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1.0 Introduction
1.1 [bookmark: _Hlk153956561][bookmark: _Hlk163556873]Name, Qualifications and Experience

1.1.1 [bookmark: _Hlk166853734]My Name is Daniel Wade, I hold a Higher National Diploma in Building Studies and Architectural Technology. My current position is Director and Head of EK McQuade Rights to Light Specialists, a division of EK McQuade Neighbourly Matters Limited operating under the Earl Kendrick Group. 

1.1.2 In the last decade, I have held the title of Director / Partner for Rights of Light, Daylight and Sunlight at four prestigious building surveying practices, all of whom are regulated by the Royal Institute of Chartered Surveyors RICS. Within two of those practices, I have launched new Rights of Light departments that are still currently operational. 

1.1.3 I have accumulated 26 years’ experience in this industry dealing with natural light matters. Working on a range of developments from small residential extensions to large masterplan town regeneration projects, sports stadia and skyscrapers alike. I have acted on either side of the fence providing impartial advice on behalf of developing building owners or affected adjoining owners. 

1.1.4 I have represented numerous project developers / objectors at planning meetings, planning inquiries and public inquiries across the UK for daylight, sunlight and overshadowing (DSO) matters.

1.1.5 Throughout my career, I have developed the specialist niche skills to cover the full range of services expected within a natural lighting assessment; from initial instruction advice, design realisation, to full technical analysis using CAD (computer aided design) techniques with specialist bespoke lighting software to establish potential natural light impacts. Interpreting analysis results, reporting in accordance with industry standards and guidance, providing impartial strategic advice and mitigation measures. 

1.1.6 I am therefore, well versed in the processes of conducting a Daylight, Sunlight and Overshadowing assessment for planning submission as well as interrogating 3rd party counterparts’ assessments for due diligence and scrutineering purposes on behalf of local authorities. 
1.2 Role on this Project
1.2.1 I am acting as an independent Daylight, Sunlight and Overshadowing consultant witness in support of the London Borough of Bromley’s (LBB) Reasons for Refusal, 4 & 5 of the planning application in question, following the appeal brought against the LPA’s refusal of the application. I was appointed by LBB in April 2024.

1.2.2 EK McQuade Rights to Light Specialists have been instructed by London Borough of Bromley (LBB) to provide an impartial review regarding the validity of the appellant’s (Ringers Road Properties Ltd) Daylight, Sunlight and Overshadowing assessment completed by XCO2  surveyors as part of the planning appeal process.

1.2.3 Ek McQuade’s role is split into two parts; - 

· Reviewing DSO impact on neighbouring property and amenity
· Reviewing quality of DSO within the proposed habitable rooms within the development

1.2.4 This review is based on the latest update reports received from XCO2; -

· Daylight, Sunlight & Overshadowing Ringers Road, 30 May 2024, Version 2.0
(DSO impact on neighbouring property and amenity)
· Proposed Scheme Daylight, Sunlight & Overshadowing Ringers Road, 28 May 2024, Version 5.0 (DSO within the proposed habitable rooms within development)
· XCO2 AutoCAD Digital 3D model received on 3 June 2024

1.2.5 All relevant email correspondence between XCO2 and EK McQuade is included within this proof in (Appendix 1), this also contains PDF versions of both XCO2 reports. The XCO2 3D model can be downloaded using the following link: https://I.tl/t-voNUatIw0z There were also a series of telephone calls regarding the matter between Daniel Wade and Tomas Keating.

1.2.6 To view the 3D model, it is possible to download AutoCAD viewing software in the following link https://www.autodesk.co.uk/products/design-review/overview free of charge from Autodesk. Viewing the 3D model will be subject to your PC’s specifications and its capacity to support the software and open large file size 3D models. 

1.2.7 Unfortunately the requested information from XCO2 arrived later than the intended delivery dates of 24th and 28th May 2024 respectively (see emails in Appendix 1). This has had an impact on the time and resource that could be expended on due diligence and compile this proof.

1.2.8 It is worth noting that the latest XCO2 reports have been updated to those that accompanied the planning application to LBB Planning department. 

1.2.9 The XCO2 planning submission reports were found to be inadequate for the purposes of planning submission and both reports contained fundamental errors in 3D modelling, this rendered the results reported within the XCO2 analysis to be null and void in our honest opinion.

1.2.10 This has led to six weeks of consultation with the appellants DSO consultant XCO2 including a joint site inspection with Daniel Wade and Tomas Keating conducted on 22 May 2024. An hour was spent ‘walking the site’ gaining vantage points of the affected neighbouring properties. During which, EK McQuade provided advice on best practice procedures and protocol, to assist with improving the accuracy of the XCO2 DSO assessment. This was in order to enhance the quality and standards of the assessment expected by the RICS. Ultimately this has led to delays which have had a detrimental effect on our capacity and timescale to review the appellants work during the appeal process.

1.2.11 The updated XCO2 reports seek to address the fundamental issues raised in our initial review and are an attempt to provide an accurate representation of the daylight, sunlight and overshadowing impact to both neighbouring amenity and the quality of natural light in the proposed habitable areas of the development.

1.2.12 After much discussion and deliberation, on 3 June 2024 XCO2 released their AutoCAD digital 3D model that was used to generate the results of the latest DSO assessment. This is particularly useful to see the mechanics of their assessment and conduct our own due diligence of the accuracy of their studies.

1.2.13 The 3D model includes the existing buildings, proposed development, neighbouring consented buildings (included in the baseline scenario) assessed neighbouring properties and wider contextual model produced by Zmapping Limited.
1.3 Description of Site
1.3.1 The appeal site is within the town centre of Bromley, located to the west of the High St on sloping land, just south of its pedestrianised section. The site measures approximately 0.10 hectares (1,000 m²) and is an irregular shape fronting, to the south, Nos.2-4 Ringers Road and to the north Nos. 3-5 Ethelbert Road. The site slopes markedly to the west, as well as to the south and is closely bounded to the east and west by 2-4 storey buildings, generally in residential use (to the west) and commercial use (to the east, towards the High St).
1.4 Description of Proposal
1.4.1 The appeal proposal consists of demolition of existing buildings and construction of a mixed use development comprising residential units, ancillary residents’ facilities (including co-working space) and commercial floor space (Use Class E) across two blocks, along with associated hard and soft landscaping, amenity spaces, cycle and refuse storage (Revised scheme incorporating a second stair into Block A and Block B, internal layout and elevational changes, and changes to the on street parking bays and footpath along Ringers Road and Ethelbert Road) at 2-4 Ringers Road and 5 Ethelbert Road, BR1 1HT.
1.5 Scope of Assessment
1.5.1 The XCO2 report takes into account the DSO impact on the following neighbouring properties: 
 
· 
· 66-70 High Street 
(emerging context)
· 62 High Street
(emerging context)
· Henry House
· William House
· Bromley Temple
· Simpsons Place
· Ringers Court
· Harestone Court
· 35-36 Ethelbert Close
· 1-2 Ethelbert Close
· 7 Ethelbert Court
· 1 Ethelbert Court
· 2 Ethelbert Road
· 11 Ethelbert Road
· 13 Ethelbert Road
· 72-76 High Street
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1.5.2 Whilst this scope of assessed properties pick up most of the neighbouring properties one would expect to see assessed in the XCO2 report. In our opinion, it does not pick up all of the residential properties and those properties deemed as sensitive receptors around the site.

1.5.3 In our opinion, the properties highlighted in red in the image below will experience a reduction in light and should be included into the assessment as a spot check to ensure they will be left adequately lit. As shown in Section A-A shown in Section Plan, 3D Section and Section A-A below.

•	12 Ringers Road
•	52 – 56 Ravensbourne Road
•	17 Ethelbert Road
[image: Aerial view of a city
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Section A-A Plan Drawing
1.5.4 [image: A aerial view of a city]Whilst these 3 properties mentioned are located some distance away from the development site. Their rear elevations are somewhat lower than the development site as shown in the indicative red section lines below, which will exacerbate any natural light loss impact. A
A
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Section A-A
1.5.5 A sample test of the lowest windows to ensure they are left adequately lit would suffice. Conversely, if there are reported issues the assessment can be extend to cover all floors of the affected property. 
1.6 Reason for Refusal (RfR) and Main Daylight, Sunlight and Overshadowing Issues
1.6.1 Whilst The development was refused for a number of reasons as detailed within the LBB Decision Notice dated 19/12/2023 under application ref: DC/21/05585/FULL1. Those in particular to natural light are quoted below. 

