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10 DAYLIGHT, SUNLIGHT, OVERSHADOWING AND 
SOLAR GLARE

Introduction 
 This chapter of the ES assesses the potential impacts and likely effects of the proposed development 

with respect to daylight, sunlight, overshadowing and solar glare during the demolition and construction 
works and once the proposed development is complete and operational.  

 This chapter describes the methodology used to assess the potential impacts and likely effects; the 
baseline conditions currently existing at the application site and surrounding study area; where necessary 
the mitigation measures required to prevent, reduce or offset any significant adverse effects; and the 
likely residual effects after these measures have been adopted. 

 This chapter is supported by the following appendices in ES Volume 3: 

• Technical Appendix 10.1 – Drawings of the Baseline, the Proposed Development and the Cumulative 
Scenario; 

• Technical Appendix 10.2 – Daylight and Sunlight Results for Neighbouring Properties for both the 
Proposed Development and the Cumulative Scenario; 

• Technical Appendix 10.3 – Overshadowing Assessment; and 

• Technical Appendix 10.4 – Solar Glare Assessment. 

Methodology 
 The assessment has been undertaken in accordance with the Building Research Establishment publication 

‘Site Layout Planning for Daylight and Sunlight. A Guide to Good Practice.’ (2011), commonly referred to 
as the ‘BRE guidelines’ 1.  

 The assessment scope and methodology have been informed by the following relevant national, regional 
and local legislation and policy: 

• NPPF2; 

• PPG; 

• Reading Borough Local Plan 20193; 

• Reading Central Area Action Plan 20094; 

• Reading Station Area Framework (RSAF)5; 

• British Standard 8206 Part 2: Code of Practice for Daylighting, 20086; 

• Commission Internationale de L’Eclairage (CIE) 146:2002 and 147:2002 Collection on Glare, 20027; 

• CIBSE Lighting Guide LG10 - Daylighting - A Guide for Designers, 20148; and 

• Information paper IP 3/87 Solar dazzle reflected from sloping glazed facades, 19879. 

 
1 Littlefair, P.J, 2011. Building Research Establishment – Site Layout Planning for Daylight and Sunlight.  A Guide to Good Practice. Building Research 

Establishment..BREPress. 
2 Secretary of State for Ministry of Housing, Communities and Local Government, 2019. National Planning Policy Framework.  
3 Reading Borough Council, 2019. Reading Borough Local Plan. RBC. 
4 Reading Borough Council, 2009. Reading Central Area Action Plan. 
5 Reading Borough Council, 2010. Reading Station Area Framework.  

Consultation 
 No consultations have been undertaken in addition to the formal EIA scoping process. At the time of 

undertaking this assessment, the EIA Scoping Opinion remains outstanding. 

Assessment Scope 
 The assessment has been based on a series of development parameters, assumptions and commitments 

as described in Chapter 2: EIA Process and Methodology; Chapter 4: Proposed Development Description; 
and Chapter 5: Demolition and Construction Environmental Management. Due to the flexibility being 
sought in respect of land use classes and associated development scenarios, the daylight, sunlight, 
overshadowing and solar glare assessments have been undertaken of the worst-case massing proposals 
represented by the maximum height residential scheme as shown on Parameter Plan PP-104, due to its 
height. The solar glare assessment has assumed a worst-case uniform reflective façade treatment for 
the proposed development.  

Technical Scope 
 The assessment has considered the following: 

• The effect of the proposed development on daylight and sunlight availability at adjacent existing 
receptors; 

• The effect of the proposed development on levels of sunlight at adjacent existing receptors; and 

• The effect of the proposed development on existing receptors in respect of potential solar glare. 

Spatial Scope 
 In respect of daylight and sunlight, the study area comprises sensitive residential receptors within the 

immediate surroundings of the application site that may be affected by the newly introduced massing of 
the proposed development.  

 In respect of the overshadowing, professional judgement and experience were used to determine the 
open space and private amenity receptors considered to be in close enough proximity to be affected by 
shadow cast from the proposed development. 

 For the solar glare assessment, professional judgement and experience were used to identify the 
transport receptors considered to be in close enough proximity to be affected by glare arising from the 
façade of the proposed development. 

6 British Standards Institution, 2008. British Standard 8206 Part 2: Code of Practice for Daylighting. BSI. London. 
7 Commission Internationale de L’Eclairage, 2002. CIE Collection on Glare 146:2002. Austria. CIE 
8Chartered Institution of Building Services Engineers, 2014. Lighting for the Built Environment LG10: Daylighting - A Guide for Designers. London. The 

Society of Light and Lighting. 
9 Littlefair, P.J, 1987. Information paper IP 3/87 Solar dazzle reflected from sloping glazed facades. BRE. BREPress. 
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Temporal Scope 
 The assessment considers the potential impacts and likely effects of the proposed development during 

the demolition and construction stage and the completed development stage.  

 For the completed development stage, the following scenarios have been assessed and are reported 
within this chapter: 

• Existing baseline; 

• Existing baseline + proposed development;  

• Existing baseline + proposed development + cumulative schemes; and 

• Existing baseline + Reading Station Area Framework. 

 The assessment of the Reading Station Area Framework (RSAF) has been included in order to provide a 
comparison against the results for the proposed development. The RSAF is considered a material 
consideration and represents the massing and density envisaged by the RBC for the application site and 
the wider Reading Railway Station regeneration area. 

Baseline Characterisation Method 
Desk Study 

 A desk top review of the site location was undertaken to identify the potential neighbouring sensitive 
receptors. Information on residential properties was obtained from public records on RBC’s website and 
online property sources (i.e. Rightmove). Online research endeavoured to establish the internal 
configuration of residential properties and assisted with the site visit. 

Field Study 
 A site visit was undertaken in May 2018 and October 2019. This was carried out in order to confirm the 

existing application site and study area conditions. Photographs were taken during the visit in order to 
inform the computer modelling and observations made with regard to the potential internal configuration 
of the sensitive receptors.  During the site visit, the location for the assessment of the potential for solar 
glare was considered. 

Modelling 
 In respect of daylight and sunlight, the baseline conditions were determined by producing a 3D computer 

model of the neighbouring properties and the existing structures on the application site.   The 3D 
computer modelling was undertaken by means of a 3D context massing model, site survey, site 
photographs and online research in relation to the neighbouring residential receptors and orientated with 
reference to Ordnance Survey information. Information on the dimensions of only 19 % of the rooms 
within the neighbouring properties were obtained, with the remainder being based on assumptions. The 
analysis was carried out using MBS Software. 

 No baseline modelling was undertaken in respect of overshadowing and solar glare. 

Assessment Method 
Methodology 

 A technical analysis was undertaken to establish the potential impacts of the proposed development with 
regard to daylight, sunlight and overshadowing enjoyed by the sensitive receptors.  The analysis was 
based on a 3D computer model, created in AutoCAD, of the existing situation on the application site, the 
neighbouring properties and use of the following information:  

• Photographs taken during the site visit; 

• Full measured survey;  

• Information obtained from public records on RBC’s website; 

• Information obtained from online property sources (i.e. Rightmove); and 

• Drawings produced by the Applicant’s appointed Architects which form part of the EIA. 

 A specialist computer programme (MBS) was used to undertake the required technical analysis of Vertical 
Sky Component (VSC), No Sky Line (NSL), Annual Probable Sunlight Hours (APSH), permanent shadow 
and solar glare in accordance with the BRE guidelines.  This process used Waldram diagrams to quantify 
the levels of daylight and sunlight in both the baseline condition and with the completed proposed 
development. 

 The assessments comprised the following:  

• Identify the neighbouring receptors that are likely to be impacted by the proposed development; 

• Through detailed modelling, determine the effects that the proposed development would have on 
the daylight and sunlight compared with the existing situation and consider the results against 
numerical targets; and 

• Assess the cumulative effect of the proposed development and approved developments on existing 
receptors. 

Daylight and Sunlight 
 The BRE guidelines suggests that residential properties have the greatest need for good daylight and 

sunlight and that key habitable rooms should be considered.  The BRE guidelines states “the guidelines 
are intended for use for rooms in adjoining dwellings where light is required, including living rooms, 
kitchens and bedrooms”.  Bedrooms are considered less important as they are mainly occupied at night-
time.  The guidelines also highlight other property types which may be considered as ‘sensitive receptors’ 
such as schools, hospitals, hotels and hostels, small workshops and some offices, if they have a 
reasonable expectation for daylight. 

 Within the guidelines there are several methods for calculating daylight; however, there are two methods 
that are predominantly used; these being the measurement of the Vertical Sky Component (VSC) and 
Daylight Distribution (DD) with regard to neighbouring sensitive receptors.  

