighting (e.g. from the A20 access to the M20) is envisaged, given the existing lighting infrastructure provision which has been assumed to be adequate.  

7.3.27
In addition, the aesthetic and amenity effects of installed lighting on adjacent residential properties is assessed in Chapter 6 on Landscape and Visual aspects.  The effects of lighting on ecological species potentially sensitive to increases in ambient lighting levels are assessed in Chapter 8 on Ecology.  

7.4
Baseline Conditions

7.4.1
This sub-section describes the results of the baseline lighting survey undertaken on 3 April 2007.  It includes information relating to the existing lighting on and surrounding the site and provides data on both levels of illumination (including light spill) and luminance (glare and sky glow) from externally lit sources in the area, including security lighting, highways and street lighting, together with levels of fugitive light loss from the windows of properties.  

7.4.2
The monitoring locations used in the night survey are illustrated in Figure 7.1 and shown in Table 7.2. The night-time viewpoints (NV1-5) are shown on Figures 7.2 and 7.3 respectively and the illuminance levels on and surrounding the site are shown in Table 7.4.  

7.4.3
Such readings enable the baseline lighting conditions on the application site and surrounding the site to be benchmarked.  In order to determine the baseline levels of lighting on and surrounding the site reference has been made to the Environmental Zone Criteria for light trespass into windows (measured in lux) as outlined in the ILE Guidance Notes.  Both pre-curfew (referred to where light sources are switched off before the recommended 2300hrs curfew time) and post curfew (referred to if light sources remain on throughout the night time period such as highways and street lighting) standards have been referred to as part of the baseline assessment.  Further technical information relating to the selected viewpoints and monitoring locations, together with observations at each location, are detailed in Table 7.4 below.  
Table 7.4:
Illuminance Levels recorded on the Site and in the surrounding areas and details of the ILE Environmental Zone Criteria and Baseline Lighting Conditions

	Location
	Vertical Illuminance (Lux)*
	Horizontal Illuminance (Lux)
	ILE Zone Criteria
	Baseline Survey Comments

	
	North
	East
	South
	West
	
	
	

	On Site

	NV1
	0.02
	0.01
	0.01
	0.02
	0.02
	E1/E2
	The current night-time scene, viewed in an easterly direction from Night-time Viewpoint 1 (NV1) on the footpath on the western boundary of the site, is illustrated on Figure 7.2.  

Given the absence of direct light sources on the application site and on Thurnham Lane (light partially visible from properties on Thurnham Lane), the levels of illuminance recorded are very low, with readings of 0.02 lux or less recorded in all directions.  Lighting from vehicle headlamps was clearly visible on the M20, although the AONB to the north was noted to be very dark with no light sources visible.  Several light sources are also visible to the south in Bearsted, although the unlit railway embankment provides significant screening. The low luminance readings from the Bearsted area were attributed mainly to low pressure sodium street lighting measured at between 0.09 to 0.12 cd/m2 at a distance of approximately 300m (refer to Figure 7.1).  Nominal luminance values were recorded from the windows of properties on Thurnham Lane.  

This location can be considered representative of an E1/E2 Environmental Zone, which is borderline between an “intrinsically dark landscape” and an area of “low district brightness” (ILE, 2005).  This is mainly as a result of the site’s location adjacent to the AONB, taking into account several observed light sources in the immediate area.

	NV2
	0.06
	0.03
	0.00
	0.05
	0.01
	E1/E2
	The current night-time scene, viewed in a westerly direction from NV2 adjacent to Water Lane, is illustrated on Figure 7.2.  In particular, this viewpoint demonstrates the lack of screening along Thurnham Lane, as viewed from this part of the application site (fugitive light spill from windows are clearly visible from this location).  However, this viewpoint also demonstrates the effectiveness of the railway embankment in screening views to and from parts of Bearsted.

Given the absence of lighting on the application site and on Water Lane (there are no properties directly adjacent to this road on the site), the levels of illuminance recorded are very low, with readings of 0.06 lux or less recorded in all directions.  Lighting from vehicle headlamps was clearly visible on the M20 resulting in a source of intermittent glare, although this did not have an influence on the illuminance readings recorded at this location.  Several light sources are visible to the south in Bearsted, although the unlit railway embankment provides significant screening of this area. The low luminance readings from the Bearsted area were attributed mainly to low pressure sodium street lighting (likely to be in the more elevated area in the proximity of The Green in Bearsted) measured at between 0.003 to 0.78 cd/m2 at a distance of between. 300 to 500m (refer to Figure 7.1).  Nominal luminance values were recorded from the windows of properties on Thurnham Lane, in addition to which, security lighting registered luminance of up to 0.67 cd/m2.  The AONB to the north was also noted to be very dark.  

This location can be classified as representative of an E1/E2 Environmental Zone, which is borderline between an “intrinsically dark landscape” and an area of “low district brightness” (ILE, 2005).  This is mainly as a result of the site’s location adjacent to the AONB, taking into account several observed light sources in the immediate area.

	NV3
	0.00
	0.00
	0.00
	0.05
	0.00
	E1/E2
	The current night-time scene, viewed in a southerly direction from NV3 on the road leading to Barty Farm on raised land in the southern part of the site, is illustrated on Figure 7.3.  

Given the absence of lighting on the site and on this road, the levels of illuminance recorded are very low, with a maximum illuminance reading of 0.05 lux recorded facing west.  No lighting was visible to the east.  To the south and south-west, lighting from Bearsted was clearly visible, particularly from properties on Mallings Drive, Water Lane and Roundwell, which have views into this part of the application site (although not extensive, as their views to the east are interrupted by the raised landform).  The relatively low levels of glare were recorded from the Bearsted area were mainly attributed to street lighting (both low and high pressure sodium street lighting) with luminance levels measured at up to 6.3 cd/m2 at a distance ranging from 100 to 300m (refer to Figure 7.1).  Several of the windows of properties recorded luminance levels of up to 1.06 cd/m2. In addition domestic wall mounted security lighting registered luminance of up to 0.43 cd/m2.  Sky glow was also observed above the Bearsted area, measured at 0.075 cd/m2.  

This location can be classified as representative of an E1/E2 Environmental Zone, which is borderline between an “intrinsically dark landscape” and an area of “low district brightness” (ILE, 2005).  This is mainly as a result of the site’s rural location adjacent to the AONB, but taking into account several light sources observed in the immediate area.

	NV4
	0.00
	0.00
	0.00
	0.00
	0.00
	E1
	The current night-time scene, viewed in a south-westerly direction from NV4 adjacent to the M20 in the northern area of the site, is illustrated on Figure 7.3.  In particular, this viewpoint demonstrates the existing night-time scene from users of the M20.  

Given the absence of direct light sources on the application site and on Crismill Road , the levels of illuminance recorded are very low, with readings of 0 lux recorded in all directions.  The AONB to the north was noted to be very dark, although intermittent light sources from vehicle headlamps were noted from the M20.  To the south and south-west, lighting from Bearsted was observed although screening from the topography, woodland areas on the application site and the railway line embankment prevents extensive views.  Low levels of glare were observed from the Bearsted area and were attributed mainly to street lighting (both low and high pressure sodium street lighting) with luminance levels measured at up to 0.77 cd/m2 at a distance of approximately 1km (refer to Figure 7.1).  

This location can be classified as representative of an E1 Environmental Zone, which is representative of an “intrinsically dark landscape” (ILE, 2005).

	NV5
	0.35
	0.86
	0.47
	0.03
	0.11
	E1/E2
	The current night-time scene, viewed in a 270 degree viewpoint from NV5 adjacent to Junction 8 of the M20 in the eastern area of the application site, is illustrated on Figure 7.3.  In particular, this viewpoint demonstrates the significant light sources off-site in the vicinity of the eastern boundary from both highways lighting associated with Junction 8 of the M20 and the A20, as well as lighting originating from Maidstone Services to the north of the M20.  