1.6.2 [bookmark: _Hlk169204288]Reason for Refusal 4 Reason Quote: “The proposed development, by reason of a high proportion of single aspect units offering poor outlook and daylight conditions, mutual overlooking and inadequate provision of children's playspace, is reflective of an over-development of the site resulting in a compromised internal layout, which would not provide a satisfactory standard of residential accommodation. Consequently, the proposal is contrary to the provisions of London Plan Polices D3, D5, D6, D7 and S4; Local Plan Policies 4 and 37; Housing Design LPG; and Play and Informal Recreation SPG”.

1.6.3 Reason for Refusal 5 Reason Quote: “The proposed development, by reason of its siting, height, scale, massing and design would appear as overbearing when viewed from nearby residential properties and their external amenity spaces and would lead to an adverse loss of light and privacy, thereby harming the living conditions of the surrounding residential occupiers, contrary to Local Plan Policies 37 and 47, and Site Allocation 10 and Bromley Urban Design SPD”.

1.6.4 In terms of the natural light assessment review, I shall treat both XCO2 reports as individual in regards to the neighbouring impact and the quality of light within the proposed units. Whilst also acknowledging the points made in the appellant’s Statement of Case.


2.0 Policy Context 
2.1 Planning Policies
2.1.1 For matters of policy with references to Daylight, Sunlight and Overshadowing at national, regional and local level, for brevity and avoidance of duplication, please check Proof of Evidence by Karen Daye. 
2.2 RICS Professional Standards
2.2.1 RICS have set professional standards by which all daylight, sunlight and overshadow assessments must adhere too. Those standards, protocols and procedures are contained within the RICS Professional Standard document; ‘Daylighting and sunlighting UK, 1st edition October 2012’, which became a standard effective in October 2023. 
[image: ]

2.2.2 The following quote encompasses the purpose of the RICS standards “This standard is about daylight, sunlight and shading and, to a lesser extent, how it is dealt with in the design, planning, and environmental impact assessment of developments, and particularly in relation to the Building Research Establishment Report Site layout planning for daylight and sunlight 2011, which sets out the standards and methods of calculation most usually relied upon by local authorities when assessing planning applications. Surveyors advising on daylight and sunlight need to ensure that they are familiar with that document and with the planning policy of local authorities to whom reports are to be submitted”.
2.2.3 Please note that the BRE Report Site layout planning for daylight and sunlight 2011 referred to has since been superseded by the July 2022 edition. 
2.3 [bookmark: _Hlk169121165]DSO Assessment Standards
2.3.1 In this instance, at national, regional and local planning level, there are no direct references to which assessment criteria should be used within the daylight, sunlight and overshadowing reports. Therefore, it is appropriate to adopt the standards set within the Building Research Establishment publication ‘Site Layout Planning for Daylight and Sunlight: A Guide to Good Practice’ (2022) 3rd Edition, in accordance with RICS Professional Standards. This guidance document contains the most commonly accepted methods of assessing natural light for planning matters and those deriving from common law impacts for Rights of Light. 
[image: A book cover of a city
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2.3.2 This guide sets out numerical target values for various methods of assessing natural lighting adequacies both within and around buildings. Within the guide there are a number of initial daylight and sunlight assessments to establish how complex the assessment needs to be based on the height, bulk and massing of the new development and its proximity to neighbouring buildings and property. 
2.3.3 At Page 7 Section 1.6 (Introduction), the guide states:
2.3.4 “1.6 The guide is intended for building designers and their clients, consultants, and planning officials. The advice given here is not mandatory and the guide should not be seen as an instrument of planning policy; its aim is to help rather than constrain the designer. Although it gives numerical guidelines, these should be interpreted flexibly since natural lighting is only one of many factors in site layout design (see Section 5). In special circumstances the developer or planning authority may wish to use different target values. For example, in a historic city centre, or in an area with modern high-rise buildings, a higher degree of obstruction may be unavoidable if new developments are to match the height and proportions of existing buildings”.
2.3.5 [bookmark: _Hlk169168298]The BRE therefore acknowledge the numerous characteristics affecting construction projects and emphasise the purpose of BR 209 is to encourage good daylighting within buildings, not to create rigid planning constraints.
2.4 Alternative BRE Target Values
2.4.1 XCO2 have classified the development site being located in an urban area. As a result they have attempted to justify the reasons for using alternative lower target values for the affected neighbours and the light within the proposed habitable rooms of Block A and B.

2.4.2 Whilst I do accept the arguments raised for the use of alternative target values, in terms of an urban setting by XCO2 in part, I would expect a better rationale behind this. In this instance I would expect to see an example of average Vertical Sky Component (VSC) for the Bromley area in the vicinity of the High Street to establish what we refer to in the industry as the “Urban Grain”.

2.4.3 The “Urban Grain” would include the assessment of streetscape and similar architecture justifying why the proposed VSC figures are acceptable in that context. An example of this is shown in the BRE 209 Paper, Appendix F, Figure F1, Page 85.  

2.4.4 Therefore without a credible alternative BRE target value base, I have opted to class the light losses for VSC, NSL, APSH using the significance criteria scope, as one would expect to see in an environmental statement in an EIA, the proposed alternative target reduction values are as follows e.g. for VSC Daylight Assessment; -

· [bookmark: _Hlk169170712]VSC 27% or Higher or reduction within x0.8 former value = Negligible / Suburban Pass
· VSC reduction within x0.7 - 0.79 former value = Minor Adverse / Urban Pass
· VSC reduction within x0.6 - 0.69 former value = Moderate Adverse Impact
· VSC reduction higher x0.59 former value = Substantial Impact

2.4.5 Similarly for No Sky Line (NSL) also known as a Daylight Distribution Assessment; -
 
· NSL 80% or Higher or reduction within x0.8 former value = Negligible / Suburban Pass
· NSL reduction within x0.7 - 0.79 former value = Minor Adverse / Urban Pass
· NSL reduction within x0.6 - 0.69 former value = Moderate Adverse Impact
· NSL reduction higher x0.59 former value = Substantial Impact

2.4.6 Similarly for Annual Probable Sunlight Hours (APSH), Sunlight Assessment
 
· APSH 25% or Higher or reduction within x0.8 former value = Negligible / Suburban Pass
· APSH reduction within x0.7 - 0.79 former value = Minor Adverse / Urban Pass
· APSH reduction within x0.6 - 0.69 former value = Moderate Adverse Impact
· APSH reduction higher x0.59 former value = Substantial Impact

2.4.7 For the purposes of this review I shall adopt this significance criteria to establish the urban pass rates for the neighbouring properties affected by the proposed development. 



3.0 BRE 209 Guidance for the assessment of neighbouring properties 
3.1 Daylight Assessment Methodology
3.1.1 Within the BRE 209 Paper guidance, Page 14 Section 2.2.2 , the guide outlines methodology to be applied in respect of daylight to existing buildings. Here it states:

2.2.2 “The guidelines given here are intended for use for rooms in adjoining dwellings where daylight is required, including living rooms, kitchens, and bedrooms. Windows to bathrooms, toilets, storerooms, circulation areas, and garages need not be analysed. The guidelines may also be applied to any existing non-domestic building where the occupants have a reasonable expectation of daylight; this would normally include schools, hospitals, hotels and hostels, small workshops, and some offices”.

3.1.2 When assessing impacts on daylight primarily habitable spaces should be considered; save for some special circumstances where safeguarding daylight within certain sensitive non-domestic receptors might be important.
3.1.3 The XCO2 technical analysis was undertaken using specialist daylight software which functions within AutoCAD (digital 3D modelling programme) by applying the latest BRE methodology. The assessment measure the impact on neighbouring properties’ daylight and sunlight comprises a vertical sky component assessment (“VSC”) for both windows and rooms, a no sky line assessment (“NSL”).
3.2 Sunlight Assessment Methodology
3.2.1 Within the BRE 209 Paper guidance, Page 24 Section 3.2.3 (Existing Buildings) covers the requirements of sunlight assessments where it states:

3.2.3 “To assess loss of sunlight to an existing building, it is suggested that all main living rooms of dwellings, and conservatories, should be checked if they have a window facing within 90° of due south. Kitchens and bedrooms are less important, although care should be taken not to block too much sun. Normally loss of sunlight need not be analysed to kitchens and bedrooms, except for bedrooms that also comprise a living space, for example a bed sitting room in an old people’s home. In non-domestic buildings any spaces that are deemed to have a special requirement for sunlight should be checked; they will normally face within 90° of due south anyway”.