 The BRE guidelines advise that in urban areas, particularly in areas of regeneration, the VSC and DD test 
may not be the most appropriate assessment due to the relationship between buildings and the fact that 
VSC and DD is based on the existing and proposed condition.  Therefore, where there is a clear sky or 
there are particularly low-rise buildings existing on the application site, as in the case here, results are 
distorted.  Where the VSC and DD values fall considerably short of the numerical values in the BRE 
guidelines, analysis results have been considered against alternative targets consistent with the 
application site’s urban location, considering, e.g. massing and obstruction angles in the existing situation 
or existing buildings that are particularly close to an application site’s boundary.  In this situation, the 
BRE guidelines describe an appropriate methodology to assess cases where an existing building has 
windows unusually close to the application site boundary and taking more than their fair share of light.   

 With regard to sunlight, the Annual Probable Sunlight Hours (APSH) are calculated, as well as 
consideration of the levels during the winter months, for all windows facing within 90o of due south to 
the neighbouring residential properties, in both the baseline condition and with the proposed 
development implemented. 

 As with daylight, where appropriate, alternative targets which are consistent with sites located in dense 
urban locations have been adopted to assess sunlight access to the neighbouring buildings. 

 Daylight and sunlight assessments of the neighbouring residential properties have been undertaken using 
the VSC, NSL and APSH calculations.  All properties that may possibly be affected have been included in 
the assessment. 
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 To establish whether a neighbouring residential property is required to be considered, it is calculated 
whether the proposed development will bisect a 25o line drawn from the centre of the window to the 
lowest window within the neighbouring property, serving a habitable room, as indicated on Figure 10.1.  
Where this plane is bisected, a more detailed daylight and sunlight assessment is required. 

 
Figure 10.1: Initial 25 o Daylight and Sunlight Analysis  

Vertical Sky Component  
 The VSC analysis establishes the amount of available daylight received directly from the sky for each 

individual window.  The reference point for the analysis is the centre of the window, on the plane of the 
outer window wall. 

 This is the ratio of the direct sky illuminance falling on the vertical wall at a reference point, to the 
simultaneous horizontal illuminance under an unobstructed sky.  The VSC does not include reflected 
light. 

 To maintain good levels of daylight, the BRE guidelines recommend a VSC of 27 % or greater.  However, 
within an urban environment, the guidelines recognise that a lower VSC is acceptable. Given the 
application site context and based on similar sites, professional judgement has been used to establish 
that a VSC of 15 % could be considered acceptable for such an urban context. However, on balance, it 
is considered that a VSC of 20 % is a more appropriate alternative target. 

 Where windows are affected by the proposed development, or cumulative effects of the proposed 
developments and a VSC of less than 20 % is calculated, a comparison of existing and proposed levels 
of VSC should be made.  Where possible, the proposed development VSC should not be less than 80 % 
of the pre-development VSC. 

Daylight Distribution 
 As well as calculating the VSC, the assessment for surrounding receptors has also considered the 

distribution of the daylight within the neighbouring residential properties by plotting the No Sky Line 
(NSL).  This is the point within the room that at desk top level can see no sky and the BRE guidelines 
recommend that a significant portion of the room (80 %) or at least 0.8 times the existing area is in 
front of this line.  For such an urban context, 50 % is considered to be an appropriate alternative target. 

 Concerning the neighbouring residential properties, no access has been obtained to measure the internal 
arrangements and, therefore, where possible, plans obtained from online planning records have been 
used.   

Annual Probable Sunlight Hours  
 The BRE has produced sunlight templates for London, Manchester and Edinburgh which indicate the APSH 

for these regions.  For this study, the London template has been used. 

 A sunlight analysis is undertaken using a similar method for calculating the VSC.  Within residential 
accommodation, the BRE guidelines under paragraph 3.2.3 state that the criteria for a sunlight analysis 
is that the main windows that are “within 900 of due south” should be assessed by measuring the APSH. 
Windows more than 900 from due south do not therefore need to be analysed.  Within residential 
accommodation, sunlight is mainly required for living rooms and is regarded as less important in 
bedrooms and kitchens, although the guidelines advise that care should be taken not to block out too 
much sun.  

 The APSH is defined as the total number of hours in the year that sun is expected to shine on unobstructed 
ground. 

 The BRE guidelines suggest that a window enjoys adequate sunlight if it receives at least 25 % APSH 
throughout the year, with at least 5 % during the winter months; 21st September to 21st March.  Where 
this is not achieved, if the difference between the baseline and the proposed assessment is more than 4 
% or less or provided the total APSH including the winter months is within 0.8 times the existing, the 
window will not be adversely affected. 

Overshadowing 
 Part 3.3 of the BRE guidelines provides guidance and methodology for assessing the implications a 

proposal will have on the overshadowing of gardens and amenity areas and sets out recommendations 
for the minimum area that should achieve at least two hours of sunlight on 21st March. 

 The open spaces that it states would normally be considered are:  

• Gardens, usually the main back gardens of a house; 

• Parks and playing fields; 

• Children’s playgrounds; 

• Outdoor swimming pools and paddling pools; 

• Sitting out areas such as those between non-domestic buildings and in public spaces; and 

• Focal points for views such as a group of monuments or fountains. 

 The guidelines go on to state under paragraph 3.3.17:  

“It is recommended that for it to appear adequately sunlit throughout the year, at least half of a garden 
or amenity area should receive at least two hours of sunlight on 21 March.  If as a result of new devel-
opment an existing garden or amenity area does not meet the above, and the area which can receive 
two hours of sun on 21 March is less than 0.8 times its former value, then the loss of sunlight is likely to 
be noticeable.  If a detailed calculation cannot be carried out, it is recommended that the centre of the 
area should receive at least two hours of sunlight on 21 March.” 

 The overshadowing assessment has been undertaken in relation to all relevant existing public amenity 
space currently within the vicinity of the application site that may be affected by the proposed 
development. 

 The assessment has also considered the potential public and communal amenity space within the 
proposed development, with reference to the development parameters as described in Chapter 4: 
Proposed Development Description, and the access to direct sunlight this would enjoy.  

Solar Glare 
 Where solar glare occurs, it can cause a temporary impairment to drivers’ sight.  As a result, the effect 

of reflective elements of the façade treatment are considered. 
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 With reference to solar glare, the BRE guidelines make the following statement under Clause 5.8.1:  

“Glare or dazzle can occur when sunlight is reflected from a glazed façade or area of metal cladding. This 
can affect road users outside and the occupants of adjoining buildings. The problem can occur either 
when there are large areas of reflective glass or cladding on the façade, or when there are areas of glass 
or cladding which slope back so that high altitude sunlight can be reflected along the ground. Thus, solar 
dazzle is only a long-term problem for some heavily glazed (or mirror clad) buildings…” 

 The assessment has considered potentially sensitive Test Points (TP) surrounding the application site. 

 It considers the potential for solar glare or dazzle from the glazing or reflective facades of the proposed 
development in relation to each of the specific points.  The key factor being the contrast between the 
brightness of the façade compared with the background ambient luminance. 

 Building Research Establishment Information Paper referenced IP8/87 states:  

“Glare or dazzle can occur when sunlight is reflected from a glazed façade. For vertical facades this 
problem usually occurs only when the sun is low in the sky; but some types of modern design incorporate 
sloping facades which can, under certain circumstances, reflect unwanted high altitude sunlight in-to the 
eyes of motorists, pedestrians and people in nearby buildings.  Addressed to architects, consulting engi-
neers, planning consultants and planners, this paper presents a new method which can be used at the 
design stage to calculate whether such solar dazzle will be reflected from a proposed building façade.” 

 Guidance on determination of significance is contained in Appendix I of the BRE guidelines, which states: 
“The assessment of impact will depend on a combination of factors and there is no simple rule of thumb 
that can be applied.” 

 The assessment for each sensitive receptor has been carried out at drivers’ eye height, considered to be 
1.5m for cars and at the appropriate distance from the junction, taking into account direction of travel 
and the relevant traffic element. 

 The Field of Vision is the extent of the observable world that is seen at any given moment. 

“The normal human visual field extends to approximately 60 degrees nasally (towards the nose or in-
ward) in each eye, to 100 degrees temporally (away from the nose or outward) and approximately 60 
degrees above and 75 degrees below the horizontal meridian.  In the United Kingdom, the minimum field 
requirement for driving is 60 degrees either side of the vertical meridian and 20 degrees above and below 
horizontal.  The macula corresponds to the central 13 degrees of the visual field, the fovea to the central 
3 degrees, they are most sensitive to solar glare.” 