No direct light sources were observed on the application site; although light spill onto the site was recorded originating from the highways lighting along the eastern boundary of the application site.  The levels of illuminance recorded are relatively low, with readings of up to 0.86 lux.  Lighting from vehicle headlamps was also visible on the M20, resulting in a source of intermittent glare, although this did not have an influence on the illuminance readings recorded at this location.  Due to the topography and tree cover, light sources from Bearsted are not visible.  The high luminance readings from the Services area to the north were attributed to numerous high pressure sodium highways lighting units and flood lighting mounted on 10m high columns and were measured at up to 315 cd/m2 at a distance of approximately150m.  There is partial vegetative screening along the north-eastern site boundary with the motorway, but due to the height of the columns this has a limited screening effect.

The less obtrusive levels of glare from Junction 8 and the A20 to the south/south-east were attributed to modern high pressure sodium highways lighting mounted on 10m high columns with luminance levels measured at up to 26 cd/m2 at a distance of approximately 250m (refer to Figure 7.1).  The AONB to the north was noted to be very dark.  

Due to the light spill and significant glare in this area, this location can be classified as representative of an E1/E2 Environmental Zone, which is borderline between an “intrinsically dark landscape” and an area of “low district brightness” (ILE, 2005).  This is mainly as a result of several light sources observed in the immediate area. 

	Off Site

	A
	5.50
	5.54
	0.99
	5.60
	3.21
	E3/E4
	Light levels on the A20 junction with the M20 adjacent to the south-east boundary of the site are represented by monitoring location A.  Readings in the direction of highways lighting (high pressure sodium mounted on 10m high columns) were recorded up to 5.6 lux (with a minimum recorded of 1 lux).  Given the proximity of the A20 and M20 junction, such levels of illuminance should be considered more indicative of an E3/E4 Environmental Zone, typical of an area of medium to high district brightness (ILE, 2005) and is mainly associated with its junction with the M20 and to ensure a safe and secure environment for road users during the night time period. 

	B
	10.35
	2.90
	10.60
	9.02
	3.35
	E4
	The ambient lighting levels recorded at the Maidstone Services to the north of the M20 are represented by monitoring location B.  The maximum illuminance level at this location was 9 lux or higher recorded towards the existing light source (high pressure sodium floodlights and highways lights mounted on 10m high columns).  The minimum level of illuminance recorded at this direction was 2.9 lux facing east. Such levels of illuminance should be considered more indicative of an E4 Environmental Zone, typical of an area of high district brightness (ILE, 2005) and is typically associated with the need to provide a safe and secure night time environment at the Maidstone Services. No other areas in the vicinity of the site were noted to have equivalently high levels of illuminance.

	C
	0.00
	0.00
	0.00
	0.02
	0.00
	E1
	The ambient lighting levels at the pumping station on Crismill Lane to the north of the M20 and Channel Tunnel rail link are represented by monitoring location C. No significant sources of artificial lighting were noted from this pumping station.  The raised embankment of the Channel Tunnel Rail Link screens views to the south and minimal light was observed towards the North Downs to the north.  Readings in all directions were below 0.02 lux (with numerous recordings of 0 lux). Such levels of illuminance should be considered indicative of an E1 Environmental Zone, which is representative of an “intrinsically dark landscape” (ILE, 2005). 

	D
	0.00
	0.00
	0.00
	0.00
	0.00
	E1
	Light levels on the unlit road leading to Woodcut Farm to the south of the application site are represented by monitoring location D.  Readings in all directions were recorded at 0 lux and this area should be considered indicative of an E1 Environmental Zone, which is representative of an “intrinsically dark landscape” (ILE, 2005).

	E
	0.00
	0.00
	0.03
	0.03
	0.00
	E1/E2
	The ambient lighting levels on the unlit residential Caring Lane, which extends to the south of the A20 to the south of the application site, are represented by monitoring location E.  Light sources were observed from several residential properties (including metal halide security lighting), with a maximum illuminance reading of 0.03 lux facing south and west. However, given the frequent use of the road by vehicles and proximity to the A20 and Bearsted, such levels of illuminance should be considered more indicative of an E1/E2 Environmental Zone under current ILE criteria. 

	F
	0.07
	0.02
	0.00
	0.09
	0.03
	E1/E2
	The ambient lighting levels recorded on the A20 at the junction with Crismill Road to the south of the site are represented by monitoring location F.  No street lighting was observed on this stretch of the A20 and it was noted to be very dark, although 2 pedestrian crossing points were lit and fugitive lighting from several of the adjacent residential properties was visible. Readings in all directions were below 0.09 lux.  However, given the frequent use of the road by vehicles and the proximity to the A20 and Bearsted, such levels of illuminance should be considered more indicative of an E1/E2 Environmental Zone, under current ILE criteria (ILE, 2005). 

	G
	0.00
	0.02
	0.02
	0.00
	0.03
	E1/E2
	The ambient lighting levels recorded on the unlit and well screened Crismill Road, adjacent to residential properties to the south of the application site, are represented by monitoring location G.  The only noted source of artificial lighting was the direct result of fugitive light spill from the windows of the private cottages, although this is considered to be minimal.  Readings in all directions were recorded at 0.03 lux or lower (including recordings of 0 lux).  However, given the proximity to Bearsted, such levels of illuminance should be considered more indicative of an E1/E2 Environmental Zone, borderline between an intrinsically dark landscape and an area of low district brightness (ILE, 2005). 

	H
	0.43
	1.12
	3.09
	2.81
	2.72
	E2/E3
	The ambient lighting levels recorded on Roundwell (leading to Bearsted off the A20) to the south of the application site adjacent to Barty House are represented by monitoring location H.  Modern high pressure sodium street lights mounted on 5m high columns located on alternate sides of the road were noted along this road leading into Bearsted.  The maximum level of vertical illuminance was recorded at 3.1 lux facing south with a horizontal illuminance of 2.7 lux.  Given the recorded levels of illuminance and the proximity of Bearsted to the west, such readings should be considered more indicative of an E2/E3 Environmental Zone, typical of a location of low to medium district brightness (ILE, 2005). 

	I
	0.55
	0.55
	0.16
	2.10
	0.45
	E2
	The ambient lighting levels recorded on Mallings Drive adjacent to the south of the railway embankment separating Bearsted from the application site are represented by monitoring location I.  The street lighting observed comprised modern high pressure sodium street lights mounted on 5m high columns located on alternate sides of the road affording good directional control and even road surface illumination.  The maximum vertical illuminance recorded at this location was 2.1 lux facing west, although all other readings were below 0.6 lux.  Given the dark urban nature of this location, such levels of illuminance should be considered more indicative of an E2 Environmental Zone, typical of an area of low district brightness (ILE, 2005). 

	J
	0.55
	0.38
	0.37
	0.08
	0.38
	E1/E2
	The ambient lighting levels recorded on Church Lane adjacent to Bearsted Green in the centre of Bearsted are represented by monitoring location J.  Readings in all directions were below 0.55 lux and this area can be described as a dark urban location.  The street lighting on this road was observed to be “Post top” high pressure sodium mounted on 3m high columns on alternate sides of the road.  Such levels of illuminance should be considered indicative of an E1/E2 Environmental Zone, under current ILE criteria (ILE, 2005). 


