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50.27% 35.12% 15.15% 5027% 3512% 15.15% 50.27% 35.12% 15.15% 50.27% 35.12% 15.15% Yes Yes 1.00 1.00 No
50.89% 34.26% 16.63% 50.89% 34.26% 16.63% 50.89% 34.26% 16.63% 50.89% 34.26% 1663%  Yes = Yes  1.00 1.00 "No Imperceptible
4149% 26.96% 14.53% 41.10% 2657% 14.53% 41.49% 26.96% 14.53% 41.10% 26.57% 14.53% No Yes 0.99 1.00 No
2121% 13.83% 7.38% 14.92% 8.16%  6.76% 21.21% 13.83% 7.38% 14.92% 8.16% 676% No No 070 092 Yes
435%  435%  0.00% 3.88% 3.88% 000% 093% 093% 000% 047% 047% 0.00%  No No ' 0.11 1.00 No
29.14% 18.81% 10.33% 29.14% 18.81% 10.33% 28.83% 18.50% 10.33% 28.83% 18.50% 10.33% ‘No No 0.99 100 No
27.74% 17.56% 10.18% 27.74% 17.56% 10.18% 27.74% 17.56% 10.18% 27.74% 17.56% 10.18% Yes Yes : 1.00 1.00 No

window sizes / locations were estimated by ARC.

For the purposes of this calculation, summer is taken to mean the period between March and September, and winter is considered to be the period between September and March.

Survey information of all structures on private lands surrounding the application site was not available. Where insufficient survey information was available and window sizes / locations could not be informed by information available from the online planning register or from aerial photography,

*  The “Cumulative Existing” scenario refers to the existing receiving environment, together with the Whitehaven development permitted under ABP Ref. TAO6F.313317 on the adjoining site to the east of the application site. This scenario assumes no change to the application site.

rpsgroup.coh

The “Cumulative Proposed” scenario refers to the existing receiving environment, together with the Whitehaven development permitted under ABP Ref. TAO6F.313317 on the adjoining site to the east of the application site.
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Detailed analysis of the potential cumulative impact of the proposed development, in combination with
the permitted Whitehaven development (ABP Ref. TA06F.313317) on the adjoining site to the east, on
sunlight access to existing gardens and amenity areas outside the application site

This analysis assesses the potential for the proposed development, in combination with the permitted
Whitehaven development (ABP Ref. TAO6F.313317) on the adjoining site to the east, to result in cumulative
impacts on all potential receptors surrounding the application site - these impacts are described in the
overview section above. However, by way of example in order to illustrate briefly the findings outlined in the
overview section, ARC conducted detailed analysis of the potential for the proposed development, in
combination with the permitted Whitehaven development (ABP Ref. TAO6F.313317) on the adjoining site to
the east, to result in impacts on sunlight access to a representative sample of existing gardens and amenity
areas in proximity to the application site (please see Figure 10-7 above).

The results of ARC's analysis are set out in Table 10.6 below:
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Table 10.6: Potential impact of the proposed development on sunlight access to sample neighbouring gardens / amenity spaces