3.2.2 Sunlight assessments should principally therefore concern main living spaces such as living rooms, studios and living-kitchen-diners. All other domestic and non-domestic rooms are deemed less significant in sunlight terms. Again, a level of discretion exists for special domestic and non-domestic sunlight requirements.
3.2.3 The XCO2 technical analysis was undertaken using specialist sunlight software which functions within AutoCAD (digital 3D modelling programme) by applying the latest BRE methodology. The assessment measure the impact on neighbouring properties’ sunlight comprises an annual probable sunlight hours assessment (incl. winter months only) (“APSH” and “WPSH”).
3.3 Overshadowing Assessment Methodology
3.3.1 Where access of sunlight is required to open spaces in and around a development, it might be necessary to undertake an overshadowing assessment to optimise the number of sunlit hours from within amenity areas. Page 26 Section 3.3.3 (Gardens and Open Spaces) covers the methodology to be adopted for external spaces:

3.3.3 “The availability of sunlight should be checked for all open spaces where it will be required. This would normally include:

· gardens, such as the main back garden of a house or communal gardens including courtyards and roof terraces
· parks and playing fields
· children’s playgrounds
· outdoor swimming pools and paddling pools, and other areas of recreational water such as marinas and boating lakes (the daylight and sunlight effects on permanent residential moorings may be assessed using the methods in sections 2.2 and 3.2)
· sitting out areas such as those between nondomestic buildings and in public squares 
· nature reserves (which may have special requirements for sunlight if rare plants are growing there)”.

3.3.2 Guidelines relating to overshadowing apply to both new and existing amenity areas. Where an existing space such as those outlined above is already heavily obstructed, the guide states “any further loss should be kept to a minimum”.

3.3.3 Where a proposed scheme is particularly large and burdensome, it might also be necessary to produce additional illustrations showing in footprint the extent and location of shadows and how such interferes with neighbouring buildings and open spaces at different times of the day (permanent and transient overshadowing).

3.3.4 The XCO2 technical analysis was undertaken using specialist shadow software which functions within AutoCAD (digital 3D modelling programme) by applying the latest BRE methodology. The assessment measures the impact on neighbouring properties’ amenity area comprises of an overshadowing assessment for external amenity areas for permanent shadow assessment. The assessment did not include a transient overshadowing assessment showing how the amenity areas would be affected over the course of the day to give a complete picture of the impact over time.

4.0 BRE 209 Guidance for the assessment of new residential properties 
4.1 Daylight Assessment Methodology
4.1.1 The BRE 209 Paper sets out the methods for assessing daylight within a proposed building within section 2.1 and Appendix C of the handbook.  This is based on the methods detailed in the BS EN 17037. BS EN 17037 suggests two possible methodologies for appraising daylight: 

· Illuminance Method 
· [image: ]Daylight Factor Method 













4.1.2 These methodologies are discussed in more detail below. Whilst Vertical Sky Component (VSC) is no longer directly used to calculate the levels of daylight indoors, this is still referenced within the BRE guidance as a metric to appraise the level of obstruction faced by a building and the potential for good daylight indoors. 

4.1.3 This method of assessment may also be used to appraise the daylight quality in the early stages of the design, when room layouts or window locations are still undecided. 
4.1.4 Vertical Sky Component (VSC) - This method of assessment can be undertaken using a skylight indicator or a Waldram diagram.  It measures from a single point, at the centre of the window (if known at the early design stage), the quantum of sky visible taking into account all external obstructions.  Whilst these obstructions can be either other buildings or the general landscape, trees are usually ignored unless they form a continuous or dense belt of obstruction. 

4.1.5 The VSC method is a useful ‘rule of thumb’ but has some significant limitations in determining the true quality of daylight within a proposed building.  It does not take into account the size of the window, any reflected light off external obstructions, any reflected light within the room, or the use to which that room is put. 

4.1.6 Illuminance method - Climate Based Daylight Modelling (CBDM) is used to predict daylight illuminance using sun and sky conditions derived from standard meteorological data (often referred to as climate or weather data). This analytical method allows the prediction of absolute daylight illuminance based on the location and building orientation, in addition to the building’s daylight systems (shading systems, for example). Annex A within the BS EN 17037 proposes values of target illuminances and minimum target illuminances to exceed 50 % of daylight hours. 

4.1.7 This is considered to be the most accurate approach when using climate data, however, it provides a very large amount of data for each assessed room, which then needs to be interrogated. One of the methodologies that can be used to interrogate this data is Spatial Daylight Autonomy (sDA). 

4.1.8 Spatial Daylight Autonomy (sDA) - The sDA assessment is designed to understand how often each point of the room’s task area sees illuminance levels at or above a specific threshold. 

4.1.9 BS EN 17037 sets out minimum illuminance levels (300lx) that should be exceeded over 50% of the space for more than half of the daylight hours in the year. It also includes recommendations for medium and high daylighting levels within a space (500lx and 700lx respectively).  It should be noted here, however, that these targets are specified irrespective of a space’s use or design.  

4.1.10 The National Annex suggests that these targets can be challenging to achieve within residential settings, particularly in areas of higher density and so suggests lower targets can be considered in this situation.  It should be noted here that the reduced targets suggested within the BS EN 17037:2018 National Annex are provided so as to be comparable with the previous BR209’s recommendations for ADF.  These targets are: 

· 100 lux for bedrooms 
· 150 lux for living rooms 
· 200 lux for living/kitchen/diners, kitchens, and studios
 
4.1.11 It is however stated in paragraph C17 of the BRE that: “Where a room has a shared use, the highest target should apply. For example in a bed sitting room in student accommodation, the value for a living room should be used if students would often spend time in their rooms during the day. Local authorities could use discretion here. For example, the target for a living room could be used for a combined living/dining/kitchen area if the kitchens are not treated as habitable spaces, as it may avoid small separate kitchens in a design”

4.1.12 Daylight Factor method - This method involves calculating the median daylight factor on a reference plane (assessment grid). 

4.1.13 “The daylight factor is the illuminance at a point on the reference plane in a space, divided by the illuminance on an unobstructed horizontal surface outdoors. The CIE standard overcast sky is used, and the ratio is usually expressed as a percentage.” 

4.1.14 This method of assessments considers an overcast sky, and therefore the orientation and location of buildings is not relevant. In order to account for different climatic conditions, Annex A within BS EN 17037 sets equivalent daylight factor targets for various locations in Europe. 

4.1.15 The median daylight factor (MDF) should meet or exceed the target daylight factor relative to a given illuminance for more than half of daylight hours, over 50% of the reference plane.

4.1.16 The BRE state that either sDA (Spatial Daylight Autonomy) or DF (Daylight Factor) can be used to conduct the internal daylight assessment for proposed habitable rooms. My interpretation of the BRE 209 Paper is that, as long as a room passes either DF or sDA assessment the results can be reported as an overall aggregate for a total combined pass rate.  
4.2 Sunlight Assessment Methodology
4.2.1 The BRE provide guidance in respect of sunlight quality for new developments within section 3.1 of the handbook.  It is generally acknowledged that the presence of sunlight is more significant in residential accommodation than it is in commercial properties, and this is reflected in the BRE document. 

4.2.2 It states, “in housing, the main requirement for sunlight is in living rooms, where it is valued at any time of the day, but especially in the afternoon.  Sunlight is also required in conservatories.  It is viewed as less important in bedrooms and in kitchens where people prefer it in the morning rather than the afternoon.” 

4.2.3 The BRE guide considers the critical aspects of orientation and overshadowing in determining the availability of sunlight at a proposed development site. 

4.2.4 The guide proposes minimising the number of dwellings whose living room face solely north unless there is some compensating factor such as an appealing view to the north, and it suggests a number of techniques to do so. Furthermore, it discusses massing solutions with a sensitive approach to overshadowing, so as to maximize access to sunlight. 

4.2.5 At the same time, it acknowledges that the site’s existing urban environment may impose orientation or overshadowing constraints which may not be possible to overcome. 

4.2.6 To quantify sunlight access for interiors where sunlight is expected, it refers to the BS EN 17037 criterion that the minimum duration of sunlight exposure in at least one habitable room of a dwelling should be 1.5 hrs on March 21st. Table A.5 also establishes medium and high sunlight targets (3 and 4 hours respectively). 

4.2.7 This is to be checked at a reference point located centrally to the window’s width and at the inner surface of the aperture (façade and/or roof). For multiple apertures in different façades it is possible to cumulate the time of sunlight availability if not occurring at the same time. The reference point is minimum 1.2 m above the floor and 0.3 m above the window sill if present. 

4.2.8 The summary of section 3.1 of the guide states as follows: 

4.2.9 “In general, a dwelling or non-domestic building which has a particular requirement for sunlight, will appear reasonably sunlit provided that: 

4.2.10 At least one main window faces within 90 degrees of due south, and 

4.2.11 a habitable room, preferably a main living room, can receive a total of at least 1.5 hours of sunlight on 21 March. This is assessed at the inside centre of the window(s); sunlight received by different windows can be added provided they occur at different times and sunlight hours are not double counted”.
 