Notes to table:

 - Vertical illuminance readings taken facing in a north, east, south and west direction.
Summary of Baseline Conditions 

On-site

7.4.4
There are no existing sources of artificial lighting originating from within the application site boundary, with the exception of internal lighting and security lighting associated with several properties within the site boundary (e.g. White Heath).  The roads extending through the application site are unlit and no lighting is afforded to the public rights of way crossing the site.  The majority of the application site is defined as intrinsically dark and of low district brightness and can be classified as an E1 to E2 Environmental Zone in accordance with the criteria stipulated in the ILE Guidance Notes.  This is due to the low illuminance readings recorded across much of the site and taking into consideration its location adjacent to the urban area of Bearsted and Junction 8 of the M20.  

Off-site

7.4.5
To the north, the North Downs AONB was noted to be an intrinsically dark landscape indicative of an E1 Environmental Zone with very few visible light sources observed.  The area to the south-east was also noted to be exceptionally dark with few sources of artificial light noted.  

7.4.6
There are, however, several significant sources of artificial light in the vicinity of the application site.  The Maidstone Services are well lit and located to the north of the M20.  In addition, the highways lighting on the A20, in the vicinity of Junction 8 and the area to the east of the application site is well lit, with light spill observed extending onto the eastern part of the application site.  The Ashford to Maidstone East railway line and the M20 adjacent to the north of the site are both unlit.  However, the M20 motorway also provides an intermittent source of fugitive light spill and glare originating from vehicle headlamps.  

7.4.7
To the south west, the residential area of Bearsted is a further source of artificial lighting, although this was noted to be generally modern, well controlled and unobtrusive.  The area was generally recorded to represent an E2 Environmental Zone (a relatively dark urban location), although borderline with E1 and E3 in other areas.  In addition, Bearsted is partially screened from the application site by the railway embankment and the topography of the land.  

7.4.8
Sky glow was observed to be most perceptible in the direction of Bearsted and Maidstone to the south west of the application site.  Limited sky glow was observed above the AONB and represents the absence of artificial lighting in this area.  

7.5
Assessment of Impacts
7.5.1
The assessment of the effects of lighting during the construction and operational phases of the proposed development has been conducted against the baseline lighting conditions outlined in Table 7.4 above.  
Construction

7.5.2
The assessment of the impacts of lighting during the construction phase has considered the available information regarding the proposed development (refer to Section 3 of Development Specification and Construction Method Statement included in ES Appendix 2.1).  It is estimated that the overall scheme will take approximately 7 years to construct.  The broad sequence of over-lapping phases of the development is set out in the Development Specification.  

7.5.3
The Construction Method Statement states that working hours are likely to be from 0800 to 1800 on weekdays and from 0800 to 1300 on Saturdays; not on Sundays, Bank or Public Holidays.  The construction management team would adhere to these normal working hours for the works as far as reasonably practicable.  

7.5.4
Construction workers may therefore require artificial lighting to undertake construction activities during normal working hours (e.g. leading up to 18.00 during the winter).  However, of more significance will be security lighting in the vicinity of plant, temporary buildings etc for the duration of the construction phase.  

7.5.5
The following assessment makes the assumption that lighting will be required during the night time period to ensure on-site security, whilst artificial lighting to allow a safe working environment for construction teams will be limited to the early part of the evening during the winter.  

7.5.6
During the construction phase, temporary direct and indirect impacts may arise over the duration of the construction programme as a result of the installation of temporary lighting associated with the following:

· Installation of temporary site plant and the storage of materials at the site.  This is likely to include new light sources associated with on-site construction compound and material storage areas for security and safety purposes;

· Lighting along the access road(s) into the site and temporary car parking areas; and

· Construction activities including shell erection which may require the use of lights at height and fixing of surface finishes to buildings and completion of external works.  

7.5.7
The key impacts on those sensitive receptors identified previously are typically associated with construction sites and those potentially relevant at this location are considered to be:

· light spill and glare from poorly sited and controlled floodlighting (particularly during the winter months), compared to existing baseline conditions, may result in a temporary minor to moderate negative impact on surrounding sensitive receptors, prior to mitigation;

· light spill and glare from the contractor’s compound, compared to existing baseline conditions, may result in a temporary minor negative impact on surrounding sensitive receptors, prior to mitigation;

· light spill and glare from poorly sited and controlled security lighting on the site, compared to existing baseline conditions, may result in a temporary minor to moderate negative impact on surrounding sensitive receptors, prior to mitigation;

· glare from any illuminated advertisements which compared to existing baseline conditions, may result in a temporary minor negative impact on surrounding sensitive receptors, prior to mitigation; 

· lights at height associated with construction of structures which compared to existing baseline conditions, may result in a temporary minor negative impact on surrounding sensitive receptors, prior to mitigation; and 

· Potential disturbance from lighting associated with plant and construction vehicles (e.g. vehicle headlamps) used particularly during the winter months, would be temporary and intermittent in nature and of minor negative significance.  

7.5.8
Good practice guidance documents prepared by The Construction Industry Research and Information Association (CIRIA) note that lighting on construction sites is typically required as part of on-site security and health and safety requirements.  However, it also notes that potential effects towards surrounding receptors will need to be minimised through the controlled application of lighting in accordance with current best practice standards.  

7.5.9
At the application site, lighting provided during the construction phase will be limited to certain areas of the site (yet to be identified) at any one time (refer to the phasing described in the Development Specification) and will be temporary in nature.  However, the existing baseline lighting conditions on the application site have been identified as an E1/E2 Environmental Zone (indicative of intrinsically dark landscape and areas of low district brightness, according to ILE Guidance.  Therefore, there is the potential for lighting utilised during the construction phase to result in an increase in ambient lighting levels at locations where temporary lighting will be installed.  

Operation

7.5.10
As discussed in the Legislation and Policy Context sub-section above, there are certain exemptions from artificial light nuisance, including light emitted from light sources which are used for transport purposes and other premises where high levels of light are required for safety and security reasons.  Lighting from the operational use of the railway elements of the site will fall within the ‘railway premises’ exemption, but other areas of the application site (e.g. warehousing and car parking areas) will not.  Nonetheless, it is important that the necessary measures are implemented as part of the lighting design to ensure that the potential impacts from light spill, glare and sky glow are reduced to a minimum in line with current best practice guidance and standards.  

7.5.11
Additionally, the proposed development would need to satisfy the health and safety requirements for pedestrians and other users of external operational areas of the application site, together with the requirements of on-site security.  A balance has to be achieved between these factors and environmental considerations.  These include controlling and minimising the potential effects on residential receptors in close proximity to the site (identified in the impact assessment below), sensitive ecological receptors (that may be averse to artificial light) and the current night-time views into the application site.  The detailed lighting design for the scheme will be prepared by a specialist lighting contractor and will be based on the lighting strategy and modelling currently prepared for the outline stage of the proposed development.  This outline design has taken into consideration the current baseline lighting conditions, the above sensitivities and also the need for the required levels of illumination for the scheme to ensure a sensitive, safe and secure night time environment during the operational phase.  

7.5.12
The lighting strategy and outline design have taken into account the lighting conditions currently recorded on and in the immediate vicinity of the site, as outlined in Table 7.4 above, together with the outline mitigation measures proposed in the Mitigation Measures sub-section below.  
7.5.13
During the operational phase, the outline Lighting Strategy and Predictive Modelling prepared by Thorn Lighting (Appendix 7.2) indicates that new lighting is proposed in the following external areas:

· Car Parks;

· Loading Bay Areas;

· Major Roads; and

· Intermodal Area.

7.5.14
There is also the potential for lighting to be installed for the entrance ways into the individual units, together with the potential installation of an illuminated advertisement at the site entrance, although this would be subject to a separate application for advertisement consent.  