 Occurrences of solar glare at angles beyond 300 would be of little significance.  When driving in a typical 
car, the windscreen would normally obstruct the driver’s view beyond angles of 300 from the line of sight. 

 The assessment is undertaken using a specialist computer programme (MBS).  It considers the path of 
the sun for the entire year assuming a perfectly clear sky and then uses the data from weather 
information for the closest location, to calculate the potential for glare to occur, which factors in whether 
at each time of day throughout the year sunlight is likely to occur, this factor being between 0 % and 50 
% with reference to the BRE’s information paper IP 3/87 ‘Solar dazzle reflected from sloping glazed 
facades’. 

Assessment Criteria 
 The criteria set out in the BRE guidelines has been used to assess if the likely effects from the proposed 

development on the neighbouring receptors is significant or not. This is determined by considering the 
sensitivity of the receptor, magnitude of impact, and scale of effect (including the duration of the effect 
and the geographical extent of the effect) and the application of professional judgement.  

 The assessment has considered the effects on the neighbouring residential receptors, with reference to 
the levels set out in the BRE guidelines: these being negligible, minor, moderate or major. The 

assessment has considered the VSC achieved by each window serving a habitable room and the DD to 
each habitable room with reference to the numerical values set out in the BRE guidelines. The assessment 
has also considered the sunlight enjoyed by windows facing within 90˚ due south with reference to the 
APSH enjoyed during the summer months, as well as during winter months. 

 As clearly stated in the BRE guidelines, they need to be applied flexibly.  

 In relation to the proposed amenity space within the proposed development, the publicly open space 
between and surrounding the building plots within the application site boundary were assessed to identify 
those areas that would enjoy at least 2hrs of direct sunlight on 21 March, in accordance with the BRE 
guidelines. 

 The solar glare analysis has considered the potential for glare to occur from the façade of the proposed 
development based on a uniform reflectivity and the appropriate climate data, to establish the potential 
for and duration of solar glare in relation to the line of sight. 

 To consider the significance of likely effects, the results of the analysis have been compared against the 
recommendations set out in the BRE guidelines, as summarised in Table 10.1. 

Table 10.1: Summary of Assessment Criteria 

Issue BRE Criteria 
Daylight VSC A window may be adversely affected if its VSC measured at the centre of the 

window is less than 27 % and less than 0.8 times its former value, although for 
such a location a VSC of 20% is considered appropriate 

NSL A room may be adversely affected if less than 0.8 times its existing area lies infront 
of the NSL, although for such a location, 50 % of the room in front of the NSL is 
considered appropriate. 

Sunlight APSH A window may be adversely affected if a point at the centre of the window receives 
in the year less than 25 % of the annual probable sunlight hours including at least 5 
% of the winter probable sunlight hours. 
(APSH) during the winter months (21st September to 21st March) and less than 0.8 
times its former sunlight hours during either period. 

Overshadowing The BRE recommend that for gardens and open spaces to appear adequately 
sunlight throughout the year, at least half of the area (50 %) should receive at 
least two hours of sunlight on 21st March. 

Solar Glare Motorists may experience glare from the potential for solar dazzle for long periods 
within 300 of the line of sight. 

 However, in some instances, a further daylight assessment has been undertaken against alternative 
targets, as described in the assessment method section, namely a VSC of 20 % and at least 50 % of a 
rooms area able to see skylight, as the BRE guidelines are based on a low density urban location. This is 
considered to be suitably justifiable given the urban nature of the application site and by virtue of the 
results of the assessment against the RSAF massing, which confirmed the appropriateness of the 
alternative targets.  

Receptor Sensitivity Criteria 
 The sensitivity of receptors has been classified as low, medium or high, in line with the criteria set out in 

Table 10.2. 

Table 10.2: Receptor Sensitivity Criteria 

Sensitivity Criteria 
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Table 10.2: Receptor Sensitivity Criteria 

Low Small number or low sensitivity of viewers assumed.  Viewers with a passing 
interest in their surroundings and momentary viewing periods.  Infrequent users 
of open spaces around the proposed development. 

Medium Viewers with everyday access to this environment but perhaps with less 
expectations as they are spending shorter periods of time in the space or are 
within an office environment.  They may have previously used the space and 
therefore will be aware of the change, but it would affect them less. 
Areas of residential properties that are not main living rooms and therefore less 
time is spent in these spaces. 

High Viewers likely to feel the immediate impact to their surroundings and notice a 
significant reduction in the amount of natural light to their environment. 
Such receptors would include areas where viewers spend a large amount of time 
and expect access to high levels of daylight, such as living areas or residential 
properties. 

Impact Magnitude Criteria 
 The magnitude of impact has been classified as very small, small, medium, high and is based on 

professional judgement with reference to the criteria set out in Table 10.3. 

Table 10.3: Impact Magnitude Criteria 

Magnitude of Impact Criteria 

High Daylight and Sunlight numerical values less than BRE guidance targets by more 
than 50 %. 

Medium Daylight and Sunlight numerical values less than BRE guidance targets by no 
more than 50 %. 

Small Daylight and Sunlight numerical values less than BRE guidance targets by no 
more than 20 %. 

Very Small BRE guidance numerical targets for Daylight and Sunlight met. 

Significance Criteria 
 The BRE guidelines have been used to produce significance criteria to assess the likely effects of the 

proposed development.  Within Appendix I of the guidelines it states:  

“Adverse impacts occur when there is a significant decrease in the amount of skylight and sunlight reach-
ing an existing building where it is required, or in the amount of sunlight reaching an open space.  The 
assessment of impact will depend on a combination of factors, and there is no simple rule of thumb that 
can be applied.” 

“Where the loss of skylight or sunlight fully meets the guidelines in this book, the impact is assessed as 
negligible or minor adverse.  Where the loss of light is well within the guidelines, or only a small number 
of windows or limited area of open space lose light (within the guidelines), a classification of negligible 
impact is more appropriate.  Where the loss of light is only just within the guidelines, and a larger number 
of windows or open space area are affected, a minor adverse impact would be more appropriate, espe-
cially if there is a particularly strong requirement for daylight and sunlight in the affected building or 
open space.” 

“Where the loss of skylight or sunlight does not meet the guidelines in this book, the impact is assessed 
as minor, moderate or major adverse.  Factors tending towards a minor adverse impact include: 

• only a small number of windows or limited area of open space are affected; 

• the loss of light is only marginally outside the guidelines; 

• an affected room has other sources of skylight or sunlight; 

• the affected building or open space only has a low-level requirement for skylight or sunlight; and 

• there are particular reasons why an alternative, less stringent, guideline should be applied” 

 “Factors tending towards a major adverse impact include: 

• a large number of windows or large area of open space are affected; 

• the loss of light is substantially outside the guidelines; 

• all the windows in a particular property are affected; and 

• the affected indoor or outdoor spaces have a particularly strong requirement for skylight or 
sunlight, e.g. a living room in a dwelling or a children’s playground” 

“Beneficial impacts occur when there is a significant increase in the amount of skylight and sunlight 
reaching an existing building where it is required, or in the amount of sunlight reaching an open space.  
Beneficial impacts should be worked out using the same principles as adverse impacts.  Thus, a tiny 
increase in light would be classified as a negligible impact, not a minor beneficial impact.” 

 With reference to the BRE guidelines, the Tables 10.4 – 10.8 provide numerical values to assist in the 
assessment of the significance of the effect, although it should be noted that in each instance, 
professional judgement has been applied taking into account particular factors/considerations, as stated 
in paragraph 1.6 of the BRE guidelines. 

Table 10.4: Vertical Sky Component Criteria 

Window Reduction Scale of Effect 

Less than 20% reduction or >27% VSC Negligible 

Between 20 % and 29.9 % reduction Minor 

Between 30 % and 39.9 % reduction Moderate 

Greater than 40 % reduction Major 
 

Table 10.5: Daylight Distribution Criteria 

Window Reduction Scale of Effect 

Proposed area is >0.8 times former value Negligible 

Proposed area is between 0.6 and 0.79 times former value Minor 

Proposed area is between 0.4 and 0.59 times former value Moderate 

Proposed area is <0.4 times former value Major 
 

Table 10.6: Annual Probable Sunlight Hours Criteria 

Window Reduction Scale of Effect 

Less than 20% reduction or >25% APSH Negligible 

Between 20% and 29.9% reduction Minor 

Between 30% and 39.9% reduction Moderate 

Greater than 40% reduction Major 
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Table 10.7: Annual Probable Sunlight Hours Winter Test Criteria 

Window Reduction Scale of Effect 

Proposed APSH in winter >5% Negligible 

Proposed APSH in winter <5% between 0.6 and 0.79 times former value Minor 

Proposed APSH in winter <5% between 0.4 and 0.59 times former value Moderate 

 Less than 0.4 times former value Major 
 

Table 10.8: Overshadowing Criteria 

Percentage of Amenity Area that receives 2 hours Sunlight on 21 March Scale of Effect 

>50% or >0.8 times existing Negligible 

>40% or >0.6 times existing Minor 

>25% or >0.4 times existing Moderate 

>25% or >0.4 times existing Major 

 In respect of solar glare, there are no numerical values available to identify the effect on sensitive 
receptors.  In relation to each sensitive receptor location, professional judgement has been used to 
determine the scale of effect and associated significance. Complete avoidance of glare is not possible; 
however, its duration and frequency will determine its effect. The criteria in Table 10.9 informed the 
assessment. 