4.3 Overshadowing Assessment Methodology
4.3.1 The BRE guidance in respect of overshadowing of amenity spaces is set out in section 3.3 of the handbook.  Here it states as follows: 

4.3.2 “Sunlight in the spaces between and around buildings has an important impact on the overall appearance and ambience of a development. It is valuable for a number of reasons, to: 

· provide attractive sunlit views (all year) 
· make outdoor activities like sitting out and children’s play more pleasant (mainly warmer months) 
· encourage plant growth (mainly spring and summer) 
· dry out the ground, reducing moss and slime (mainly in colder months) 
· melt frost, ice and snow (in winter)
· dry clothes (all year).” 

4.3.3 Again, it must be acknowledged that in urban areas the availability of sunlight on the ground is a factor which is significantly controlled by the existing urban fabric around the site in question and so may have very little to do with the form of the development itself.  Likewise, there may be many other urban design, planning and site constraints which determine and run contrary to the best form, siting and location of a proposed development in terms of availability of sun on the ground. 

4.3.4 The summary of section 3.3 of the guide states as follows: 

“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 development an existing garden or amenity area does not meet the above, and the area that can receive two hours of sun on 21 March is less than 0.80 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.”



5.0 Source Data Review 
5.1 Existing Architects / Survey Drawings
5.1.1 Hollaway Architects have produced a series of existing plans and elevation drawings. However, these are not referenced within the XCO2 neighbouring impact report or working drawings in their appendices. XCO2 confirmed that the Hollaway Architect’s existing planning submitted drawings were used in a telephone call 14 June 2024. 
5.1.2 Measured Survey, XCO2 state “All buildings have been modelled based on survey layouts prepared by RVM Partnership Chartered Surveyors”. I have not been provided with a copy of this survey and the RVM drawings are not available on the LBB planning portal 
5.1.3 The Hollaway Architects existing drawings do not make reference to the RVM Partnership Chartered Surveyors as the source of the existing drawings as mentioned within page 9 of the XCO2 report. However, for the purposes of this review assume that Hollaway Architects adopted the measured survey data within their existing drawings and I have used these to check the accuracy of the neighbouring property modelling. 
5.1.4 I have downloaded the following PDF drawings from the LBB planning portal: -

Hollaway Architects
· EXISTING_SITE_PLAN 18.085 – 110.20
· EXISTING_BASEMENT_FLOOR_PLAN 18.085 – 110.00
· EXISTING_GROUND_FLOOR_PLAN 18.085 – 110.01
· EXISTING_FIRST_FLOOR_PLAN 18.085 – 110.02
· EXISTING_SECOND_FLOOR_PLAN 18.085 – 110.03
· EXISTING_STREET_ELEVATION 18.085 – 110.20

5.1.5 I have compared the XCO2 baseline assessment to these drawings.
5.2 Contextual Digital 3D Model
5.2.1 The wider 3D context model used within the assessment is taken from a contextual modelling firm. In this instance the appellant elected to use ZMapping Limited. They are considered to be a reputable firm providing contextual digital 3D models that are georeferenced to Ordnance Survey grid. These are georeferenced models taken from photogrammetric methods from an aerial photo. The 3D model states “ZMapping Limited 2023” which I assume refers to the date that the aerial photo was taken.


5.3 Proposed Architects Drawings
5.3.1 Hollaway Architect’s have produced a series of proposed 2D plans, sections and elevation drawings for blocks A & B. However, the exact references are not detailed within the XCO2 neighbouring impact report or working drawings in their appendices. XCO2 confirmed that the Hollaway Architect’s existing planning submitted drawings were used in a telephone call 14 June 2024.
5.3.2 I have downloaded the following PDF drawings from the LBB planning portal: -

Hollaway Architects Block A & B
· PROPOSED_TYPICAL_SITE_PLAN 18.085 100.06 R7
· BLOCK_A__PROPOSED_ELEVATION_A-A 18.085 200.20 R6
· BLOCK_A__PROPOSED_ELEVATION_B-B 18.085 200.21 R5
· BLOCK_A__PROPOSED_ELEVATION_C-C 18.085 200.22 R6
· BLOCK_A__PROPOSED_ELEVATION_D-D 18.085 200.23 R5
· BLOCK_B__PROPOSED_ELEVATION_A-A 18.085 210.20 R6
· BLOCK_B__PROPOSED_ELEVATION_B-B 18.085 210.21 R7
· BLOCK_B__PROPOSED_ELEVATION_C-C 18.085 210.22 R7
· BLOCK_B__PROPOSED_ELEVATION_D-D 18.085 210.23 R6 
· Ringers Road - Site Sections - Section 1-1 18.085 220.05
5.4 Neighbouring Property Research
5.4.1 XCO2 have not conducted a planning search of the neighbouring properties, or at least they have not incorporated any of the information from a planning search material into their digital 3D model. 

5.4.2 The XCO2 30 May 2024 Report states on Page 9 “All buildings have been modelled based on survey layouts prepared by RVM Partnership Chartered Surveyors along with photographs and research from publicly available records. For the residential properties forming part of the surrounding buildings of the site, an indicative value of 4-4.5 metres has been assumed as the projected depth of the rooms from the façade. For non-residential properties, the total floor footprint has been modelled”.

5.4.3 There are no direct references or declarations to the research material used within the assessment in the report other than the neighbouring emerging context schemes. 

5.4.4 On review of the windows / room location drawings in the XCO2 report, it appears that only notional room layouts have been used within the analysis. However, further to our own cursory planning search of the LBB portal show there is floor plan information available for some of the properties. See enclosed Planning Search list in Appendix B. E.g. full plans, section and elevations are available for Henry House and William House by Carey Jones architects are available online via Ref: 07/03632/FULL1 and 14-01590-MATAMD.
5.5 Emerging Context Schemes
5.5.1 XCO2 have included two neighbouring consented schemes (that are yet to be implemented) within the their assessment reports, these are; -
· 66-70 High Street
· 62 High Street
5.5.2 XCO2 have considered both consents and these are factored within their baseline assessment. 
5.5.3 Whilst this will assess the worst case scenario, it does not show the results to both existing properties in the event that either consents are not built out. This would also contribute to the cumulative impact to other beneficiaries around the sites, therefore one would expect to see the results reported for the two scenarios below; -

1.	Existing (current baseline neighbouring environment) vs Proposed
2.	Existing (including emerging consent within baseline environment) vs Proposed

5.5.4 XCO2 have only considered and reported the second scenario in this appeal. 
5.5.5 I note that the two emerging consent schemes have also been assessed to show the impact of the proposed development by assessing the existing and proposed Spatial Daylight Autonomy  and Sunlight Exposure to establish if the two proposed consented developments’ room’s would be affected beyond BRE 209 industry guidance. 






6.0 XCO2 Digital 3D Model Review                      (received 3 June 2024)
6.1 XCO2 Assessment Digital 3D Model
6.1.1 I have been provided with the XCO2 Daylight, Sunlight and Overshadowing AutoCAD digital 3D assessment model on 3 June 2024.
6.1.2 This 3D model has been labelled as the “9604_DLSL_240524_Clean” model. Clean, meaning that the DSO Light Software components have been stripped out of the model. However, the rooms and window apertures of the affected neighbouring properties are still clearly visible within the 3D model. The model includes the existing buildings of 2-4 Ringers Road and 5 Ethelbert Road, proposed Blocks A & B, the neighbouring properties in context as well as the surrounding topography including roads, pavements, terrain and vegetation / trees.  
6.1.3 With XCO2 digital 3D model received, I needed to conduct our own due diligence to ensure that the model has been built accurately and each building within the model has been positioned correctly in relation to each other and match the X, Y & Z coordinates one would expect with a georeferenced 3D model. 
6.1.4 I have split our commentary for Existing, Proposed and Neighbouring Properties.


6.2 Existing Model
6.2.1 I have checked the existing building within the model for accuracy against the Existing Hollaway Architect PDF plans and elevations.
6.2.2 I was able to import these PDF drawings back into AutoCAD format and scale them to the correct scale size using the scale bar and the scale reference command within AutoCAD. Once imported I was able to position and overlay the plan drawings into the correct X & Y coordinates in order to establish if the 3D model buildings have been located in the correct position. The example below shows the overlay of the existing site plan onto of the 3D model
[image: ]
6.2.3 The same technique is used for the elevations and sections, although these drawings are 3D rotated 90°, so that they are vertical within the 3D model which allows us to locate them accurately in plan and set to the correct Z coordinate height in accordance with the spot heights referenced in the Hollaway elevation drawings. 
6.2.4 The image below shows the Ringers Road elevation overlaid onto the 3D model. It shows that the existing model is in the incorrect position.
[image: ]
6.2.5 The existing 3D model, whilst being located correctly in the x and y coordinates are located 5.627m higher than it should be. Therefore the existing modelling is floating in the assessment model.