7.5.15
In addition to the external lighting proposed above, internal lighting installed in offices and warehouses may be viewed from adjacent receptors during the night-time period.  A number of skylights will be integrated into the roofs of the industrial units in order to reduce energy demand for daytime operations and it is not anticipated that these will be closed off by shutters during night-time hours.  Therefore, indirect upward light loss is likely to be emitted from such skylights, although the intensity will be reduced by the nature of the translucent sheeting material installed and the internal lighting being aimed downward, thus reducing the indirect residual effect of the upward loss of light.  In the absence of appropriate mitigation, windows associated with the office units may also result in fugitive light loss during the hours of darkness.  

7.5.16
Based on the provision of the above light sources, potential impacts are considered to occur as a result of the following: 

· type and specification of the lighting equipment used including the poor control and direction of lighting installed; and

· the location and height of columns and the intensity of the light source.

7.5.17
The following potential impacts associated with installation of lighting during the operational phase are anticipated:

· Light spill, glare and sky glow associated with the installation of lighting in the intermodal area, in the loading bay areas, along the access roads and in the on-site staff car parking areas;

· Fugitive light spill from the windows of the proposed office buildings and from the skylights of proposed warehousing buildings;

· Light spill, glare and sky glow associated with the installation of lighting at the truck stop; and

· Glare from the installation of any proposed illuminated advertisements adjacent to the site entrance or associated with the individual buildings.

7.5.18
The need to illuminate the differing elements of the application site, including the service yards, loading bay areas, the staff car parking areas and building entrances, is required in order to ensure that the necessary levels of illumination are achieved to provide a safe and secure environment for night-time operation.  However, such impacts from artificial lighting installed during the operational phase have the potential to impact on surrounding sensitive receptors and are discussed in further detail below.

7.5.19
Due to the existing well lit nature of the A20 leading to Junction 8 of the M20, it is not expected that any significant off-site installation of artificial lighting will be required.  

Impact of glare and light spill from the site impacting upon residential properties

7.5.20
The installation of lighting on the application site has the potential to result in glare and light spill which has the potential to result in nuisance and disturbance to nearby residential receptors in the absence of mitigation.  A number of properties back directly onto the application site or are in close proximity to the site boundary.  These receptors are assessed separately for site specific impacts and are shown, together with their proximity to the site, in Table 7.5 below.  For consistency, reference is made to the corresponding descriptions given in the Landscape and Visual impact assessment (Chapter 6 of the ES and associated figures and appendices).  

Table 7.5: Identified Residential Receptors in Close Proximity to the Site Likely to be Sensitive to Light Spill and Glare 

	Location
	Approx. Distance of nearest property to site boundary1 
	Receptor Reference2 (includes description)

	Properties at intervals located on Thurnham Lane, to the west of the site
	10m
	1

	Properties on Fremlins Road and Mallings Drive in Bearsted to the south-west of the site
	30m
	4

	Properties on Roundwell (e.g. Barty House; Commonwood House), to the south-west of the site
	40m
	5, 7, 8

	Barty Farm and Glenrowan House, in the southern part of the site
	Within site boundary
	6

	Properties on Crismill Road, to the south of the site
	10m
	9

	Properties in the vicinity of Woodcut Farm, to the south of the site
	10m
	11, 12

	Chestnuts property (off the A20 to the south-east of the site)
	20m
	13


Notes to Table:

1 Estimated from the nearest residential building façade.  Note that the distance to the site boundary does not necessarily correspond to the distance to the nearest proposed new building, road, car park etc or to the nearest proposed lighting installation. Further details are given in the Residual Effects sub-section.

2. Refer to Figure 6 of the Visual Impact Assessment and the associated descriptions given in Appendix 6.D – Visual Effects Table.  This includes descriptions of the residual landscape effects experienced at these properties, taking into account the topography and proposed mounding, fencing and planting associated with the completed development.
7.5.21
Readings taken on the application site are indicative of an E1/E2 Environmental Zone.  However, readings taken in adjacent residential areas are indicative of an E2 Environmental Zone (with some areas more representative of an E1 or E3 zone, as shown in Table 7.4).  There are more significant sources of artificial light in the vicinity of residential properties to the south east of the site (e.g. adjacent to Chestnuts and White Heath) associated with streetlighting on the A20, so these areas are considered more indicative of an E3/E4 Environmental Zone (refer to Table 7.4).  

7.5.22
It is considered that, due to the limited extent of existing artificial lighting in the vicinity of these residential properties and given the 24 hour nature of the scheme, light spill and glare may affect the above residential properties in the absence of mitigation.  

7.5.23
Properties located at intervals on Thurnham Lane to the west of the site currently have unobscured views toward the site.  Warehousing Unit 01 will be approximately 150m from the nearest properties.  This area is considered to be a borderline E1/E2 Environmental Zone (refer to NV1 – Table 7.4).  There is the potential for light spill to extend into the boundaries of these residential properties, and glare could present a noticeable impact without mitigation.  Based on Table 7.3 it is considered that for certain properties on Thurnham Lane there may be a moderate negative impact compared to baseline lighting conditions and prior to the implementation of appropriate mitigation measures.  

7.5.24
Properties on the south western site boundary, including those on Fremlins Road and Mallings Drive in Bearsted, back directly onto the application site (in particular Industrial Unit 01). However, such properties are already afforded significant screening by the railway line and, therefore, the likelihood of light spill and glare affecting these properties is considered to be significantly reduced.  This area is considered to be representative of an E2 Environmental Zone (refer to Monitoring Location I – Table 7.4).  A green corridor is also proposed in this area as part of the landscaping proposals and no lighting will be installed within this area (Water Lane will remain unlit).  Therefore, it is considered that for properties in the vicinity of Fremlins Road and Mallings Drive in Bearsted, there may be an impact of minor negative significance compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

7.5.25
Properties on Roundwell (e.g. Barty House and Commonwood House) currently experience limited artificial lighting from the streetlighting (refer to Monitoring Location H – Table 7.4) and is considered to be a borderline E2/E3 Environmental Zone.  The proposed warehouse building F is located at approximately 100m to the north and east of these properties.  There is the potential for light spill to extend into the boundaries of such residential properties and glare could result in a noticeable impact without mitigation.  Based on Table 7.3 it is considered that for properties on Roundwell there may be a moderate negative impact compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

7.5.26
The Barty Farm and Glenrowan House properties which are to be retained are located on an unlit road and the only artificial light sources in the immediate vicinity emanates from the windows of the properties.  This area is considered to be more representative of a borderline E1/E2 Environmental Zone.  The proposed warehouse building F is located adjacent to Barty Farm and approximately 50m to the east of Glenrowan House.  Due to the close proximity of such properties to the proposed units, there is the potential for light spill to extend into the boundaries of these properties and glare could result in a noticeable impact without mitigation.  Based on Table 7.3 it is considered that for the retained Barty Farm and Glenrowan House properties there may be a moderate negative impact compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

7.5.27
Properties on Crismill Road adjacent to the junction with the A20 currently experience no effects of artificial lighting as there is no streetlighting on this stretch of the A20 nor on Crismill Road itself (refer to Monitoring Locations F and G – Table 7.4).  This area is considered to be more representative of a borderline E1/E2 Environmental Zone.  The proposed warehouse Building E is located approximately 150m to the north of these properties (although the properties on Crismill Road are closer at approximately 75m).  There is the potential for light spill to extend into the boundaries of these residential properties and glare could be very noticeable without mitigation.  Based on Table 7.3 it is considered that for properties on Crismill Road there may be a moderate negative impact compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