Table 10.9: Solar glare Criteria 

Scale of Effect Description of Solar Glare Effect 

Negligible No solar dazzle visible or if visible, all occurs outside the driver’s typical field of 
view. 

Minor Solar dazzle visible within the driver’s typical field of view for short periods of time, 
e.g over one or two months of the year 

Moderate Solar dazzle visible within the driver’s typical field of view for long periods of time, 
e.g over the majority of the year 

Major Solar dazzle visible within 30 of the driver’s line of sight. 

 The nature of the effects may be either adverse (negative), beneficial (positive) or neutral.  

 Where the numerical criteria of the BRE guidelines is achieved, a Negligible effect has been reported.  

 As a general rule, the following criteria has been applied: 

• ‘Moderate’ or ‘major’ effects are deemed to be ‘significant’; 

• ‘Minor’ effects are considered to be ‘not significant’, although they may be a matter of local concern; 
and 

• ‘Negligible’ effects are considered to be ‘not significant’ and not a matter of local or wider concern. 

 Where an effect is given as a range such as minor to moderate, professional judgement has been used 
to determine the significance with reference to the greater of the two effects.  

Assumptions and Limitations 
 When considering the neighbouring sensitive receptors for the assessment, research was undertaken 

using online resources.  This provided information on the internal configuration of 19 % of these.  Based 

on this information, reasonable assumptions were made on the internal layout of the remaining, in 
conjunction with on-site observations. 

 The assumptions made for the Vastern Road properties are: - 

• 17 to 29 Vastern Road: 

− Single aspect ground floor reception room 4.4 m x 3.4 m 

− First floor single aspect bedroom 3.6 m x 4.6 m 

− Second floor bedroom 4.5 m x 4.3 m 

− Note, 29 Vastern Road only has windows at ground and first floor. 

• 31-33 Vastern Road 

− Single aspect ground floor reception room 4.2 m x 3.5 m 

− First floor single aspect bedroom 4.4 m x 3.5 m 

− Second floor bedroom 3.5 m x 1.6 m 

• 35-49 Vastern Road 

− Single aspect ground floor reception room 4.2 m x 3.3 m 

− First floor single aspect bedroom 4.4 m x 3.3 m 

− Second floor bedroom 5.8 m x 4.5 m 

• With regard to 87-89, 91 and 93-99 Caversham Road, floor plans were obtained for 87-89 and 93-
99 from RBC’s website and in relation to 91 Caversham Road, the following assumptions have been 
made: 

− First floor rooms 3.55 m x 4.65 m 

− Second floor bedroom 3.55 m x 4.65 m 

 There are no neighbouring non-domestic buildings that have a reasonable expectation of daylight 
identified. 

 No existing amenity space were identified in the vicinity of the application site that required an 
overshadowing analysis. In relation to the proposed development, 10 % of the site area is to be delivered 
as open space, which includes the thoroughfares between each of the plots (A-D). Therefore, an 
overshadowing assessment has been undertaken of this area. 

 In relation to the solar glare analysis, this does not quantify the intensity but just whether there is a 
potential for it to occur. 

 Whilst care has been taken to identify all sensitive receptors, there may be other sensitive receptors 
where solar dazzle could occur. However, the assessor considers the assessment presented in this 
chapter to be robust and representative. 

 The assessment has only considered the potential for solar glare from the proposed development in the 
local vicinity, and it has been assumed that the facades of the proposed development would be finished 
with a material with reflection properties equivalent to glass. 

Baseline Conditions 
Existing Baseline 

 The application site is occupied by four low-rise pavilion style commercial units and one building 
extending to approximately 2-3 storeys in height. The wider context of the application site is 
characterised by low rise urban development with a mixture of commercial, industrial and residential 
uses. 

 The application site is considered to be underdeveloped for such an urban location and therefore the 
neighbouring properties currently enjoy a very high level of daylight and sunlight. 
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 Overshadowing and solar glare are not comparative assessments and therefore no baseline conditions 
have been recorded. 

Sensitive Receptors 
Daylight and Sunlight 

 The BRE guidelines state that habitable rooms within surrounding residential properties that can expect 
to receive a reasonable amount of daylight should be assessed.  In the first instance, a 25o line analysis 
was undertaken to establish which of the neighbouring properties subtend this angle and therefore 
receive a good level of daylight. 

 The properties that do not subtend 25o therefore need to be assessed.  The receptors identified as 
sensitive to the proposed development and which have been scoped into the assessment are set out in 
Table 10.10. 

Table 10.10: Summary of Sensitive Receptors 

Receptor Sensitivity 

17-49 Vastern Road High 

87-89 Caversham Road High 

91 Caversham Road High 

93-99 Caversham Road High 

 The location of these properties is illustrated in Figure 10.2. 

 
Figure 10.2: Existing Residential Receptors 

 Within each receptor, only the windows that face the proposed development have been analysed.  The 
location of neighbouring non-domestic buildings where a reasonable expectation of daylight is required, 
identified of the windows analysed are indicated on drawing numbers 2271-102 in Appendix 10.1. 

Overshadowing 
 Based on on-site observations, there are no neighbouring amenity areas that would be affected by the 

proposed development and therefore assessment of surrounding amenity areas has not been considered 
further. Instead the assessment has focussed on the amenity space to be provided on-site as part of the 
proposed development, based on the interpretation of the development parameters set out in Chapter 
4: Proposed Development Description. 

Solar Glare 
 Based on on-site observations, the key locations that have been considered are traffic junctions adjacent 

to the application site, sections of road where it is considered that drivers of vehicles are likely to be 
affected having regard to the direction of traffic flow.  The eight locations considered in the assessment 
are: 

• Test Point 1 – Caversham Road southbound to round-a-bout with Vastern Road 

• Test Point 2 – Vastern Road westbound to De Montford Road Junction 

• Test Point 3 – De Montford Road Junction with Vastern Road 

• Test Point 4 – Vastern Road westbound to Lynmouth Road Junction  

• Test Point 5 – Lynmouth Road Junction with Vastern Road 

• Test Point 6 – Vastern Road eastbound 

• Test Point 7 – Vastern Road eastbound to Lynmouth Road Junction 

• Test Point 8 – Caversham Road northbound to Northfield Road Junction 

 The location of these test points is illustrated in Figure 10.3 
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Figure10.3: Solar Glare Test Point Scenarios 

Baseline Daylight and Sunlight 
 The daylight analysis of the residential receptors has considered the VSC enjoyed by 75 windows and 

the DD within 62 rooms these serve. 

 The APSH has considered 61 rooms that face within 90o of due south. 

 The results of the baseline daylight assessment demonstrate that all 75 windows achieve a VSC of at 
least 27 % with all except 15 second floor bedrooms of the 62 rooms these serve, having a significant 
portion of their area seeing skylight and therefore achieving the recommended DD. 

 With regard to the sunlight baseline assessment, all 61 rooms achieve an APSH of at least 25 % with at 
least 5 % during the winter months. 

 Within the baseline condition, not all rooms achieve the recommended DD set out in the BRE guidelines 
as the rooms are served by small windows which restrict the access to daylight.  

 Table 10.11 summarises the baseline results for daylight and sunlight to the neighbouring residential 
properties. 

Table 10.11: Baseline Daylight Results  

Receptor 
Number of Windows 

Assessed Achieve BRE Guidelines % 

17-49 Vastern Road 57 57 100 

87-89 Caversham Road 6 6 100 

91 Caversham Road 3 3 100 

93-99 Caversham Road 9 9 100 

Total 75 75 100 

 Table 10.12 summarises the baseline DD results. 

Table 10.12: Baseline Daylight Distribution Results  

Receptor 
Number of Rooms 

Assessed Achieve BRE Guidelines % 

17-49 Vastern Road 50 36 72 

87-89 Caversham Road 4 4 100 

91 Caversham Road 2 2 100 

93-99 Caversham Road 6 6 100 

Total 62 47 77 

 Table 10.13 summarises the baseline sunlight results. 