6.2.6 The image below shows the Ethelbert Road elevation overlaid onto the 3D model in the correct position. This part of the existing model is also in the incorrect position.
[image: ]
6.2.7 The existing 3D model buildings, whilst being located correctly in the X and Y coordinates are located 5.497m higher in the Z coordinate than it should be. 
6.2.8 If the existing 3D model was run at this Z coordinate height within the lighting software of this assessment model, it would render all of the baseline results inaccurate as the existing levels of light would be shown worse than they are in reality. This could be problematic for results that are compared to percentage reductions against any development proposal.


[image: ]










6.2.9 [image: ]The existing modelling shown within the latest XCO2 report is also shown as floating in the image above. This is apparent with the height of the roof compared to Bromley Temple behind. The image below is taken from the 2021 XCO2 report where the windows to Bromley Temple are clearly visible.











6.3 Proposed Model
6.3.1 In terms of validating the accuracy of the proposed digital 3D model for Blocks A & B, I have used the same techniques as the existing scrutineering by overlaying the relevant imported PDF Hollaway Architect’s proposed drawings on top of the proposed model. 
6.3.2 The example below shows the overlay of the Proposed Typical site plan on top of the proposed 3D model denoted in lime colour. The orange lines show where the 3D model’s footprint should be located for both blocks. Block A is incorrectly positioned in its X & Y coordinates by being 820mm closer to Ringers Road. The same is true for Block B which is incorrectly located 1.1m in from Ethelbert Road.
[image: A map of a city

Description automatically generated]













6.3.3 [bookmark: _Hlk168938324][image: A green building with many windows

Description automatically generated]Block A’s southwest and southeast elevation overlays are shown below. 















6.3.4 [image: ]On closer inspection of the parapets on the top of Level 11 & 13, they have not been modelled therefore making the model shorter that it should be in the Z coordinate by 400mm. The parapet wall is also shown to have a projection of 160mm on all sides, omitted from the model.






6.3.5 [image: A green and blue buildings

Description automatically generated]Block A’s northwest and northeast elevation overlays are shown below. 













6.3.6 The rooms on both Block A & B with corner or projecting balconies, do not have their balustrades included within the model which allow additional light to penetrate through the gaps.  The plant screening detail on the roof top has not been included within the model.


6.3.7 [image: A green building with balconies

Description automatically generated]Block B’s southwest and southeast elevation overlays are shown below.










6.3.8 On closer inspection the parapets on the top of Levels 9 and 11 have not been modelled therefore making the model shorter that it should be in the Z coordinate by 400mm on Level 9 parapet and 800mm on Level 11 parapet. 
6.3.9 [image: A green building with a person on top

Description automatically generated]The balustrades have not been modelled on any of the balconies, along with any overruns and plant screening. As shown in the image below.









6.3.10 [image: A green building in a city

Description automatically generated]Block B’s northwest and northeast elevation overlays are shown below. 












6.3.11 Overall, it is clear that both towers are incorrectly positioned for their X, Y & Z coordinates within this model. There are inaccuracies with both towers from a 3D modelling perspective whereby parapets have been omitted from the 3D modelling along with balustrades on the balconies plus any plant screening and projecting overruns on the roof structures. 
6.3.12 Following these flagged concerns regarding the proposed 3D modelling accuracy, this seriously jeopardises the proposed results reported within both DSO assessments for neighbouring impact and light within the proposed development itself. Especially if compared to the existing building results which are also likely to be unreliable given the modelling inaccuracies reported. 
6.3.13 I have established that both XCO2 existing and proposed models will need to be amended to accurately simulate the baseline level of light and determine the level of light loss as a result of the development proposal.
6.4 Neighbouring Properties 3D Model
6.4.1 The assessed neighbouring properties also need to be accurate in terms of 3D modelling, including their window aperture and room configuration locations. The example below of Simpsons Place (Building on the left) show how this has been modelled inaccurately compared [image: A building with a blue and orange roof

Description automatically generated]to the survey elevation data.






[image: A drawing of a building

Description automatically generated]








6.4.2 The XCO2 3D model has missed off some of the basic form of the neighbouring properties such as Bromley Temple and Simpsons Place Mansard Roof structures and dormer windows which are clearly shown on the elevations above. There are also parapets, balconies, balustrades and other projecting details are also missing from the neighbouring properties within the model too.
6.4.3 It is fair to say that the 3D modelling for the neighbouring properties is classed as a block model with limited detail. The problem with limited detail means that the XCO2 assessment does not replicate the sky visibility fully for each window / room accurately in the DSO assessment. 
6.4.4 The Google Earth Image and XCO2 3D Model Comparison views overleaf clearly show this.

[image: A aerial view of a city
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6.4.5 There is also some debate regarding the windows and rooms assessed within the report. For example Ringers Court, the assessment does not include the rear elevation windows shown within the red ovals below. 
[image: ]











6.4.6 Overall, the neighbouring property part of the model is described as basic at best, with some serious questions regarding its accuracy when compared to the existing survey elevations. 



7.0 Review of XCO2 assessment of neighbouring properties for DSO (30 May 2024) 
7.1 Daylight 25° Line Review
7.1.1 The XCO2 initial daylight 25° assessment looked at the neighbouring windows where the proposed development broke through the lowest passing window of each property’s 25° section line.
7.1.2 XCO2 have shown examples of this for each property they assessed in 3D as a 25° straight line perpendicular to the window. However, in 3D this should be shown as a 25° cone to replicate the cone of light to keep the 25° line true in all angles on plan.
7.1.3 XCO2 have elected to discount individual windows that fulfil the 25° line assessment and not include those in the VSC (Vertical Sky Component) and NSL (No Sky Line) assessment. 
7.1.4 For the purposed of completeness all windows and rooms should be included in both the VSC and NSL assessment. Especially if they have used the 25° rule for windows located beneath a balcony or within a recessed balcony that could still be affected by the development.
7.2 Daylight VSC Review
7.2.1 The BRE allow a 20% reduction in VSC or retain a VSC level of 27% or higher to be deemed an automatic pass. See Summary (Figure 20), Page 18 within the BRE 209 Paper. 
7.2.2 [bookmark: _Hlk169191546]At present, the XCO2 assessment does not capture the accurate baseline results in which to compare any proposed results to. The proposed results are also not an accurate reflection to compare any baseline results to as highlighted within the 3D model review section.
7.2.3 The VSC results are not verified as there are no examples of the Waldram diagrams to show the sky visibility of the assessed windows.
7.2.4 Upon review of the results reported in the XCO2 report I am not prepared to pass my opinion on the level of VSC impact for the neighbouring properties until such time the report and assessment are updated. The reason for this is detailed within sections 7.4 – 7.6 of this report which demonstrate that the VSC results reported are unreliable.
7.2.5 The daylight results summary report by XCO2 for each assessed property is somewhat difficult for the layman to follow and seeks to play the 25° Line, VSC and NSL results off each discipline against each other to make them seem more favourable. This would need to be simplified as demonstrated for Henry House in section 7.5 of this report.
 