Rear Garden Proportion of space (grid points) capable of receiving two hours of Change Potential Impact Comment
sunlight on 21st March
Existing Existing Proposed Cumulative Change under Cumulative (The impact of the (The impact of the cumulative scenario on existing development)
Cumulative Proposed Scenario expressed as  cumulative scenario on
o o “times existing value” existing development) o
29 Cedarview 64.65% 64.65% 64.65% 64.65% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S o o S - - S ~change in the proportion of this space (65 sq m) capable of receiving two hours of sunlight on 21st March.
30 Cedarview 62.64% 62.64% 62.64% 62.64% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
- o - S - S ~change in the proportion of this space (59 sq m) capable of receiving two hours of sunlight on 21stMarch.
31 Cedarview 84.22% 84.22% 84.22% 84.22% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S - - - - change in the proporticn of this space (68 sq m) capable of receiving two hours of sunlight on 21st March. -
32 Cedarview 56.19% 56.19% 56.19% 56.19% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
) e e S change in the proportion of this space (67 sq m) capable of receiving two hours of sunlight on 21st March.
33 Cedarview 49.93% 49.93% 49.93% 49.93% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S S e S e change in the proportion of this space (56 sq m) capable of receiving two hours of sunlight on 21st March. o
34 Cedarview 53.92% 53.92% 53.92% 53.92% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
o S e . changeinthe proportion of this space (62 sq m) capable of receiving two hours of sunlight on 21st March. =~
35 Cedarview 77.59% 77.59% 77.59% 77.59% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
- o e S - o S change in the proportion of this space (76 sq m) capable of receiving two hours of sunlight on 21st March. -
36 Cedarview 58.05% 58.05% 58.05% 58.05% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
- S - o o - e . changeinthe proportion of this space (61 sq m) capable of receiving two hours of sunlight on 21st March. -
37 Cedarview 24.88% 24.88% 24.88% 24.88% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
o e B o o o change in the proportion of this space (40 sq m) capable of receiving two hours of sunlight on 21st March.
38 Cedarview 36.06% 36.06% 36.06% 36.06% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S S - S change in the proportion of this space (52 sq m) capable of receiving two hours of sunlight on 21st March. o
39 Cedarview 39.12% 39.12% 39.12% 39.12% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S e - S - - o - ~ change in the proportion of this space (52 sq m) capable of receiving two hours of sunlight on 21st March.
40 Cedarview 37.81% 37.81% 37.81% 37.81% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
S o - e ~ change in the proportion of this space (57 sq m) capable of receiving two hours of sunlight on 21st March.
41 Cedarview 56.68% 56.68% 56.68% 56.68% 1.00 None ARC's analysis indicates that, under a cumulative scenario, shadows cast by the proposed development will not result in any
change in the proportion of this space (58 sq m) capable of receiving two hours of sunlight on 21st March.
MH21009 | Large-scale Residential Development Swift Square Apartments | FO1 2023 o o - - . o -
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10.4.8 Residual Impact

Construction Phase

As no mitigation measures are now proposed, the residual impact of the proposed development on sunlight
access is likely to be as described under Section 10.4.5 above.

Operational Phase

As no mitigation measures are now proposed, the residual impact of the proposed development on sunlight
access is likely to be as described under Section 10.4.5 above.

Cumulative Impact

As no mitigation measures are now proposed, the residual cumulative impact of the proposed development,
in combination with development envisaged for the neighbouring site, on sunlight access is likely to be as
described under Section 10.4.7 above.

10.4.9 Risks to Human Health

The Building Research Establishment’s Site layout planning for daylight and sunlight: a guide to good
practice (the BRE Guide) states: “People like sunlight. In surveys around 90% said they appreciated having
sunlight in their homes. The sun is seen as providing light and warmth, making rooms look bright and
cheerful and also having a therapeutic health giving effect.”

Whereas the BRE Guide point out that sunlight access has implications for human health and recommends
minimum levels for sunlight access, the BRE Guide does not suggest levels of sunlight required to ensure
human health or discuss the implications of a reduction in sunlight access on human health.

10.4.10 Interactions

As is always the case where a development will result in a change to the sunlight environment within existing
buildings, the impacts of the development on sunlight access will result in interactions with population and
human health.

10.5 Monitoring

Monitoring of avoidance, remedial and mitigation measures is not relevant to the assessment of impacts on
daylight and sunlight access in the case of the subject application.

10.6 Reinstatement

Reinstatement is not relevant to the assessment of impacts of the proposed development on daylight and
sunlight access in the case of the subject application. It is intended that the proposed development will be
permanent.

10.7 Difficulties Encountered

It was considered neither possible nor practical for the Design Team to gain unfettered access to every
parcel of private property within the study area surrounding the application site in order to carry out
measured building survey. Therefore, while ARC has confidence that the three dimensional model used in
the assessment of the impact of the proposal on daylight access achieves a high degree of accuracy, it
should be noted that some level of assumption was necessary in completing the model.

It was considered neither possible nor practical to carry out detailed quantitative analysis of the potential
impact of the construction phase of the proposed development as insufficient detail was available regarding
what structures or objects related to the construction (e.g. hoarding, machinery, etc) capable of resulting in
an obstruction of sunlight or daylight access would be on the site or exactly where those structures or objects
would be on the site. Even if this information was available, any such detailed quantitative analysis would
represent only a snapshot in time.

As noted above, in assessing sunlight and daylight access, Irish practitioners tend to refer to PJ Littlefair’'s
Site layout planning for daylight and sunlight: a guide to good practice for the Building Research
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Establishment (the BRE Guide). However, it is noted that the BRE Guide does not set out rigid standards or
limits and is preceded by the following very clear warning as to how the design advice contained therein

should be used: “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.” [Emphasis added.]