7.5.28
Properties in the vicinity of Woodcut Farm experience totally unlit conditions classified as an E1 Environmental Zone, which is representative of an ‘intrinsically dark landscape’ (ILE, 2005).  The proposed warehouse Building D is located approximately 75m to the north of these properties (the car parking area associated with the unit will be located approximately 50m away) with the land between the properties and the car park sloping downwards to the north.  The proposed warehouse Building C is located at approximately 75m to the east of these properties with the land between the two sloping downwards to the east.  This will assist in screening the illuminated surface and proposed light sources from the direct view of such properties (particularly that associated with the access road and 

the car parking areas).  However, due to the location of the car parking areas, there is the potential for light spill to extend into the boundaries of these residential properties and glare could result in a noticeable impact without mitigation.  Based on Table 7.3 it is considered that for properties in the vicinity of Woodcut Farm there may be a moderate negative impact compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

7.5.29
The Chestnuts property on the A20, located to the south east of the application site, currently experiences increased ambient lighting levels and sources of artificial lighting associated with the highways lighting on the A20 (refer to Monitoring Location A in Table 7.4 and the view from night-time viewpoint 5 in Figure 7.3).  This location is considered to be more representative of an E3/E4 Environmental Zone.  However, artificial lighting does not extend further along the A20 in this area.  Artificial lighting will be introduced associated with the proposed Building C, together with the car parking areas, truck stop, small business units, access roads and site entrance.  There will be limited opportunity for screening in this area of the site and there is the potential for light spill to extend into the boundary of this residential property and glare could be considered obtrusive without mitigation.  Based on Table 7.3 it is considered that for the Chestnuts property there may be a moderate negative impact compared to baseline conditions and prior to the implementation of appropriate mitigation measures.  

Impact of glare on the motorway and road users, cyclists and pedestrians near the site

7.5.30
Lighting should be designed in certain locations to ensure the safe passage of road users, pedestrians and cyclists.  However, poorly controlled and designed installations have the potential to cause unnecessary distraction and glare upon drivers on adjacent roads, particularly the M20 and A20.  

7.5.31
The public rights of way in the area are currently unlit and will be rerouted.  Poorly designed lighting may cause nuisance to users such as cyclists and pedestrians.  

7.5.32
Therefore, prior to mitigation, this will potentially result in an effect of minor to moderate negative significance compared to existing conditions.  

Increase in sky glow 

7.5.33
Sky glow is the colouration of sky above the horizon caused by the direct upward loss of light.  Such colouration can cause a disturbance on the tranquillity of an area as a result of the urbanisation effect through the installation of artificial light.  The issue of sky glow has been raised at a national level by a number of organisations, including the British Astronomers Society (ODPM, 1997).  Perceptible levels of sky glow are evident in the current night-time scene, particularly to the south-west associated with the urban area of Bearsted and Maidstone.  This is evident in NV3 (Figure 7.2).  The AONB to the north of the site is intrinsically dark and increases in sky glow as viewed from the AONB may impact on the setting of the AONB.  
7.5.34
New lighting on the proposed development has the potential to cause additional sky glow compared to existing baseline conditions, if poorly designed and controlled.  If the surface materials utilised allow reflectance of light upwards, this can contribute to the sky glow effect.  Indirect fugitive light from proposed skylights of warehouse buildings may also contribute toward the upward loss of light and sky glow, although this will be of a lesser extent in comparison to external lighting.  Prior to mitigation and the implementation of a controlled Lighting Strategy, such effects could represent a permanent impact of moderate negative significance.  

Impact on the night-time scene and ecological receptors on the site and in the surrounding area

7.5.35
The impact on the night-time scene in visual terms is also considered in Chapter 6 Landscape and Visual effects.  The impact on ecological receptors such as bats is considered in Section 8 Ecology.  

7.6
Mitigation Measures

Construction

7.6.1
Given the limited nature of lighting during construction (e.g. working hours will be restricted to 0800 – 1800 hours during the week) and the temporary nature of the construction phase, light spill, glare and the upward loss of light (sky glow) during this phase will be minimised by the controlled and sympathetic use of lighting taking into account the location of sensitive receptors identified previously both on and surrounding the application site.  In particular, lighting should be directed into the centre of the site to ensure a minimal impact occurs on adjacent residential properties.  

7.6.2
To reduce lighting impacts during the construction phase of the proposed development, the following best practice measures, as recommended by CIRIA and the ILE will need to be implemented as part of the Construction Environmental Management Plan (CEMP) proposed for the construction phase:
· Specified working hours not extending significantly into hours of darkness (finishing at 6pm), use of lighting, location of temporary floodlights, security lights and construction compound to be agreed with KCC and/or MBC;
· Lighting to be switched off when not required unless specifically needed for construction activities or for security/health and safety requirements during the night-time period;
· The programme of works to take into account the location of sensitive receptors as identified previously (para. 7.3.22).  

· Glare caused by poorly directed security and flood lighting to be minimised by directing lights into the centre of the application site away from the site boundaries.  Consideration should be given to installing lighting fixtures with full cut-off or directionally shielded fixtures that are aimed and controlled so the directed light is substantially confined to the area intended to be illuminated.  This will also ensure that there is limited and minimal upward loss of light;
· Temporary lighting should not create unnecessary glare or light spill to pedestrians and motorists, particularly those using public rights of way and the M20 and A20;
· Light spill will be minimised by avoiding poorly sited lights on the boundary of the development.  In particular, lighting should be located and directed so that it does not cause unnecessary intrusion to adjacent unlit areas;
· Sky glow to be minimised by use of modern floodlights with appropriate shields to avoid light spilling upwards and retaining the tilting angles to a minimum (full cut off will be the preferred method of control).  Illuminated hard surfaces should be finished in low-reflectance black-top, which will reduce incidence of reflected light contributing to sky glow.  This is of particular importance in avoiding any contribution to existing sky glow in the area which can impact on the night time scene;

· The construction areas adjacent to walkways or roadways should be well lit and clearly defined at all times to ensure the safety of motorists and pedestrians;

· Any temporary detours of vehicles or pedestrians around the construction site should be clearly visible at all times;

· Construction area fences and temporary barriers located near existing roadways or walkways to be lit to assist in defining the limits of construction for motorists and pedestrians; 

· Temporary walkways, roads and parking areas to be illuminated to the same intensity in accordance with current guidance stipulated in the ILE Guidance Notes; and 

· Planting and raised bunds to be implemented where possible as part of the landscape strategy in the initial phases of construction works, in order to provide some screening and allow vegetation to begin to establish and mature.  Existing natural screening would be conserved and reinforced wherever possible.  

7.6.3
It is proposed that as part of the CEMP, monitoring of the temporary lighting installations will be undertaken during each phase to ensure correct aiming angles are being achieved and appropriate modifications made, where necessary, should undue levels of light spill, glare or sky glow be identified. This should be considered in accordance with the general principles of the Considerate Contractors Scheme, particularly given the location of the site and the nature of some neighbouring land uses.  

7.6.4
A designated officer is recommended to deal with public and other complaints and enquiries, in the unlikely event of this situation occurring.  This nominated individual would be named at the application site entrance, with a contact number and would be identified to KCC and/or MBC and community groups, prior to the start of site activities and whenever a change of responsibility occurred.  This would assist in ensuring that any complaint associated with artificial lighting could be quickly and efficiently resolved.  This is of particular importance given that impacts from artificial light sources can now be classified as a statutory nuisance under the CNEA 2005 from 6th April 2006.  

7.6.5
Should any illuminated advertisements be installed to advertise the development during construction, then the signage should be illuminated in order to minimise glare and follow best practice guidance in ILE Technical Report 5 ‘Brightness of Illuminated Advertisements’ (2001).  Particular consideration should be given to the direction of the sign and the maximum luminance of the advertisement.  If signage is to be adopted to advertise the development it is recommended that the levels for an E1/E2 zone should be adopted to reflect the lighting levels identified in the surrounding area.  The installation of any illuminated signage would be subject to a separate application for advertisement consent.  