7.3 Daylight NSL Review
7.3.1 The BRE allow a 20% reduction in NSL or retain a NSL level of  80% or higher to be deemed an automatic pass. See paragraphs 2.2.10 & 2.2.11, Pages 13 & 14 within the BRE 209 Paper. At present, the XCO2 assessment does not capture the accurate baseline results in which to compare any proposed results to. The proposed results are also not an accurate reflection to compare any baseline results to as highlighted within the 3D model review section.
7.3.2 The NSL results are not shown graphically with the use of contour drawings showing the existing and proposed pools of light in each room to get a sense of where the light loss will occur in each room. 
7.3.3 It is debateable whether NSL results can be relied upon the use of assumed room layouts. The contours are extremely sensitive to room size, depth, relative floor height, window sill and window head heights along with the thickness of the wall. To use the NSL method, ideally the surveyor / consultant will have had access into the property for reconnaissance purposes or they will have a copy of reliable floor plans, sections and elevations to 3D model the assessed property accurately.
7.3.4 Upon review of the results reported in the XCO2 report I am not prepared to pass my opinion on the level of NSL impact for the neighbouring properties until such time the report and assessment are updated. The reason for this is detailed within sections 7.4 – 7.6 of this report which demonstrate that the NSL results reported are unreliable.
7.3.5 The daylight results summary report by XCO2 for each assessed property is somewhat difficult for the layman to follow and seeks to play the 25° Line, VSC and NSL results off each discipline against each other to make them seem more favourable. This would need to be simplified as demonstrated for Henry House in section 7.6 of this report
7.4 EK McQuade 3D Modelling Due Diligence Check – Henry House
7.4.1 Due to the XCO2 inaccuracies raised in this review report I decided to get a sense check of XCO2’s results by running our own Daylight VSC and NSL assessment within the XCO2 digital 3D model I had been supplied with. 
7.4.2 I have assessed three scenarios against Henry House which was randomly chosen for this exercise to provide a sense check of the XCO2 results and further investigation to establish the realistic impact.
7.4.3 First Scenario The purpose of this exercise was to check if EK McQuade would achieve the same results as XCO2 by running the assessment of the existing and proposed models set at the coordinates XCO2 provided.
7.4.4 Second Scenario EK McQuade repositioned the Existing building and Proposed buildings (including Proposed modelling corrections) to see how this would affect the results.
7.4.5 Third Scenario EK McQuade remodelled Henry House in accordance with the Carey Jones Architects Planning Consented drawings and ran the existing and proposed buildings at the EK McQuade corrected heights to get a more realistic feel for the impact.
7.4.6 Below describes the methodology behind the three scenarios.
Henry House - First Scenario
7.4.7 I was able to convert the XCO2 PDF assumed layout drawings back into AutoCAD format and replicate their assessment within our saved version of their 3D model. Images of the XCO2 model are shown in EK McQuade drawing numbers EKA240774 - ROL 3DM00.1 to 3DM 00.4 in Appendix C.
7.4.8 The spreadsheets sheets in Appendix C include the EK McQuade assessment results for VSC and NSL. Appendix C also contains the NSL contour drawing numbers EKA240774 - ROL 3DM03.1 to 3DM 03.4 to show the existing and proposed levels of light and to highlight where the light losses will occur within the room. 
7.4.9 On review of XCO2 VSC and NSL results compared to EK McQuade’s results, it transpires that our results were identical to those presented by XCO2. Therefore, confirming that the XCO2 model had been run at the incorrect coordinates for existing and proposed buildings. This Rendering the VSC and NSL results within their report as inaccurate and potentially misleading.
Henry House - Second Scenario
7.4.10 Further to this confirmation, I ran a second scenario with the existing building located in the correct Z position and corrections in terms of the modelling to Block A for the proposed model whilst relocating Blocks A & B to their correct coordinates. Despite Block A being pushed back 820mm further away from Henry House, the results were still slightly poorer than those initially reported by XCO2.
7.4.11 Images of the corrected XCO2 model are shown in EK McQuade drawing numbers EKA240774 - ROL 3DM10.1 to 3DM 10.4 in Appendix D
7.4.12 The spreadsheets sheets in Appendix D include the EK McQuade assessment results for VSC and NSL for this second scenario. Appendix D also contains the NSL contour drawing numbers  EKA240774 - ROL 3DM23.1 to 3DM 23.4 to show the existing and proposed levels of light and to highlight where the light losses will occur within the room. 
Henry House - Third Scenario
7.4.13 On closer inspection of the XCO2 3D modelling for Henry House, I discovered that the internal room layouts had been assumed to be cellular rooms with assumed room depths of 4.473m when measured in the 3D model, which would seem plausible if the layouts were unknown and no access had been granted. The external wall thickness used was 200mm, which seemed too thin for an external wall for a modern building. 

7.4.14 With this in mind I looked at the London Borough of Bromley Planning Portal to establish if any internal information for Henry House was available on line. 

7.4.15 The planning reference numbers 07/03632/FULL1 and 14-01590-MATAMD contained plans, sections and elevations for both Henry House and William House by Carey Jones Architects. Whilst the plans shown were in a .TIF file format, it was still possible to import those into AutoCAD to rescale and trace the internal layouts to use in an updated assessment of Henry House.

7.4.16 On closer inspection of the Carey Jones architects drawings it was quickly evident that the roof details were modelled inaccurately by XCO2, missing the gull wing roof feature as well as the recessed balcony windows on the front elevation. The return windows had also been missed along with the projecting fins adjacent to the windows on the right hand of the elevation. The balustrades were also included. The external wall thickness is 420mm and rooms comprise of Bedrooms 3.7m or deeper and Living Kitchen Diner rooms as deep as 8.8m.
7.4.17 [image: ][image: A blue and green building

Description automatically generated with medium confidence]The images below show the comparison of XCO2 and Ek McQuade’s models of Henry House









XCO2 – HENRY HOUSE				EK MCQUADE – HENRY HOUSE




[image: A building with many windows

Description automatically generated][image: A green building with many windows
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XCO2 – HENRY HOUSE				EK MCQUADE – HENRY HOUSE
7.4.18 The images overleaf show Google Street views of Henry House













[image: A building with a car parked in front of it
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7.4.19 Images of the corrected XCO2 model and corrected Henry House model are shown in EK McQuade drawing numbers EKA240774 - ROL 3DM20.1 to 3DM 20.4 in Appendix E
7.4.20 The spreadsheets sheets in Appendix E include the EK McQuade assessment results for VSC and NSL for this second scenario. Appendix E also contains the NSL contour drawing numbers EKA240774 - ROL 3DM43.1 to 3DM 43.4 to show the existing and proposed levels of light and to highlight where the light losses will occur within the room. 
7.4.21 Appendix F includes the Carey Jones Planning consented drawings used in the Third Scenario.
7.5 EK McQuade VSC Results Due Diligence Check – Henry House
[image: ]Henry House - First Scenario


7.5.1 The results reported by XCO2 show that of 49 windows tested for VSC 15 (31%) met BRE Requirements, 10 (20%) windows fell within the minor adverse bracket, 15 (30%) windows fell into the moderate adverse bracket and 9 (19%) windows had a substantial loss experiencing a 40% reduction or more.
7.5.2 [bookmark: _Hlk169198673]If an urban factor is applied in this scenario, then a pass rate of 51% is achieved. This means that 49% of the windows fall short of the urban pass rate based on the appellants own assessment. However, The existing and proposed models are incorrectly located in the XCO2 Assessment.
[image: ]Henry House - Second Scenario


7.5.3 The results in this scenario show that of 49 windows tested for VSC 15 (31%) met BRE Requirements, 10 (20%) windows fell within the minor adverse bracket, 12 (24.5%) windows fell into the moderate adverse bracket and 12 (24.5%) windows had a substantial loss experiencing a 40% reduction or more.
7.5.4 If an urban factor is applied in this scenario, then a pass rate of 51% is achieved. This means that 35% of the windows fall short of the urban pass rate based on the appellants corrected assessment. Please note 3 additional windows have moved into the substantial bracket. However, the windows and 3D modelling of Henry House is inaccurate in the XCO2 Assessment.
[image: ]Henry House - Third Scenario

7.5.5 The results in this scenario show that of 54 windows tested for VSC 17 (31%) met BRE Requirements, 8 (15%) windows fell within the minor adverse bracket, 8 (15%) windows fell into the moderate adverse bracket and 21 (39%) windows had a substantial loss experiencing a 40% reduction or more.
7.5.6 If an urban factor is applied in this scenario, then a pass rate of 46% is achieved. This means that 54% of the windows fall short of the urban pass rate based on the Ek McQuade corrected assessment.
7.5.7 A substantial loss to 39% of the windows is quite high especially as 9 of the 54 total windows assessed are located on the flank elevations that do not look directly onto the proposal.
7.6 EK McQuade NSL Results Due Diligence Check – Henry House
[image: ]Henry House - First Scenario



7.6.1 The results reported by XCO2 show that of 46 rooms tested for No Sky Line, 21 (46%) met BRE Requirements, 9 (19%) rooms fell within the minor adverse bracket, 8 (17.5%) rooms fell into the moderate adverse bracket and 8 (17.5%) rooms had a substantial loss experiencing a 40% reduction or more.
7.6.2 [bookmark: _Hlk169367240]If an urban factor is applied in this scenario, then a pass rate of 65% is achieved. This means that 35% of the rooms fall short of the urban pass rate based on the appellants own assessment. However, The existing and proposed models are incorrectly located in the XCO2 Assessment
[image: ]Henry House – Second Scenario



7.6.3 The results reported by XCO2 show that of 46 rooms tested for No Sky Line, 20 (43%) met BRE Requirements, 10 (22%) rooms fell within the minor adverse bracket, 6 (13%)rooms fell into the moderate adverse bracket and 10 (22%) rooms had a substantial loss experiencing a 40% reduction or more.
7.6.4 If an urban factor is applied in this scenario, then a pass rate of 65% is achieved. This means that 35% of the rooms fall short of the urban pass rate based on the appellants corrected assessment. Please note 2 additional Rooms have moved into the substantial bracket. However, windows and 3D modelling of Henry House is inaccurate in the XCO2 Assessment.
[image: ]Henry House - Third Scenario