Table 10.13: Baseline Sunlight Results  

Receptor 
Number of Rooms 

Assessed Achieve BRE Guidelines % 

17-49 Vastern Road 50 50 100 

87-89 Caversham Road 4 4 100 

91 Caversham Road 2 2 100 

Table 10.13: Baseline Sunlight Results  

93-99 Caversham Road 5 5 100 

Total 61 61 100 

Assessment of Effects 
Demolition and Construction Effects 

 During the demolition and construction stage, there are likely to be negligible, short-term improvements 
to daylight and sunlight enjoyed by the surrounding sensitive receptors, owing to the low scale of the 
existing structures on the application site. In respect of solar glare, there would be no effect or potentially 
a short-term improvement with the buildings removed, although due to their low scale and form of 
construction, this is considered Negligible. 

 Throughout the construction of the proposed development, the magnitude of impact and the resultant 
effect on daylight, sunlight, overshadowing and solar glare would gradually increase as the massing 
increases.  No technical analysis has been undertaken of the potential effect as the situation would be 
constantly changing.  The effects would almost certainly be less than that of the completed proposed 
development and therefore the effect during this period would be temporary and range from Negligible 
Beneficial to Moderate Adverse, but due to the temporary nature, would not be significant.  

Completed Development Effects 
 The proposed development is expected to generate potential direct daylight, sunlight and solar glare 

impacts.  

 The detailed results of the analysis are set out in Appendix 10.2 and are summarised for each receptor 
below.  The receptors have been assessed based on the numerical values set out in the BRE guidelines. 
In the case of daylight to 17-49 Vastern Road, an assessment against the alternative targets as set out 
in the Assessment Methodology section has also been undertaken.  

 Professional judgement has been used when considering the significance of the effect taking into account 
the urban context of the application site.  

Daylight to Surrounding Sensitive Receptors 
17-49 Vastern Road 

 These 17 properties are located to the north of the application site on the opposite side of Vastern Road.  
They are within two blocks of terraced houses providing residential accommodation over two or three 
storeys.   

 The daylight analysis has considered 57 windows serving these properties, with the results set out on 
Table 10.14. 

Table 10.14: 17-49 Vastern Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible 
<20 % 

existing or 
>27 % VSC 

Minor 
20 – 29 % 
reduction 

Moderate 
30 – 39 % 
reduction  

Major 
>40 % 

57 0 0 0 39 18 

 Of the 17 properties analysed, information relating to the internal configuration has been obtained on 19 
% of these.  This information has been used to form the basis of the assumptions made in relation to 
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the remaining properties.  Due to the underdeveloped nature of the application site, they currently enjoy 
exceptional levels of daylight for such an urban location. 

 The results of the analysis against the BRE criteria (27%) show that the majority (39) experience a 
reduction of between 30-40 %.  A further 18 would experience a reduction of just over 40 %.  No windows 
would experience a reduction over 50 %. The effect would therefore appear to be Moderate to Major 
Adverse.  

 This however does not reflect the true situation, as the resulting VSC is being expressed as a percentage 
of the baseline assessment where these properties are experiencing an exceptionally high VSC 
considering the urban location. 

 In respect of the actual level of daylight that these windows would continue to enjoy, Appendix 10.2 
demonstrate that all 57 windows would achieve a VSC of at least 20 %, which is considered an 
appropriate alternative numerical target for an urban area. Based on professional judgment, it is 
considered that the proposals would have a Minor to Moderate Adverse effect on the VSC enjoyed by 
these properties.  

 The results of the DD analysis, based on the assumptions made, are summarised in Table 10.15.  

Table 10.15: 17-49 Vastern Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for DD 

Negligible 
>0.8 

existing 

Minor 
0.6 – 0.79 

% 

Moderate 
0.4 – 0.59 

% 

Major 
<0.4 % 

50 14 14 25 7 4 

 Of the 50 rooms considered, 33 of these are bedrooms which the BRE guidelines state are considered 
less important.   

 In relation to the 17 living rooms, considered against the BRE criteria (>80% or 0.8 times the existing 
area in front of the NSL) 15 of these would achieve the BRE guideline targets or experience a Minor 
effect.  Concerning the remaining two living rooms, these would experience a Moderate effect.   

 With regard to the 33 bedrooms analysed, which the BRE guidelines state are less important, 27 % of 
these would achieve the BRE guidelines numerical values and the effect would be negligible. 45 % of the 
bedrooms would experience a Moderate effect, with 15 % experiencing a Moderate or Major effect. All 
the bedrooms that experience a Moderate or Major effect are the large second floor bedrooms that are 
served by small windows and in the baseline condition do not achieve the numerical values within the 
BRE guidelines despite the under developed nature of the application site. Accordingly, the effect on DD 
would be Minor to Major Adverse and significant. 

 Taking into account the underdeveloped nature of the site for such a location, all except one living room 
and all except the second-floor bedrooms, would achieve the alternative target, having more than 50 % 
of their area in front of the NSL. 

 Based on the BRE criteria it is considered that the effect on daylight enjoyed by these receptors would 
be Moderate Adverse, which would be considered significant.  

 However, taking into account the underdeveloped nature of the application site for such an urban location 
and the exceptionally high levels of daylight enjoyed in the baseline scenario, it is more appropriate to 
consider the actual levels of retained daylight that would be achieved in the proposed scenario, rather 
than considering these as a percentage reduction of the baseline.  

 Accordingly, when assessed against the alternative targets, the effect on these receptors would be Minor 
to Moderate Adverse, with only a number of isolated locations experiencing Moderate Adverse 
effects, which, on balance, would not be considered significant. 

87-89 Caversham Road 
 This property is located to the west of the application site on the opposite side of Caversham.  Commercial 
accommodation is provided at ground floor level with residential accommodation on the two upper floors.  
The magnitude impact on these properties would be Very Small with an isolated location where it would 
be Small. 

 The results of the VSC analysis are summarised in Table 10.16. 

Table 10.16: 87-89 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible 
<20 % 

existing or 
>27 % VSC 

Minor 
20 – 29 % 
reduction 

Moderate 
30 – 39 % 
reduction 

Major 
>40 % 

6 3 3 2 1 0 

 The results of the analysis demonstrate that three of the windows assessed would not achieve the BRE 
guidelines numerical values.  However, all would achieve a VSC of at least 26.6 % as set out in Appendix 
10.2 and therefore the effect is considered to be Negligible. 

 The results of the DD analysis, based on the assumptions made, are summarised in Table 10.17.  

Table 10.17: 87-89 Caversham Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for VSC 

Negligible 
>0.8 

existing 

Minor 
0.6 – 0.79 

Moderate 
0.4 – 0.59 

Major 
<0.4 

existing 

4 4 4 0 0 0 

 The results demonstrate that despite the urban location of these properties, all rooms would achieve the 
BRE guidelines numerical values for DD and the effect would therefore be Negligible.  

 As a result, the effect on the daylight enjoyed by these properties would be Negligible Adverse. 

91 Caversham Road 
 This property is located to the west of the application site on the opposite side of Caversham Road. Based 
on the site visit undertaken, the property provides commercial accommodation at ground floor level with 
residential accommodation on the two upper floors.  The magnitude of impact on this property would be 
Very Small. 

 The results of the VSC analysis are summarised in Table 10.18. 

Table 10.18: 91 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible 
<20 % 

existing or 
>27 % VSC 

Minor 
20 – 29 % 
reduction 

Moderate 
30 – 39 % 
reduction 

Major 
>40 % 

3 3 3 0 0 0 

 The results of the analysis demonstrate that all windows would achieve the BRE guidelines numerical 
values.  The effect would therefore be Negligible. 

 The results of the DD analysis, based on the assumptions made, are summarised in Table 10.19.  
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Table 10.19: 91 Caversham Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for DD 

Negligible 
>0.8 

existing 

Minor 
0.6 – 0.79 

Moderate 
0.5 – 0.59 

Major 
<0.4 

existing 

2 2 2 0 0 0 

 The results of the DD analysis demonstrate that despite the urban location of this property, the BRE 
guidelines numerical values would be achieved and therefore the effect on this property would be 
Negligible.  

 The effect on the daylight enjoyed by this property would therefore be Negligible Adverse. 

93-97 Caversham Road 
 This property is located to the west of the application site on the opposite side of Caversham Road.  
Based on the site visit undertaken, the property appears to provide commercial accommodation at ground 
floor with the two upper floors providing residential accommodation.  The magnitude of impact on this 
property would be Very Small. 

 The results of the VSC analysis are summarised in Table 10.20. 