Operation

The Lighting Design and Lighting Strategy

7.6.6
The strategy for the lighting design for the scheme has used current best practice guidance and technology.  It has been designed to be compliant with the minimum lighting requirements indicated in relevant guidance documents, to ensure the safety of employees and security of property, to reduce costs on long-term maintenance, ensure that energy efficiency is maximised, whilst ensuring that light spill, glare and upwards lighting to surrounding receptors are minimised and are in accordance with an E1/E2 Environmental Zone.  The Lighting Strategy has therefore been designed to represent best environmental, economical and health and safety value taking into account the above factors.  

7.6.7
Five lighting types are proposed to be installed on the site as shown in Appendix 7.2, giving a total of 536 lighting fittings.  The maximum column height will be 12m, while for the Intermodal area 30 floodlights will be mounted on the gantry cranes (6 for each) at a maximum height of 25m.  The minimum column height will be 0.9m.  Further details on the lighting specification are included in Appendix 7.2 and are presented in Table 7.6 below.  The table does not include the 19 low level lights installed in the Intermodal area.  This Orus road lighting luminaire (refer to Appendix 7.2) has a special bi-directional optic, resulting in a unique light distribution; excellent uniformity with no glare; low energy usage and a mounting height of 0.9m.  These lights will enable sufficient lighting in the intermodal area, without the need for high mounted floodlights.  Table 7.6 also does not include the similar low level Orus bollard lighting proposed for the rail sidings in the south-west of the site.  

Table 7.6: Summary of lighting specification proposed for the site 

	Label1
	Type 
	Lamp
	Quantity
	Tilt (degrees)
	Mounting Height (metres)
	Primary Location2

	A
	Oracle 2C
	High pressure sodium
	148
	5
	10
	Major Roads

	B
	Troika 600W
	High pressure sodium
	148
	0
	12
	Loading Areas

	C
	Oracle 1W
	High pressure sodium
	191
	5
	6
	Car Parking Areas

	D
	Champion 1KW
	High pressure sodium
	30
	0
	30 (mounted on the gantry cranes – 6 per crane)
	Intermodal Area3


Notes to Table:

1. Labels (A, B, C, D) are shown on the predictive modelling plots in Appendix 7.2 to enable easy identification of proposed lighting installations. 

2. Some types are also found in other locations. For example A is also used in some Loading Bay Areas and B is also found in the Intermodal Area. 

3. There will also be Orus low level lights in the Intermodal area as described above.

7.6.8
Sky glow will be controlled through the use of full horizontal cut-off (HCO) lanterns and all fittings will be installed with flat glass with the aiming and tilting angles optimised (maximum 5 degrees) to achieve light pollution restrictions in accordance with ILE criteria for an E1 Environmental Zone (zero upward light ratio – although the low level Orus lights in the Intermodal will have an 8% ULR).  In addition, the use of low-reflectance black-top on hardstanding areas will be utilised to minimise the upward reflectance of light and restrict any sky glow effects.  

7.6.9
The areas of the site to be lit have been sub-divided into the following categories, for which different lighting column heights and fittings are proposed:

· Car Parks;

· Loading Areas;

· Major Roads; and

· Intermodal Area.

7.6.10
These areas are summarised in Table 7.7 below, which shows the maximum (and average) lux levels that will be experienced in these areas.  The above areas are annotated on the Lighting Design figures included in the Lighting Strategy (Appendix 7.2).  

Table 7.7: Summary of Illuminance Levels that will be Experienced at Different Parts of the Site

	Location
	Average1
	Maximum1
	Minimum1

	Car Park 1
	10.4
	32.0
	2.6

	Car Park 2
	13.9
	43.6
	2.6

	Car Park 3
	11.9
	34.7
	3.2

	Car Park 4
	15.4
	60.9
	4.9

	Car Park 5
	11.8
	49.7
	2.7

	Car Park 6
	12.9
	33.3
	2.7

	Car Park 7
	10.7
	30.4
	2.7

	Car Park 8
	10.0
	22.4
	3.1

	Car Park 9
	10.2
	32.7
	2.6

	Car Park 10
	13.0
	42.9
	2.6

	Car Park 11
	11.9
	30.5
	3.6

	Loading Area 1
	55.2
	91.0
	24.0

	Loading Area 2
	53.3
	86.0
	22.0

	Loading Area 3
	56.5
	122.0
	23.0

	Loading Area 4
	56.0
	131.0
	21.0

	Loading Area 5
	52.1
	93.0
	22.0

	Loading Area 6
	54.0
	147.0
	21.0

	Loading Area 7
	57.1
	151.0
	22.0

	Loading Area 8
	56.3
	98.0
	24.0

	Major Road 1
	39.1
	168.0
	4.4

	Major Road 2
	22.5
	117.0
	4.6

	Major Road 3
	30.4
	136.0
	7.2

	Major Road 4
	53.2
	158.0
	3.6

	Intermodal Area2
	69.7
	171.0
	15.0


Notes to Table:

1 Predicted illuminance levels in lux, rounded to 1 decimal place.

2. This prediction takes into account floodlighting surrounding the Intermodal and mounted on the gantry cranes and does not include the Orus low level lighting.  

7.6.11
It should be noted that the predicted illuminance levels do not take into account the use of any light shield attachments, such as a ‘lux guillotine’, which enables a light beam to be cut-off exactly where required and is therefore suitable for areas of extreme sensitivity to light spill.  It is recommended that all lights are fitted with attachments, in particular lights in close proximity to residential dwellings.  

7.6.12
It should also be noted that the predictive model assumes a flat topography and does not take into account the screening effects of landscape bunds or vegetation.  The predictive model can therefore be considered to represent a worst-case residual lighting effect that does not take into account secondary screening mitigation.  

7.6.13
The lighting design is based on the combined use of high performance ‘flat glass’ floodlights and road lighting lanterns, due to the wide range of lamp options and low light pollution optics for application in 

large areas and traffic routes.  It is specified to prEN 12464-2:2003 ‘Lighting of work places - Part 2: Outdoor work places’, the BS 5489-1:2003 ‘Code of Practice for the Design of Road Lighting’ and the ILE ‘Guidance Notes for the Reduction of Obtrusive Light’ and is aimed at minimising light pollution and providing maximum light uniformity.  

7.6.14
Internal lighting that may be released from skylights will be reduced by internal lighting being directionally controlled and any reflected indirect lighting being filtered by the translucent nature of the skylight material.  

7.6.15
Further information on the proposed lighting specification and design together with the predictive modelling results are included in Appendix 7.2.  

7.6.16
Mitigation measures allow compliance with the relevant legislation, policy and standards, including the CNEA 2005, Principle 6.8 and 7.6 of the Kent Design document and ILE and British Standard Guidance.  

7.6.17
Lighting has been avoided where possible in areas of the site that have been identified for bat mitigation (refer to ES Chapter 8 Ecology).  The lighting specification (Appendix 7.2) indicates the predicted illuminance readings in these areas to quantify levels of light spill.  

The Landscaping Strategy

7.6.18
In addition to the primary mitigation represented by the lighting design, landscape screening is proposed on the development boundary and in the vicinity of individual plots within the application site, which together with the height (up to 14m overall) and orientation of buildings, will assist in screening the remaining visible illuminated areas.  This is viewed as secondary mitigation, reducing further the effects of potential residual light spill and glare associated with the proposed development.  

7.6.19
The proposed landscape treatment is intended to provide a strong green framework that heightens the visual quality of the development and encourages wildlife potential.  It will screen much of the artificial light within the various plots and within the overall development boundary and, therefore, will reduce the impact of introduced artificial light sources and the effects of light spill and glare towards adjacent sensitive receptors.  The planting mix will include evergreen types to maintain winter screening.  Significant mounding, planted with vegetative screening, will provide a strong visual barrier and prevent views to unsightly parts of the site.  