7.6.5 The results reported by XCO2 show that of 42 rooms tested for No Sky Line, 14 (33%) met BRE Requirements, 5 (12%) rooms fell within the minor adverse bracket, 6 (14%) rooms fell into the moderate adverse bracket and 17 (41%) rooms had a substantial loss experiencing a 40% reduction or more.
7.6.6 If an urban factor is applied in this scenario, then a pass rate of 45% is achieved. This means that 55% of the rooms fall short of the urban pass rate based on the Ek McQuade corrected assessment.
7.6.7 A substantial loss to 41% of the windows is quite high especially as 9 of the rooms have the benefit of dual aspect windows.
7.6.8 Overall in this Henry House Due Diligence exercise, the NSL urban pass rate has dropped from the XCO2 reported 68% urban pass rate, down to Ek McQuade’s 45% urban pass rate. 
7.6.9 This means XCO2 had reported 16 rooms were below an urban pass rate criteria, however, the Ek McQuade due diligence exercise has proved that there will be 23 rooms below an urban pass rate with 7 extra rooms falling into this category. 
7.6.10  If the same due diligence exercise was used for William House one would expect to see similar results with an increased number of windows and rooms failing short of BRE recommendations. This is qualified by reviewing the Carey Jones Architects internal layout drawings for William House that can be found in Appendix F.
7.7 Sunlight APSH & Winter Sunlight Review
7.7.1 XCO2 have reported that total of 296 windows were assessed for sunlight ASPH & Winter Sunlight Hours. They state that 39 windows do not meet either APSH or WPSH. This could potentially change when the model is updated to accurately reflect the existing and proposed buildings. 
7.7.2 XCO2 have reported that total of 116 rooms were assessed for sunlight ASPH & Winter Sunlight Hours. They state that 22 rooms do not meet either APSH or WPSH. This could potentially change when the model is updated to accurately reflect the existing buildings, proposed buildings and accurate internal room layouts.
7.7.3 At this juncture, I am not prepared to offer any further opinion on the sunlight results due to my findings in the 3D modelling due diligence and Henry House sample due diligence in sections 7.4 – 7.6 of this report.
7.8 Overshadowing Review
7.8.1 [image: A blueprint of a building

Description automatically generated]The XCO2 permanent overshadowing assessment covers 9 neighbouring amenity areas. These are all rear garden areas to the properties shown below. Image taken from figure 35 of XCO2’s report.



















7.8.2 XCO2 have reported all 9 areas will meet BRE criteria for permanent shadow. The contour drawings above would certainly indicate that this would be the case for amenity areas A3 – A9 with very little change from existing compared to proposed. 
7.8.3 Amenity areas A1 at 53.5% and A2 at 61.7% proposed area lit could become problematic if the proposed development is assessed with an accurate model located to the correct X, Y and Z coordinates. Amenity Area A2 has a reduction ratio of 0.88, this is only 0.08 away from a potential sub urban failure, however one would expect that A1 & A2 amenity areas would fulfil an urban pass by remaining within 0.3 of the existing value. 
7.8.4 XCO2 have not submitted a transient shadow assessment. This assessment shows the shadow creep at hourly intervals during the course of the day. Usually assessed and simulated for the 21st March, Spring equinox. This assessment can assist the layman understand how the amenity area will be affected during the course of the day.


8.0 Review of XCO2 assessment of new residential properties for DSO dated          (28 May 2024) 
8.1 Daylight VSC Review Block A & B
8.1.1 XCO2 have not submitted results for a VSC assessment or any associated Waldram diagram examples. 
8.1.2 XCO2 have not provided any views or renders of the proposed assessment model in 3D, although I can see the sDA contour assessments overlaid onto the Hollaway floor plans. If it transpires that this was the same 3D model used for the neighbouring assessment, my fear is that the simulation of proposed light levels are somewhat
8.2 Daylight sDA Review Block A & B
8.2.1 XCO2 have not provided any rendered images of the proposed room assessment model in 3D format, the purpose of this is to establish the materials used on the surfaces of the 3D model to see how XCO2 applied them to their model. DW asked XCO2 this question on 14 June 2024, XCO2 confirmed that no images were produced.
8.2.2 If it transpires that this assessment model is the same 3D model used for the neighbouring assessment, our fear is that the simulation of proposed light levels are somewhat flawed as Blocks A & B are located in the incorrect X, Y  & Z position compared to the Hollaway Architects layout drawing.
8.2.3  XCO2 have quoted the following,

“For the calculations, the following assumptions have been made:
· 60% interior wall reflectance (previous assessment used 50%)
· 80% interior ceiling reflectance (previous assessment used 70%)
· 30% interior floor reflectance (previous assessment used 20%)
· 20% exterior surface reflectance
· 68% light transmission for vertical glazing”

8.2.4 These are the most basic of assumptions, a more detailed assessment could take account of all the proposed materials within the development itself, along with those of the neighbouring properties. Although, at what point does one draw the line on the level of detail that goes into the assessment. It could be infinite. However, without any rendered images of the proposed it is difficult to tell if the analysis went far enough and what computer settings were used in terms of the amount of light bounces with the assessment of reflected light.

8.2.5 Whilst the XCO2 assessment looks at sDA (Spatial Daylight Autonomy) for the rooms assessed, it does not look at the alternative assessment of DF (Daylight Factor). Whilst the consultant does not need to submit results for both it can be advantageous to run both methodologies in tandem. My interpretation of the BRE 209 Paper is that, as long as a room passes either DF or sDA assessment the results can be reported as an overall aggregate for a total combined pass rate.  

8.2.6 The report does not reference which geographic data file was used in the climate based daylight model (CBDM) assessments for sDA. One would assume that the Gatwick MET office files were used within the assessment being the closest available location to the development site

8.2.7 [bookmark: _Hlk169248226]Taking the XCO2 Living/Kitchen/Diner (LKD) results at face value, they state that 42 out of 49 LKD’s assessed will meet an urban pass rate of an sDA of 40% or higher. 7 LKD’s will have an sDA lower than 40% and will be classed as poorly lit. 
8.2.8 The 7 poorly lit LKD results are as follows; - 
(Hollaway Ref)(Block)(XCO2 Room #)(Floor)(sDA Result)
· Unit A.01.02, Block A - Room R2, First Floor sDA 27%
· Unit A.02.02, Block A - Room R2, Second Floor sDA 27%
· Unit A.04.04, Block A - Room R4, Fourth Floor sDA 26%

· Unit B.02.05, Block B - Room R4, Second Floor sDA 6%
· Unit B.03.05, Block B - Room R4, Third Floor sDA 17%
· Unit B.05.05, Block B - Room R4, Fifth Floor sDA 22%
· Unit B.10.02, Block B - Room R3, Tenth Floor sDA 18%

8.2.9 Block B – Room R4 fails at second, third and fifth floor level. Logic would render Block B – Room R4 on the fourth floor would also fail with an sDA of between 17% - 22%. Therefore the sample assessments are not truly representative results of the whole building. Block B – Room R4 on the sixth to ninth floor levels are identical to Block B – Room R4 on the fifth floor. Block B – Room R3 Tenth floor level is located on the same part of the south east corner of this building. This room fails with an sDA of 18%. Therefore all LKD’s on the south east corner of Block B are expected to fail the sDA assessment with the exception of the 11th floor. 
8.2.10  Taking the XCO2 Bedroom results at face value, they state that 59 out of 71 Bedrooms assessed will meet an urban pass rate of an sDA of 40% or higher. 12 Bedrooms will have an sDA lower than 40% and will be classed as poorly lit. 
8.2.11  The 12 poorly lit Bedroom results are as follows; -

[bookmark: _Hlk169272753](Hollaway Ref)(Block)(XCO2 Room #)(Floor)(sDA Result)
· Unit A.01.02, Block A - Room R1, First Floor sDA 0%
· Unit A.01.03, Block A - Room R5, First Floor sDA 0%
· Unit A.01.01, Block A - Room R6, First Floor sDA 6%
· Unit A.01.02, Block A - Room R8, First Floor sDA 38%
· Unit A.02.02, Block A - Room R1, Second Floor sDA 33%
· Unit A.02.03, Block A - Room R5, Second Floor sDA 0%
· Unit A.03.03, Block A - Room R5, Third Floor sDA 33%
· Unit A.04.02, Block A - Room R1, Fourth Floor sDA 28%
· Unit A.07.02, Block A - Room R1, Seventh Floor sDA 24%
· Unit A.10.02, Block A - Room R1, Tenth Floor sDA 29%

· Unit B.01.02, Block B - Room R7, First Floor sDA 38%
· Unit B.02.05, Block B - Room R5, Second Floor sDA 28%