Table 10.20: 93-97 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible 
<20 % 

existing or 
>27 % 
existing 

Minor 
20 – 29 % 
reduction 

Moderate 
30 – 39 % 
reduction 

Major 
>40 % 

9 9 9 0 0 0 

 As the summary table shows, all windows analysed would achieve the BRE guideline numerical values.  
It is therefore considered that the effect on this property would be Negligible. 

 The results of the DD analysis, based on the assumptions made, are summarised in Table 10.21.  

Table 10.21: 93-97 Caversham Road – Summary of DD Results 

No. of 
rooms 
analysed 

No of 
rooms 

achieving 
guidelines 

for DD 

Negligible 
>0.8 

existing 

Minor 
0.6 – 
0.79 

Moderate 
0.4 – 0.59 

Major 
<0.4 existing 

6 6 6 0 0 0 

 The results of the analysis demonstrate that the BRE guideline numerical values for DD would be 
achieved, despite the urban location of these properties.  The effect on this property would therefore be 
Negligible.  

 The effect on the daylight enjoyed by this property would therefore be Negligible Adverse. 

Sunlight 
 A sunlight assessment has been undertaken for each of the neighbouring residential receptors based on 
the criteria contained within the BRE guidelines.  The BRE guidelines state that a window may be 
adversely affected if it receives less than 25 % of the APSH, including at least 5 % during the winter 
months (21 September to 21 March) and less than 0.8 times the existing value. 

 The results of the analysis are set out in Appendix 10.2 and are summarised for each of the neighbouring 
residential receptors below. 

17-49 Vastern Road 
 Table 10.22 presents the summary results of the APSH analysis and Table 10.23 presents the summary 
results for the APSH analysis during the winter months.  These demonstrate that the magnitude of impact 
would be Very Small. 

Table 10.22: 17-49 Vastern Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for 

APSH 

Negligible 
>25 % or 
reduction 

<20 % 

Minor 
Reduction 
between   

20 – 29 % 

Moderate 
Reduction 
between   

30 – 39 % 

Major 
Reduction 

>40 % 

50 50 50 0 0 0 

 

Table 10.23: 17-49 Vastern Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for 

APSH winter 

Negligible 
>5 % or 0.8 

existing 

Minor 
Between 

0.6 – 0.79 
existing 

Moderate 
Between 

0.4 – 0.59 
existing 

Major 
<0.4 

existing 

50 50 50 0 0 0 

 The results of the analysis indicate that the BRE guidelines numerical values would be achieved and 
therefore the effect of the proposed development would be Negligible Adverse. 

87-89 Caversham Road 
 Table 10.24 presents the summary results of the APSH analysis and Table 10.25 presents the summary 
results for the APSH analysis during the winter months. These demonstrate that the magnitude of impact 
would be Very Small. 

Table 10.24: 87-89 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for 

APSH 

Negligible 
>25 % or 
reduction 

<20 % 

Minor 
Reduction 
between   

20 – 29 % 

Moderate 
Reduction 
between   

30 – 39 % 

Major 
Reduction 

>40 % 

4 4 4 0 0 0 

 

Table 10.25: 87-89 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for 

APSH winter 

Negligible 
>5 % or 0.8 

existing 

Minor 
Between 

0.6 – 0.79 
existing 

Moderate 
Between 

0.4 – 0.59 
existing 

Major 
<0.4 

existing 

4 4 4 0 0 0 

 The results of the analysis indicate that for both APSH and APSH during the winter months, the BRE 
guidelines numerical values would be achieved and therefore the effect of the proposed development 
would be Negligible Adverse. 
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91 Caversham Road 
 Table 10.26 summarises the results of the APSH analysis, whereas Table 10.27 sets out the results of 
the APSH analysis during the winter months. These demonstrate that the magnitude of impact would be 
Very Small.  

Table 10.26: 91 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for APSH 

Negligible 
>25 % or 
reduction 

<20 % 
 

Minor 
Reduction 
between 
20 – 29 

% 

Moderate 
Reduction 

between 30 
– 39 % 

Major 
Reduction 

>40 % 

2 2 2 0 0 0 

 

Table 10.27: 91 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for 

APSH winter 

Negligible 
>5 % or 0.8 

existing 

Minor 
Between 

0.6 – 0.79 
existing 

Moderate 
Between 

0.4 – 0.59 
existing 

Major 
<0.4 

existing 

2 2 2 0 0 0 

 The results of the analysis demonstrate that for both APSH and APSH during the winter months, the 
numerical values within the BRE guidelines are achieved and therefore the proposed development would 
have a Negligible Adverse effect. 

93-97 Caversham Road 
 Table 10.28 summarises the results of the APSH analysis and Table 10.29 sets out the APSH achieved 
during the winter months. These demonstrate that the magnitude of impact would be Very Small.  

Table 10.28: 93-97 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms achieving 
BRE Guidelines for APSH 

Negligible 
>25 % or 
reduction 

<20 % 

Minor 
Reduction 
between   

20 – 29 % 

Moderate 
Reduction 
between    

30 – 39 % 

Major 
Reduction 

>40 % 

6 6 6 0 0 0 

 

Table 10.29: 93-97 Caversham Road – Sunlight (APSH during winter months) Results 

No. of 
rooms 
analysed 

No. of rooms 
achieving BRE 

Guidelines for APSH 
winter 

Negligible 
>5 % or 0.8 

existing 

Minor 
Between 

0.6 – 0.79 
existing 

Moderate 
Between 

0.4 – 0.59 
existing 

Major 
<0.4 existing 

6 6 6 0 0 0 

 The results of the analysis demonstrate that for both APSH and APSH during the winter months, the 
numerical values within the BRE guidelines are achieved and therefore the proposed development would 
have a Negligible Adverse effect. 

Overshadowing 
 This analysis has considered only the access to direct sunlight for amenity space introduced by the 
proposed development, as there is no amenity space to the north of the application site. 

 The results of this assessment are presented in drawing number 2271-111 in Appendix 10.3 and 
demonstrate that the numerical values set out in the BRE guidelines are achieved and therefore the 
proposed development would provide amenity space with good access to sunlight, with more than 50 % 
enjoying at least two hours or direct sunlight on 21 March. Accordingly, the effect would be Negligible.  

Solar Glare 
 The BRE guidelines state that key locations around an application site should be considered to establish 
whether there is potential for solar glare or dazzle to be caused.  The main factor to be considered is the 
contrast between the brightness of the façade compared with the background ambient luminance. 

 The assessment has considered the potential reflection of the sun on what has been assumed as a fully 
glazed façade for the proposed massing.  

 The detailed results of the assessment are presented in Appendix 10.4 and a summary provided in the 
following paragraphs.  

Test Point 1 – Caversham Road southbound to Vastern Road Roundabout 
 The tinted zones on drawing number 2271-112 attached at Appendix 10.4 show the results of the solar 
glare at this point. 

 The analysis indicates that the reflected solar dazzle could occur intermittently throughout the year; 
approximately 1,072 hours per year.  The sunlight availability protractor, as set out in the BRE’s 
information paper “Solar dazzle reflected from sloping glazed facades”, indicates that sunlight is obtained 
between 0 % and 50 % of the time. 

 Therefore, using the appropriate climate data, solar dazzle could occur at this point for approximately 
266 hours per year. This is considered to be a Moderate Adverse effect, localised and temporary 
periodic effect and would be reduced further once the detailed faced treatment is included. 

Test Point 2 - Vastern Road westbound to De Montford Road Junction  
 The tinted zones on drawing number 2271-113 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 1,294 hours per year. The sunlight availability protractor, as set out in the BRE’s 
Information Paper “Solar dazzle reflected from sloping glazed facades.” indicates that sunlight is obtained 
between 0 % and 50 % of the time. 

 Therefore, using the appropriate climate data, solar dazzle could occur at this point for approximately 
326 hours per year. This is considered to be a Moderate Adverse effect, localised and temporary 
periodic effect and would be reduced further once the detailed faced treatment is included and mitigated 
by the driver using the sun visor as a large area of the façade is above the line of this. 

Test Point 3 - De Montford Road Junction with Vastern Road 
 The tinted zones on drawing number 2271-114 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 1,114 hours per year. The sunlight availability protractor, as set out in the BRE’s 
Information Paper “Solar dazzle reflected from sloping glazed facades.”, indicates that sunlight is 
obtained between 0 % and 50 % of the time. 



Volume 1: Environmental Statement Main Report 
Chapter 10: Daylight, Sunlight, Overshadowing and Solar Glare 

Aviva Life & Pensions UK Limited 
Reading Station Park 

 

RAMBOLL                 10 - 12 1700003910  Issue: Final 
 

 Therefore, solar dazzle could occur at this point for approximately 298 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Test Point 4 - Vastern Road westbound to Lynmouth Road Junction 
 The tinted zones on drawing number 2271-117 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 884 hours per year. The sunlight availability protractor, as set out in the BRE’s Information 
Paper “Solar dazzle reflected from sloping glazed facades.”  indicates that sunlight is obtained between 
0 % and 50 % of the time. 