7.6.20
The Landscaping Strategy is described in further detail in ES Chapter 6 Landscape and Visual effects. 

The Site Masterplan (Layout and orientation of buildings)

7.6.21
In addition to the above, the Masterplan for the proposed development has been appropriately designed to allow the buildings to screen elements of the site from sensitive receptors.  For example, where possible, internal roads, car parking and loading areas (as well as the Intermodal area) are located as far as practicable from the residential receptors to the south and west (which are considered to be more sensitive than the railway and M20).  For example, properties on Thurnham Lane are within 10m of the site boundary and 150m of the nearest building (Warehouse Unit 01), but, excluding the low level bollard lighting proposed at the railway sidings in the south western corner of the site, are approximately 350m from the nearest significantly lit area (the loading bay to the north of warehouse unit 01).  As such, the artificial lighting required for these external areas is distanced from the sensitive residential receptors and screened by the height (up to 14m) and orientation of the buildings.  This is viewed as secondary mitigation further reducing the effects of potential residual light spill and glare associated with the proposed development.  This is illustrated by the indicative visual representations included in Appendix 7.2 and is based on the lighting design prepared by Thorn Lighting.  

7.7
Residual Effects

Construction

7.7.1
Following the implementation of the best practice techniques, limited working during the hours of darkness and considering the temporary nature of construction activities, the residual effect during the construction phase will be of neutral to minor negative significance.  

Operation

7.7.2
The secondary mitigation measures for lighting are dependent on the establishment and maturity of the proposed landscaping for the scheme.  It is recognised that the proposed landscaping will take time to mature and, therefore, the residual effects from lighting will be of greater significance prior to landscaping maturity.  

Impact of glare and light spill arising from the site impacting residential properties 

7.7.3
Properties located on Thurnham Lane, to the west of the application site, will not experience changes to ambient lighting levels.  The closest proposed lighting will be associated with the low level bollard lighting required adjacent to the railway sidings.  The closest significantly lit area will be located at the loading area to the north of warehouse Unit 01, at approximately 350m from the nearest property on Thurnham Lane.  

7.7.4
These properties will be screened from the development by a significant landscape buffer to this aspect of the application site, comprising mounding and woodland planting to form an effective visual screen to the immediate built development beyond.  This mounding and planting would conceal views (Note: the closest building, Unit  01, would be set/cut relatively low into this area) of the development, whilst distant views to the very highest part of the gantry crane located in the Intermodal area (proposed at 25m in height) would be screened in the longer term by the maturing of the proposed woodland planting.  This screening would prevent any light spill extending beyond the site boundary and would significantly reduce the potential effects of glare.  

7.7.5
This area is considered to be representative of a borderline E1/E2 Environmental Zone (refer to NV1 – Table 7.4), which is likely to become more indicative of an E2 Environmental Zone due to its proximity to new light sources on the proposed development.  Based on Table 7.3, it is considered that for properties on Thurnham Lane there may be a minor negative residual effect from glare and light spill compared to baseline conditions following the implementation of the mitigation measures described above.  

7.7.6
Properties on the south western site boundary, including those on Fremlins Road and Mallings Drive in Bearsted, will not experience changes to current ambient lighting levels.  The nearest proposed lighting will be the low level bollard lighting required adjacent to the railway sidings, but the closest significantly lit area will be the car parking area adjacent to the east of warehouse Unit 01, with an average illuminance of 10.4 lux proposed (refer to Car Park 01 in Table 7.7).  

7.7.7
In addition to the sensitive design of lighting in this area, these properties are already afforded significant screening by the railway line and the topography and vegetation of the land and, therefore, the likelihood of light spill and glare affecting many properties is significantly reduced.  Although certain properties have more elevated views, the views of the highest parts of the built development proposals (the roofs and gantry crane) would be generally screened/filtered by a combination of existing and new on and off site planting.  No artificial lighting will be located in this part of the site and the warehouse buildings will offer significant screening of artificial light to the north.  An unlit green corridor is also proposed in this area.  

7.7.8
It is considered, therefore, that for properties in the vicinity of Fremlins Road and Mallings Drive in Bearsted, there may be a residual effect from glare and light spill of up to minor negative significance compared to baseline conditions and following the implementation of the mitigation measures described previously.  

7.7.9
Properties located on Roundwell to the south of the site are unlikely to experience changes to current ambient lighting levels.  The nearest proposed lighting installations will be located at the loading bay and car parking areas at warehouse Unit F and will be screened by this building.  

7.7.10
In addition, the majority of these properties would only afford views eastwards towards the landscaping proposals on the boundary and lining the locally elevated access track to Barty Farm/ Glenrowan House.  It is considered that no residual light spill will affect this area and no glare will be visible from these properties once the screening vegetation is mature.  

7.7.11
Based on Table 7.3 it is considered that for properties on Roundwell the residual effect will be of neutral significance from glare and light spill compared to baseline conditions and following the implementation of the mitigation measures described previously.  

7.7.12
The Barty Farm and Glenrowan House properties will be retained and will not experience significant changes to current ambient lighting levels as demonstrated from the results of the predictive modelling plots included at Appendix 7.2.  The nearest proposed lighting installations will be located at the car parking area of warehouse Unit F, although both Barty Farm and Glenrowan House will be screened by this building.  It can be seen from the predictive modelling in Appendix 7.2 (refer to Evertical J) that the maximum lux level immediately to the north of these properties in the direction of the nearest light source will be 0.1 lux.  

7.7.13
The Barty Farm and Glenrowan House properties would experience close uninterrupted views to the east and south east towards the proposed development.  Limited views may also be possible towards the north.  Existing planting in the vicinity of these properties would be reinforced with further landscape framework proposals.  Artificial lighting sources will be screened by the nearest unit and no lighting is proposed on the boundary in close proximity to these properties.  Although light spill will be prevented, it is however likely that residual levels of glare will be visible from these properties once the screening vegetation is mature.  

7.7.14
Based on Table 7.3 it is considered that for the retained Barty Farm and Glenrowan House properties there may be a minor negative residual effect from glare and light spill compared to current baseline conditions and following the implementation of the mitigation measures described previously.  

7.7.15
Properties on Crismill Road will not experience changes to current ambient lighting levels as demonstrated from the results of the predictive modelling plots included at Appendix 7.2.  It can be seen from the predictive modelling in Appendix 7.2 (refer to Evertical K) that the maximum lux level immediately to the north of these properties in the direction of the nearest light source will be 0 lux.  The nearest proposed lighting installations will be located at the car parking area at warehouse Unit E as well as highways lighting on the access road.  This will be screened by retained, new and enhanced landscaping and planting.  No artificial lighting is proposed for the south side of warehouse Unit E and this building will screen light sources associated with the Intermodal area and the loading areas between Units E and F from such residential properties.  

7.7.16
In addition, these properties will be separated from the proposed development by a significant landscape swathe (combining the conserved Common Wood with new tree and woodland planting) that, once mature, would provide an effective visual screen to the majority of the built development in this direction (in particular the loading areas between Units E and F).  Screening and temporary fencing would be incorporated into these landscape proposals to assist in the initial screening of the built development, where this is required.  

7.7.17
Based on Table 7.3, it is considered that for properties on Crismill Road there may be a neutral to minor negative residual effect from glare and light spill compared to current baseline conditions and following the implementation of the mitigation measures described previously.  