8.2.12 Whilst bedrooms have a lesser requirement for daylight compared to the LKD’s the bedroom target rate of 100 Lux is set lower than the LKD target rate of 200 Lux to account for this. Therefore 3 Bedrooms reported with an sDA of 0% is unacceptable along with the other 9 bedrooms below the urban pass factor of 40% sDA.
8.2.13 This demonstrates that a fully comprehensive sDA assessment is required for all rooms in both Block A & B to gauge a true representation of the proposed light levels across the entirety of the building. Furthermore, the results reported are all subject to change upon correct location of Block A & B within the proposed model and updated neighbouring context. 
8.3 Sunlight Exposure Review Block A & B
8.3.1 Taking the XCO2 Living/Kitchen/Diner (LKD) results at face value, they state that 44 out of 49 LKD’s assessed will meet an urban pass rate of Sunlight Exposure of 1.5hrs or higher. 5 LKD’s will have a Sunlight Exposure of less than 1.5hrs and will be classed as poorly sunlit. 
8.3.2 The 5 poorly sunlit LKD results are as follows; -
(Hollaway Ref)(Block)(XCO2 Room #)(Floor)(SE Result)
· Unit B.01.01, Block B - Room R6, First Floor 1.1 Hrs
· Unit B.02.01, Block B - Room R6, Second Floor 0.0 Hrs
· Unit B.03.01, Block B - Room R6, Third Floor 0.0 Hrs
· Unit B.05.05, Block B - Room R4, Fifth Floor 0.4 Hrs
· Unit B.05.01, Block B - Room R7, Fifth Floor 0.0 Hrs

8.3.3 Rooms R6 First – Third Floor and R7 Fifth Floor are all north west facing and could legitimately be discounted from the sunlight exposure assessment due to their northerly orientation. However Room R4 Fifth Floor is located on the south east corner with a south east orientation. This room only receives 0.4 sunlight hrs. The Tenth Floor R3 is located on the south east corner of Block B. The result for this room is 3.4. Therefore it is likely that Room R4 on the sixth or seventh floor may also be below 1.5hrs sunlight. 
8.3.4 This demonstrates that a fully comprehensive sunlight exposure assessment is required for all rooms in both Block A & B to gauge a true representation of the proposed light levels across the entirety of the building. Furthermore, the results reported are all subject to change upon correct location of Block A & B within the proposed model and updated neighbouring context. 
8.4 Overshadowing Assessment Proposed Amenity Review
8.4.1 [image: A blueprint of a building

Description automatically generated]XCO2 have conducted a permanent shadow assessment on the proposed amenity area located between Block A & B of the proposed development, referenced as Area A1 as shown below.











8.4.2 The permanent shadow assessment works out the area of the amenity area that can see at least 2hrs of direct sunlight on March 21st. The amenity area needs at least 50% of its area or more receiving 2hrs of direct sunlight to be classed as adequately lit. If this criteria is achieved on March 21st the amenity area will be sufficiently lit throughout the summer months. 
8.4.3 Taking the XCO2 assessment results at face value, they show that amenity Area A1 will achieve a 70% lit area on March 21st. This meets BRE criteria. XCO2 Contour drawing shown overleaf.
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8.4.4 However, the results are subject to change with correct modelling and location of Block A & B. Our Investigations show that both Block A and Block B need to be positioned further north in the 3D model. Whilst this will change the results I believe that the amenity Area A1 will still meet BRE criteria. 
8.4.5 Where rooms with balconies, fall short of the sunlight exposure it would be advantageous to see how much direct sun the balconies receive as XCO2 have used this as a mitigation point.
8.4.6 Given that the proposed amenity Area A1 is also designated as a play space it would be helpful for the appellant to provide a transient shadow assessment to show what parts of the area will be in shade over the course of the day. 
8.4.7 The amenity assessment should be re-run as part of a full assessment overhaul. 


9.0 Summary and Conclusions
9.1 Summary
9.1.1 EK McQuade Rights to Light Specialists have been instructed by London Borough of Bromley (LBB) to provide an impartial review regarding the validity of the appellant’s (Ringers Road Properties Ltd) Daylight, Sunlight and Overshadowing assessment completed by XCO2  surveyors as part of the planning appeal process.

9.1.2 Ek McQuade’s role is split into two parts; - 

· Reviewing DSO impact on neighbouring property and amenity
· Reviewing quality of DSO within the proposed habitable rooms within development

9.1.3 This review is based on the latest update reports received from XCO2; -

· Daylight, Sunlight & Overshadowing Ringers Road, 30 May 2024, Version 2.0
(DSO impact on neighbouring property and amenity)
· Proposed Scheme Daylight, Sunlight & Overshadowing Ringers Road, 28 May 2024, Version 5.0 (DSO within the proposed habitable rooms within development)
· XCO2 AutoCAD Digital 3D model received on 3 June 2024

9.1.4 It is worth noting that the latest XCO2 reports have been updated to those that accompanied the planning application to LBB Planning department.

9.1.5 The XCO2 planning submission reports were found to be inadequate for the purposes of planning submission and both reports and contained fundamental errors in 3D modelling that rendered the results reported within the XCO2 analysis to be null and void in our honest opinion.

9.1.6 This has led to six weeks of consultation with the appellants DSO consultant XCO2 including a joint site inspection with Daniel Wade and Tomas Keating conducted on 22 May 2024. An hour was spent ‘walking the site’ gaining vantage points of the affected neighbouring properties. During which, EK McQuade provided advice on best practice procedures and protocol, to assist with improving the accuracy of the XCO2 DSO assessment. This was in order to enhance the quality and standards of the assessment expected by the RICS. Ultimately this has led to delays which have had a detrimental effect on our capacity and timescale to review the appellants work during the appeal process.

9.1.7 EK McQuade have conducted a thorough review of the XCO2 digital 3D modelling of the existing buildings, proposed buildings and assessed neighbouring buildings. The accuracy of these component parts of the model been brought into question further to scrutineering techniques using the source data drawings overlaid onto the 3D model for checking purposes. 

9.1.8 I have been able to demonstrate that the inaccurate existing and proposed models were used to generate the daylight, sunlight and overshadowing analysis results reported in both XCO2 reports.

9.1.9 The sum of all inaccuracies discovered in XCO2 3D model are way beyond any expected level of acceptable tolerance to take a pragmatic view of the XCO2 results. 

9.1.10 As demonstrated with our 3 scenarios of due diligence for VSC and NSL assessment of Henry House, ideally the whole XCO2 digital 3D model requires a complete overhaul by XCO2. All DSO assessments will need to be re-run for both baseline and proposed before I can begin to reach common ground on the quantum of impact of the proposed development.

9.2 Summary - DSO assessment of neighbouring properties
9.2.1 [bookmark: _Hlk169254405]EK McQuade have demonstrated that the results of the neighbouring assessment are highly likely to be worse than those reported by XCO2. At this juncture it is impossible to say how much worse they will be. If the Henry House example is a yard stick then the results for the number of rooms with a moderate or substantial impact could increase by as much as 33%. Hence the need for the XCO2 assessment complete overhaul.
9.3 Summary - DSO new residential properties assessment
9.3.1 EK McQuade have demonstrated that the results of the proposed rooms assessment within Block A and Block B are likely to be worse than those reported by XCO2 as a sample assessment was submitted to the appeal. The 3D modelling is unreliable and therefore a complete assessment overhaul is required from XCO2. 
9.4 Conclusions
9.4.1 The DSO assessment of neighbouring properties report 30 May 2024 and DSO assessment of new residential properties 28 May 2024 submitted by XCO2, are not fit for purpose in terms of reports accompanying the planning submission for 2-4 Ringers Road, Bromley or this appeal. 

9.4.2 EK McQuade’s review of both reports and DSO assessment digital 3D model have highlighted many inaccuracies and fundamental errors to render the report and results to be deemed null and void. At this stage it is advised no reliance is placed on XCO2’s reports.

9.4.3 This is somewhat frustrating given that EK McQuade and XCO2 have been liaising regarding the required level of work in order to work towards agreeing a Statement of Common Ground. At this point in time we are miles apart from agreeing any impact as a result of the appellants development proposal. 

9.4.4 It is advised that the report is withdrawn and replaced with a full accurate assessment that is produced in a accordance with the RICS Professional Standards, daylighting and sunlighting UK, 1st edition, revised to a standard in October 2023.

9.4.5 In view of the ineptitude of the XCO2 DSO reports, I support the London Borough of Bromley for their reasons for refusal of this application until such time the true DSO impact is understood and debated.
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EK McQuade - London Borough of Bromley Planning Search Results 
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EK McQuade VSC and NSL Sample Due Diligence Check, First Scenario
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EK McQuade VSC and NSL Sample Due Diligence Check, Second Scenario
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EK McQuade VSC and NSL Sample Due Diligence Check, Third Scenario
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Carey Jones Architects Drawings – Henry House from LBB Planning Portal
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