 Therefore, solar dazzle could occur at this point for approximately 174 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Test Point 5 - Lynmouth Road Junction with Vastern Road 
 The tinted zones on drawing number 2271-115 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 1,034 hours per year. The sunlight availability protractor, as set out in the BRE’s 
Information Paper “Solar dazzle reflected from sloping glazed facades.” indicates that sunlight is obtained 
between 0 % and 50 % of the time. 

 Therefore, solar dazzle could occur at this point for approximately 282 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Test Point 6 - Vastern Road eastbound  
 The tinted zones on drawing number 2271-118 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year, but 
primarily between 16 January and 25 November; approximately 776 hours per year. The sunlight 
availability protractor, as set out in the BRE’s Information Paper “Solar dazzle reflected from sloping 
glazed facades.” indicates that sunlight is obtained between 0 % and 50 % of the time. 

 Therefore, solar dazzle could occur at this point for approximately 186 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Test Point 7 - Vastern Road eastbound to Lynmouth Road Junction 
 The tinted zones on drawing number 2271-116 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 1,192 hours per year. The sunlight availability protractor, as set out in the BRE’s 
Information Paper “Solar dazzle reflected from sloping glazed facades.” indicates that sunlight is obtained 
between 0 % and 50 % of the time. 

 Therefore, solar dazzle could occur at this point for approximately 306 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Test Point 8 - Caversham Road northbound Northfield Road Junction 

 The tinted zones on drawing number 2271-119 attached at Appendix 10.4 shows the results of the solar 
glare for this point. 

 The analysis indicates that reflected solar dazzle could occur intermittently throughout the year; 
approximately 424 hours per year. The sunlight availability protractor, as set out in the BRE’s Information 
Paper “Solar dazzle reflected from sloping glazed facades.” indicates that sunlight is obtained between 0 
% and 50 % of the time. 

 Therefore, solar dazzle could occur at this point for approximately 122 hours per year. This is considered 
to be a Minor Adverse effect, localised and temporary periodic effect and would be reduced further once 
the detailed faced treatment is included. 

Assessment of Residual Effects 
Additional Mitigation 

 The assessment of daylight, sunlight and overshadowing has been undertaken of the worst-case height 
and massing proposals. It is expected that during the detailed design, the building envelope would be 
reduced and refined by means of setbacks and articulation. However, no account can be taken of this at 
the outline planning stage. 

 The solar glare assessment has been based upon the indicative façade materials submitted with the 
Application and a worst case fully reflective facade. As the façade details progress during the detailed 
design the façade materiality and design would be refined further, and any solar glare effects would be 
reduced to the greatest extent feasible. 

 Effective mitigation could comprise the selection of non-reflective materials, fins or louvres which would 
act to reduce or obscure the solar rays and prevent instances of solar reflection from glazing elements 
and consequently reduce solar glare effects. 

Enhancement Measures 
 No enhancement measures are proposed in respect of daylight, sunlight, overshadowing or solar glare. 

Demolition and Construction Residual Effects 
 During the demolition and construction of the proposed development, no mitigation would be required in 
relation to daylight, sunlight, overshadowing and solar glare. Accordingly, the likely effects presented in 
the previous section remain unchanged for the residual effects, namely temporary Negligible Beneficial 
to Moderate Adverse for daylight, sunlight and solar glare. 

Completed Development Residual Effects 
 Whilst additional mitigation measures would be explored during the detailed design to reduce effects on 
identified receptors, these cannot be assessed at the outline stage of planning.  

 Accordingly, the likely daylight effects reported in the previous section remain unchanged for the residual 
effects, namely: 

• 17-49 Vastern Road: Moderate Adverse and significant when assessed against the BRE Criteria, 
but Minor to Moderate and not significant when assessed against the alternative targets; 

• 87-89 Caversham Road: Negligible; 

• 91 Caversham Road: Negligible; and 

• 93-97 Caversham Road: Negligible. 

 Accordingly, the likely sunlight effects reported in the previous section remain unchanged for the residual 
effects, namely: 
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• 17-49 Vastern Road: Negligible; 

• 87-89 Caversham Road: Negligible; 

• 91 Caversham Road: Negligible; and 

• 93-97 Caversham Road: Negligible. 

 In respect of overshadowing the effect on the proposed on-site amenity space would be Negligible. 

 In respect of solar glare, the residual effect would be Minor Adverse for all of the eight sensitive 
receptors. 

Summary of Residual Effects 
 A summary of the results of residual effects are presented below in Table 10.30. Those effects reported 
in blue text are the residual effects assessed against the alternative targets.  

Table 10.30: Summary of Residual Daylight, Sunlight, Overshadowing and Solar Glare Effects 

Receptor 
Residual 

Effect 
Additional 
Mitigation 

 

Scale of 
Effect ** 

Nature of Residual Effect* 

+ 
- 

D 
I 

P 
T 

R 
IR 

St 
Mt 
Lt 

Demolition and Construction 

17-49 
Vastern 
Road 

Temporary 
change in 
daylight and 
sunlight levels 
at surrounding 
residential 
receptors 

N/A 
 

Negligible 
to 
Moderate 

+       
-       

D T R St 

87-89 
Caversham 
Road 

91 
Caversham 
Road 

93-97 
Caversham 
Road 

11 Road 
Testing 
Points 

Change in solar 
glare levels 

N/A 
 

Negligible 
to 
Moderate 

+         
- 

D T R St 

Completed Development 

17-49 Vastern 
Road 

Reduction in 
access to 
daylight and 
sunlight 

N/A Moderate 
Minor to 
Moderate  

- 
- 
- 

D P IR Lt 

87-89 
Caversham 
Road 

Reduction in 
access to 
daylight and 
sunlight 

N/A Negligible - D P IR Lt 

91 
Caversham 
Road 

Reduction in 
access to 

N/A Negligible - D P IR Lt 

Table 10.30: Summary of Residual Daylight, Sunlight, Overshadowing and Solar Glare Effects 

Receptor 
Residual 

Effect 
Additional 
Mitigation 

 

Scale of 
Effect ** 

Nature of Residual Effect* 

+ 
- 

D 
I 

P 
T 

R 
IR 

St 
Mt 
Lt 

daylight and 
sunlight 

93-97 
Caversham 
Road 

Reduction in 
access to 
daylight and 
sunlight 

N/A Negligible - D P IR Lt 

On-site 
Amenity 
Space 

Sunlight 
availability 
within amenity 
space 

N/A Negligible N/A N/A N/A N/A N/A 

8 Road 
Receptor 
Points 

Creation of 
solar glare 

N/A Minor  - D P IR Lt 

Notes: 
* - = Adverse/ + = Beneficial/ +/- Neutral; D = Direct/ I = Indirect; P = Permanent/ T = Temporary; R=Reversible/ IR= 
Irreversible; St- Short term/ Mt –Medium term/ Lt –Long term. 
**Negligible/Minor/Moderate/Major 

 The effects of the proposed development on daylight to 17-49 Vastern Road would be significant when 
assessed against the BRE targets. When assessed against the alternative targets, the effects are not 
considered to be significant.  

 All other residual daylight, sunlight, overshadowing and solar glare effects would not be significant.  

Cumulative Effects 
 There are a number of schemes that are within close proximity to the application site, as set out in 
Chapter 2: EIA Process and Methodology. Of these only the following two have been included within the 
cumulative scenario as these are located in close proximity to the application site: 

• Former Royal Mail site; and 

• Former Scottish and Southern Energy site. 

 The location of these and the massing that has been considered is indicated on drawing numbers 2271-
106 and 107 in Appendix 10.1. 
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Figure 10.4: Cumulative Schemes Location Plan  

Demolition and Construction Cumulative Effects 
 During the demolition stage, there may be a negligible short-term improvement to daylight and sunlight 
enjoyed by the surrounding sensitive receptors, owing to the low scale of the existing structures or their 
relationship to the receptors.  

 Throughout the construction works, the effects on the surrounding sensitive receptors is not possible to 
determine as the potential effects on daylight and sunlight would slowly increase as the massing 
progressed to its final extent.  The use of scaffolding, hoarding etc. may also have a temporary effect, 
increasing the obstruction. Based on professional judgement, the cumulative daylight, sunlight and solar 
glare effect would remain temporary Negligible Beneficial to Moderate Adverse and not significant. 