7.7.18
Properties in the vicinity of Woodcut Farm will be in close proximity to new sources of lighting, including highways lighting proposed for the access road (within 50m) and security lighting for the car park (within 75m) adjacent to the southern façade of Unit D, as well as car parking (within 100m) adjacent to the southern facade of Unit C.  Illuminance levels in this area will average 11.8 lux for Car Parking Area 05 and 12.9 lux for Car Parking Area 06 (refer to Table 7.7).  

7.7.19
Properties in the vicinity of Woodcut Farm will not experience significant changes to current ambient lighting levels as demonstrated from the results of the predictive modelling plots included at Appendix 7.2.  It can be seen from the predictive modelling in Appendix 7.2 (refer to Evertical L) that the maximum lux level immediately to the north of these properties in the direction of the nearest light source will be 0.9 lux.  This prediction does not take into account the topography and screening proposed.  Units C and D will be set significantly lower than properties in the vicinity of Woodcut Farm and, therefore, lighting installations may not be viewed in many instances and the effects of light spill and glare on residential receptors will be reduced.  In addition, properties in the vicinity of Woodcut Farm would benefit from woodland planting proposals to the development boundary, which would provide additional screening of these new artificial light sources from the properties.  

7.7.20
Based on Table 7.3, it is considered that for properties in the vicinity of Woodcut Farm there may be a residual effect from glare and light spill of up to minor negative significance compared to baseline conditions and following the implementation of the mitigation measures described previously. 
7.7.21
The Chestnuts property is likely to experience changes to current ambient lighting conditions as there may be some residual light spill from the application site into the boundary of this property, as demonstrated by the results of the predictive modelling plots included at Appendix 7.2.  The average illuminance levels from lighting associated with the access road on the eastern side of this property (Major Road 3) is 30.4 lux.  Vertical illuminance levels have been predicted for light spill along the 

boundary of this property, as indicated by Evertical G, H and I (refer to Appendix 7.2), which indictate that the maximum illuminance level will be 10.2 lux along the eastern boundary.  However, this prediction does not take into account the proposed vegetative screening along the site boundary in this location.  Also, ‘lux guillotines’ could be fitted to reduce light spill in the vicinity of Chestnuts.  
7.7.22
The Chestnuts property would be buffered by a strip of landscape and planting proposals to the north, east and west of the property, but views to the proposed built development units beyond these areas would be possible and this landscaping would not offer total screening of the development.  

7.7.23
Based on Table 7.3 it is considered that for the Chestnuts property there may be a minor to moderate negative residual effect in terms of glare and light spill, although glare and light spill will be controlled through the stringent best practice lighting design.  

Impact of glare on the road users, cyclists and pedestrians near the site

7.7.24
Overall, the installation of artificial lighting to a currently unlit area is likely to affect the setting of the current night time scene and views of this area in the short term.  However, in the long term, the controlled and well designed lighting specification, retaining light spill within the site boundary where possible and controlling the effects of glare through the use of well directed light fittings (flat glass and full cut off principle), the height and orientation of buildings, the landscape mounding and the establishment of the landscape planting framework, will all reduce the overall impact on road users and cyclists / pedestrians to a residual effect of neutral to minor negative significance.  

Increase in sky glow  

7.7.25
The installation of artificial lighting to a currently unlit area is likely to affect the setting of the current night-time scene and the view of this area.  However, the potential impacts of sky glow will be minimised by implementing the recommended mitigation measures, including the installation of horizontal cut off lanterns with flat glass which are optimised and well controlled and directed to negate the effects of the upward loss of light.  

7.7.26
Although a stringent lighting design is proposed to minimise the effects of installed lighting, given the current unlit nature of the application site, it will not be possible to prevent a residual increase in fugitive upward light loss contributing to sky glow (which will be most noticeable during low cloud conditions and will be evident when viewed from the AONB at night) and it is considered that there will be a residual effect of minor to moderate negative significance, considering that the site is currently unlit and classified in large areas as an E1/E2 Environmental Zone.  

7.8
Summary of Impacts

7.8.1
Table 7.8 below presents a summary of those impacts identified and assessed:

Table 7.8
Summary Impact Table for Lighting Issues 
	Potential Impact
	Nature of Impact (Permanent or Temporary)
	Significance

(Major, Moderate or Minor)

(Positive or Negative)
	Mitigation / Enhancement Measures
	Residual Effects

(Major, Moderate or Minor)

(Positive or Negative)

	Construction 

	Potential disturbance from lighting associated with plant and construction vehicles
	Temporary
	Minor Negative
	Specified working hours not extending significantly into hours of darkness (finishing at 6pm), careful selection of the location of temporary floodlights and construction compound;

Lighting to be switched off when not required for construction activities, security or health and safety;

The programme of works will take into account the location of sensitive receptors, by restricting working hours, careful selection of the constructors compound and through the careful control and direction of lighting;

Avoid temporary lighting in the vicinity of areas of ecological interest (refer to Chapter 8 Ecology);

Light spill will be minimised by avoiding poorly sited lights on the boundary of the proposed development; 

Use modern floodlights with appropriate shields;

Positioning lights to <70 degrees and directing them away from the site boundaries and into non-sensitive parts of the centre of the site where possible;

Any illuminated advertising installed to follow ILE (2005) guidance; and

Retain existing vegetation screening where possible (new vegetative screening associated with the Landscaping Strategy will not have matured sufficiently to be considered as mitigation).
	Neutral 

	Impact of light spill and glare from floodlighting upon sensitive receptors particularly during the winter months
	Temporary
	Minor to Moderate Negative
	
	Minor Negative

	Impact of light spill and glare from the contractor’s compound upon sensitive receptors 
	Temporary
	Minor Negative
	
	Neutral 

	Impact of light spill and glare from poorly sited security lighting on the boundary of the development upon sensitive receptors
	Temporary
	Minor to Moderate Negative
	
	Neutral to Minor Negative

	Impact of glare from any illuminated advertisements 
	Temporary
	Minor Negative
	
	Neutral to Minor Negative

	Impact of lights at height associated with construction of structures upon sensitive receptors
	Temporary
	Minor Negative
	
	Neutral to Minor Negative

	Operation 

	Impact of glare and light spill from the site impacting upon residential properties 
	Permanent
	Moderate Negative (worst case)
	Lighting Strategy carefully selects and locates luminaries to minimise light spill and avoid ‘over lighting’.  The predictive modelling demonstrates that light spill will be retained within the site boundary where possible;

Implementation of Landscape Strategy to provide screening in the form of raised mounding and new and enhanced vegetative planting;

Orientation of the buildings on-site to prevent direct views of artificial lighting installations from surrounding properties and other sensitive receptors (the height of the buildings – up to 14m – will also aid in screening taller lighting columns);

Use luminaries that conform to a borderline E1/E2 Environmental Zone Standard where possible;

Road lighting designed to create an even luminance on the road surface and designed using BS 5489-1: 2003 and BS EN13201-2: 2003;

Any architectural or decorative lighting should comply with best practice;
Use of shields or hoards to screen the visible light source where appropriate;

Use higher mounting heights to lower main beam angles;

Well directed, controlled lighting proposed in accordance with best practice guidance; 

Position lights to less than 70 degrees; and
A post-installation survey should be carried out to ensure that the scheme has been installed correctly. 
	Minor to Moderate Negative (worst case)

	Impact of glare on the motorway and road users, cyclists and pedestrians near the site
	Permanent
	Minor to Moderate Negative
	As above 

In addition, lighting installed will result in a safer environment for pedestrians and cyclists who use the site during hours of darkness. 
	Neutral to Minor Negative

	Increase in sky glow 
	Permanent
	Moderate Negative
	Full horizontal cut-off (HCO) luminaries to be installed where possible; 

Low reflectance black-top to be used on hardstanding areas where possible; and

Best practice guidance to be followed.
	Minor to Moderate Negative
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