To the west of the application site, a dense band of mature deciduous trees, which are protected under a
Tree Protection Order, intervene between the development now proposed and the eastern fagade of the
recently constructed, residential development at Blackwood Square. These trees overshadow the eastern
fagade of Blackwood Square. Including trees within an assessment model for sunlight analysis can be
problematic as, given that trees are living and growing things, even if accurate three dimensional survey
information of existing trees is available, that survey would only illustrate a snapshot in time. Moreover,
having regard to the constraints of proprietary sunlight and daylight analysis software, existing trees are

modelled in simple forms and as solid objects and would not accurately reflect the impact of deciduous trees,

which have irregularities and gaps allowing sunlight to pass through and which change over the course of

the year. For these reasons and having regard to the recommendations of the BRE Guide on the inclusion of

trees in assessment models, this dense band of mature deciduous trees was not included in the assessment
model for this EIAR Chapter. However, it should be noted that, as a result of this omission, the potential
impact of the proposed development on the eastern fagade of the Blackwood Square development
(particularly in terms of the impact on sunlight access) described in this EIAR Chapter is greater than would
actually be the case.

10.8 Legal Notice

This assessment has been prepared by ARC Architectural Consultants Ltd for the benefit of the Applicant
only and in accordance with our instructions. ARC Architectural Consultants Ltd disclaims any liability, legal
or otherwise, from any party, other than the Applicant, seeking to rely upon the content of this Chapter.
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11 MICROCLIMATE: WIND

11.1  Introduction

B-Fluid Limited has been commissioned by JOM Investments Unlimited to perform a Wind Micro-climate
Modelling Study in relation to a proposed development which comprises a large-scale residential (LRD)
development on a site off Northwood Avenue, Santry, Dublin 9, generally incorporating the existing surface
car parking area associated with Swift Square Office Park and adjacent lands.

In summary, the proposed development will consist of the following:
e Site clearance, including the removal of all structures on site part of existing surface car parking;

* Relocation of existing surface car parking spaces catering for Swift Square Office Park personnel to the
new basement accessible via a new ramp off the local road from Northwood Avenue, and the new
undercroft parking area with access at street level off the local road to the north of the site;

¢«  Construction of 3 no. apartment blocks (1, 2 and 3) over a partially shared podium structure, with
heights ranging from 4 to 9 storeys, comprising 192 no. apartment units (4 no. 1-bedroom units and 188
no. 2-bedroom units), ancillary residential uses and associated car and bicycle parking;

e  Provision of public and communal open spaces, public realm, boundary treatments, landscaping and
lighting; refuse storage, associated drainage, attenuation and services; temporary car parking area and
construction access; and all associated site development works.

A full description of the proposed development is set out in Chapter 5 (Project Description) of Volume 2 of
this EIAR and the statutory public notices part of the application. A suite of supporting documentation and
drawings is also enclosed with the application and should be read in conjunction with this report. The site
location of the proposed development is shown in Figure 11-1.

Figure 11-1: Site Location Map with Proposed Development in the Red Line Boundary

11.1.1 Author Information

This Chapter is completed by Dr. Cristina Paduano, Dr. Patrick Okolo and Dr. Arman Safdari.

VMH21009 | Large-scale Residential Development 'Swift Square Apartments F
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Dr. Cristina Paduano is a Chartered Engineer (CEng) and member of Engineers Ireland who specialises in
computational fluid dynamics applications for urban environment and the construction industry with over 18
years of experience. She holds a PhD in Mechanical Engineering from Trinity College Dublin, with M.Eng
and B.Eng in Aerospace Engineering.

Dr. Patrick Okolo is a Chartered Engineer (CEng) and member of Engineers Ireland who specialises in
computational fluid dynamics applications for the urban environment and in wind tunnel measurements for
the aerospace industry. He holds a PhD in Aeroacoustics from Trinity College Dublin, a M.Sc. and B.Sc. in
Mechanical Engineering.

Dr. Arman Safdari is a CFD Modelling Engineer who specialises in computational fluid dynamics
applications. He is an expert in airflow modelling, heat and mass transfer and multi-phase flow simulations.
He holds a PhD in Mechanical Engineering from Pusan National University, a M.Sc. and B.Sc. in Mechanical
Engineering.

11.1.2 Objective Of the Wind Microclimate Analysis

A Wind Microclimate Study identifies the possible wind patterns that form when the wind moves through a
built environment and evaluates how new development is going to modify those patterns. Wind Microclimate
is defined as the wind flow experienced by people and the subsequent influence it has on their activities.
Wind can accelerate or re-circulate through buildings in a way that compromise the comfort/safety of
pedestrians and the usage of public realm/ external places per their designated intended purpose.