Completed Development Cumulative Effects 
 The results of the cumulative assessment on the neighbouring residential receptors are set out in the 
tables attached at Appendix 10.2 and summarised in Tables 10.31 to 10.46 below. 

17-49 Vastern Road 
 The cumulative assessment of 17-49 Vastern Road is summarised in Tables 10.31 and 10.32.  These 
demonstrate that the overall cumulative magnitude of impact on these receptors would remain Medium 
to High and the effect on these receptors would remain Moderate Adverse and significant when 
considered against the BRE criteria, but Minor to Moderate and not significant when considered against 
the alternative targets. 

Table 10.31: 17-49 Vastern Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows 
achieving BRE 

Guidelines for VSC 

Negligible Minor Moderate Major 

57 0 0 0 37 20 

 

Table 10.32: 17-49 Vastern Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for DD 

Negligible Minor Moderate Major 

50 14 14 25 7 4 

 In relation to the cumulative sunlight assessment, Tables 10.33 and 10.34 demonstrate that the 
magnitude of impact would be Very Small, and the effect would remain Negligible Adverse. 

Table 10.33: 17-49 Vastern Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

57 57 57 0 0 0 

  

Table 10.34: 17-49 Vastern Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

57 57 57 0 0 0 

87-89 Caversham Road 
 Concerning 87-89 Caversham Road, the analysis demonstrates that whilst there would be a reduction in 
VSC, all windows would achieve a VSC of greater than 24 %, above the 20 % considered appropriate for 
such an urban location. All rooms would achieve the recommended DD.  The magnitude of impact would 
be Small and the effect Moderate Adverse and not significant. 

Table 10.35: 87-89 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible Minor Moderate Major 

6 0 0 6 6 0 

 

Table 10.36: 87-89 Caversham Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for DD 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

 The magnitude of impact on sunlight would remain Very Small and the effect would remain Negligible 
Adverse. 
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Table 10.37: 87-89 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE  
Guidelines for 

APSH 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

 

Table 10.38: 87-89 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE  
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

91 Caversham Road 
 Of the three windows serving 91 Caversham Road, two would experience a Moderate Adverse effect 
based on the VSC assessment, but all rooms would achieve the recommended DD.  It is therefore 
considered that the magnitude of impact would be Small and the effect would be Negligible Adverse. 

Table 10.39: 91 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible Minor Moderate Major 

3 1 1 2 0 0 

 

Table 10.40: 91 Caversham Road – Summary of DD Results 

No. of rooms 
analysed 

No of rooms achieving 
BRE Guidelines for DD 

Negligible Minor Moderate Major 

2 2 2 0 0 0 

 The magnitude of impact on sunlight would be Very Small and the effect on sunlight would be Negligible 
Adverse. 

Table 10.41: 91 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

2 2 2 0 0 0 

 

Table 10.42: 91 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 

Guidelines for APSH 
winter 

Negligible Minor Moderate Major 

2 2 0 0 0 0 

93-97 Caversham Road 
 For 93-97 Caversham Road, of the eight windows analysed, seven would experience a Negligible 
Adverse effect, with the other experiencing a VSC only just below 27 %.  With all rooms achieving the 
recommended DD, the magnitude of impact would be Small and the effect Negligible Adverse. 

Table 10.43: 93-97 Caversham Road – Summary of VSC Results 

No. of 
windows 
analysed 

No of windows 
achieving BRE 
Guidelines for 

VSC 

Negligible Minor Moderate Major 

9 8 8 1 0 0 

 

Table 10.44: 93-97 Caversham Road – Summary of DD Results 

No. of 
rooms 

analysed 

No of rooms 
achieving BRE 

Guidelines for DD 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

 The magnitude of impact on sunlight would be Very Small and the effects Negligible Adverse. 

Table 10.45: 93-97 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

 

Table 10.46: 93-97 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

Comparison against Reading Station 
Area Framework  

 The RSAF recognised the need for a comprehensive approach to the area’s future redevelopment and 
following a series of height, massing and sectional studies, provides guidance on the scale mass and 
density of new developments. This massing is indicated on drawing number 2271-104 and 105 attached 
in Appendix 10.2. 

 This assessment considers the effects that the massing set out in the RSAF would have on the 
surrounding residential receptors and demonstrates what numerical values for such an urban location 
are considered appropriate, applying the BRE guidelines flexibly. 

 The results demonstrate that the RSAF envisaged by the RBC, whilst resulting in less windows and rooms 
not achieving the numerical values in the BRE guidelines compared with the results for the proposed 
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development, would result in a similar scale of effects as experienced with the proposed development.  
As this RSAF has been adopted by the RBC, it is considered to be a material consideration which sets a 
precedent for the levels of daylight and sunlight which could be considered reasonable and acceptable in 
planning terms and therefore justifies the use of alternative targets. 

17-49 Vastern Road 
 The summary of the results for 17-49 Vastern Road demonstrate that the RSAF massing would have a 
magnitude of impact of Medium to High and Minor to Moderate Adverse effects on the VSC and DD 
enjoyed by these properties. 

Table 10.47: 17-49 Vastern Road – Summary of VSC Results 

No. of 
windows 
analysed 

No of windows 
achieving BRE 
Guidelines for 

VSC 

Negligible Minor Moderate Major 

57 40 35 4 13 0 

 

Table 10.48: 17-49 Vastern Road – Summary of DD Results 

No. of 
rooms 
analysed 

No of rooms 
achieving BRE 
Guidelines for 

DD 

Negligible Minor Moderate Major 

50 25 25 13 7 5 

 The RSAF massing would have a Very Small impact and a Negligible Adverse effect on the sunlight 
enjoyed by 17-29 Vastern Road. 

Table 10.49: 17-49 Vastern Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE   
Guidelines for 

APSH 

Negligible Minor Moderate Major 

50 50 50 0 0 0 

 

 

Table 10.50: 17-49 Vastern Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

50 50 50 0 0  

87-89 Caversham Road 
 The assessment of the effect the RSAF massing on 87-89 Caversham Road demonstrates that in relation 
to both VSC and DD, the magnitude of impact would be Very Small with a Negligible Adverse effect. 

Table 10.51: 87-89 Caversham Road – Summary of VSC Results 

No. of 
windows 
analysed 

No of windows 
achieving BRE 
Guidelines for 

VSC 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

 

Table 10.52: 87-89 Caversham Road – Summary of DD Results 

No. of 
rooms 
analysed 

No of rooms 
achieving BRE 

Guidelines for DD 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

 The impact on sunlight would be Very Small with a Negligible Adverse effect. 

Table 10.53: 87-89 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

 

Table 10.54: 87-89 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

4 4 4 0 0 0 

91 Caversham Road 
 The assessment of the effect the RSAF massing on 91 Caversham Road demonstrates that in relation to 
both VSC and DD, the impact would be Very Small with a Negligible Adverse effect. 

Table 10.55: 91 Caversham Road – Summary of VSC Results 

No. of windows 
analysed 

No of windows achieving 
BRE Guidelines for VSC 

Negligible Minor Moderate Major 

3 3 3 0 0 0 

 

Table 10.56: 91 Caversham Road – Summary of DD Results 

No. of 
rooms 
analysed 

No of rooms 
achieving BRE 
Guidelines for 

DD 

Negligible Minor Moderate Major 

2 2 2 0 0 0 

 The impact on sunlight will be Very Small with a Negligible effect. 
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Table 10.57: 91 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

2 2 2 0 0 0 

 

Table 10.58: 91 Caversham Road – Sunlight (APSH during winter months) Results 

No. of windows 
analysed 

No. of windows 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

2 2 0 0 0 0 

93-97 Caversham Road 
 The assessment of the effect the RSAF massing on 93-97 Caversham Road demonstrates that in relation 
to both VSC and DD, the impact would be Very Small with a Negligible Adverse effect. 

Table 10.59: 93-97 Caversham Road – Summary of VSC Results 

No. of 
windows 
analysed 

No of windows 
achieving BRE 
guidelines for 

VSC 

Negligible Minor Moderate Major 

9 9 9 0 0 0 

 

Table 10.60: 93-97 Caversham Road – Summary of DD Results 

No. of 
rooms 
analysed 

No of rooms 
achieving BRE 
guidelines for 

DD 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

 The impact on sunlight would be Very Small with a Negligible Adverse effect. 

Table 10.61: 93-97 Caversham Road – Sunlight (APSH) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 

APSH 

Negligible Minor Moderate Major 

6 6 6 0 0 0 

 

 

Table 10.62: 93-97 Caversham Road – Sunlight (APSH during winter months) Results 

No. of rooms 
analysed 

No. of rooms 
achieving BRE 
Guidelines for 
APSH winter 

Negligible Minor Moderate Major 

6 6 6 0 0 0 
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