A wind microclimate study considers the possible wind patterns formed under both mean and peak wind
conditions typically occurring on the site area, accounting for a scenario where the proposed development is
inserted in the existing environment (potential impact) and, for a scenario where the proposed development
is analysed together with the existing environment and any permitted development (not constructed yet) that
can be influenced by the wind patterns generated by the proposed one (cumulative impact).

The potential receptors include those areas, in the surrounding of the development, which can be exposed to
potential risks generated by the elevated wind speed or building massing wind effects. In particular:

« Amenity areas (pedestrian level), are areas likely to be utilised for leisure purposes and as such, should
be comfortable surroundings.

e« Pedestrian routes and seating areas — to determine if locations are comfortable for leisure activities.

¢ Entrance to the buildings — to determine if there is potential for pressure-related issues for entrances or
lobbies.

. Landscaped areas — where there are sheltered areas.

¢« Impact on existing or adjoining developments — where the proposed buildings will cause discomfort
conditions through proximity-related issues.

The acceptance criteria which define the acceptable wind velocities concerning the perception of comfort
level experienced while carrying out a specific pedestrian activity is known as the “Lawson Criteria for
Pedestrian Comfort and Distress”. A wind microclimate study analyses the wind flow in an urban context
(considering the wind conditions typically occurring on the site during a typical year) to develop the so-called
“Lawson Comfort and Distress Map”; the map identifies where a specific pedestrian activity can be carried
out comfortably during most of the time.

The assessment can be performed by physical testing in wind tunnels or by performing “virtual wind tunnel
testing” through numerical simulation using Computational Fluid Dynamics (CFD), as done for this project.
The scope of the numerical study is to simulate the wind around the development to predict under which
wind speeds pedestrians will be exposed and what level of comfort pedestrians will experience when
carrying out a specific activity (i.e., walking, strolling, sitting).

The following sections detail the methodology, acceptance criteria, CFD wind simulations, and the impact of
the proposed development on the local wind microclimate against best practice guidelines for pedestrian
comfort and safety.
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11.1.3 Guidance and Legislation .

According to the ‘Urban Development and Building Heights, Guidelines for Planning Authorities (Government
of Ireland, December 2020)’ document, specific wind impact assessment of the microclimatic effects should
be performed for ‘buildings taller than prevailing building heights in urban areas’. In the same guidance, the
standard building height is considered 6-8 storeys. Above this height, buildings are considered ‘taller’ for
Dublin standards.

The recommended approach to wind microclimate studies is outlined in the “Wind Microclimate Guidelines
for Developments in the City of London ‘(August 2020) and the guidelines and recommendations contained
in BRE Digest (DG) 520, “Wind Microclimate Around Buildings” (BRE, 2011). The Lawson Criteria of Comfort
and Distress is used to benchmark the pedestrian wind microclimate.

The document also indicates how to use Computational fluid dynamics (CFD) to assess wind microclimate
conditions and how to generate high-quality outputs to provide a good understanding of the fundamental flow
features around an urban context.

Building Height Recommended Approach to Wind Microclimate Studies

Similar or lower than the average | Wind studies are not required, unless sensitive pedestrian

height of surrounding buildings activities are intended (e.g. around hospitals, transport hubs,
etc.) or the project is located on an exposed location

Up to 26m

Up to double the average height of | Computational (CFD) Simulations OR Wind Tunnel Testing
surrounding buildings

26m to 60m

Up to 4 times the average height of | Computational (CFD) Simulations AND Wind Tunnel Testing

surrounding buildings
60m to 100m

High Rise Early Stage Massing Optimization: Wind Tunnel Testing OR
Computational (CFD) Simulations

Above 100m Detailed Design: Wind Tunnel Testing AND Computational
(CFD) Simulations to demonstrate the performance of the final
building design

Figure 11-2: Recommended Approach to Wind Microclimate Studies based on Building Height,

Source: Wind Microclimate Guidelines for Developments in the City of London (2020)

11.1.4 Urban Wind Effects

Buildings and topography affect the speed and direction of wind flow. Wind speed increases with increasing
height above the ground, assuming a parabolic profile.

Flow near the ground level encounters obstacles represented by terrain roughness/buildings that reduce the
wind speed and introduce random vertical and horizontal velocity components. This turbulence causes
vertical mixing between the air moving horizontally at one level, and the air at those levels immediately
above and below it. For this reason, the wind velocity profile is given by a fluctuating velocity along a mean
velocity value, showing the wind velocity profile, as described above.
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