This report takes into account the particular
instructions and requirements of our client.

It is not intended for and should not be relied
upon by any third party and no responsibility
is undertaken to any third party.

Job number  246224-00

Ove Arup & Partners Hong Kong Ltd
Level 5 Festival Walk

80 Tat Chee Avenue

Kowloon Tong

Kowloon

Hong Kong

WWW.arup.com

Planning Department

Term Consultancies for Air
Ventilation Assessment Services
for Potential Commercial Site at
Cheung Shun Street near Lai Chi
Kok Road, Cheung Sha Wan

Executive Summary of Final Report

Issue | March 2016

ARUP



Document Verification ARU P

Job title Term Consultancies for Air Ventilation Assessment Services | Job number
for Potential Commercial Site at Cheung Shun Street near Lai
Chi Kok Road, Cheung Sha Wan 246224-00
Document title Executive Summary of Final Report File reference
Document ref
Revision Date Filename 20160309 PlanD LaiChiKok AVA ES v2.docx
Issue 18 Mar | Description | [ssue
2016
Prepared by Checked by Approved by
Name Kelvin Chow Henry A:.l/- Sui-Hang Yan
Signature 6/ - { > ( .
D k- Ygina—
Filename { )
Description -
Prepared by Checked by Approved by
Name
Signature
Filename
Description
Prepared by Checked by Approved by
Name
Signature
Filename
Description
Prepared by Checked by Approved by
Name
Signature

Issue Document Verification with Document

| Issue | 18 March 2016

EAPROJECTSKELVINIPROJECTWPLAND_LAI_CHI_KOK_ROADIOUT\FINAL\20160308_PLAND_LAICHIKOK_AVA_ES_V2.DOCX



Planning Department Term Consultancies for Air Ventilation Assessment Services for Potential
Commercial Site at Cheung Shun Street near Lai Chi Kok Road, Cheung Sha Wan
Executive Summary of Final Report

Executive Summary

Ove Arup & Partners Hong Kong Ltd. (Arup) was commissioned by Planning
Department (PlanD) to carry out an Air Ventilation Assessment (AVA) for
Potential Commercial Site at Cheung Shun Street near Lai Chi Kok Road, Cheung
Sha Wan.

The site is situated at the southwestern fringe of the Cheung Sha Wan Industrial/
Business Area. A cluster of medium-rise business/ industrial buildings are located
to the east and north of the project site. In addition, high-rise residential
developments of Banyan Garden, Liberte, The Pacifica and One West Kowloon are
located to the immediate south of the site, whereas an elevated Tsing Sha Highway
is located west of the site.

The site of about 0.423 ha at Cheung Shun Street near Lai Chi Kok Road, Cheung
Sha Wan is zoned “Government, Institution or Community” (“G/IC”) on the
approved Cheung Sha Wan Outline Zoning Plan (OZP) No. S/K5/35, subject to a
building height restriction of 13 storeys. To optimize the development opportunity
and to allow for more design flexibility, it has been identified as a potential site to
be rezoned for commercial use.

A qualitative assessment of the existing wind condition as well as a site-specific
guantitative assessment on the possible air ventilation impacts have been conducted
to support the rezoning proposal to be submitted for the Town Planning Board
(TPB)’s consideration.
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Figure 1 Project Site boundary with OZP zoning (Image Source: Planning Department)
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Tsing Sha Highway.

Executive Summary of Final Report

Castle Peak Road

Cheung Sha Wan Road

Cheung Shun Street

Cheung Yee Street

Lai Chi Kok Road

Cheung Mou Street

Sham Shing Road

Sham Mong Road

Low-rise Committed
Development (~34.5-
41.5mPD)

High-rise Buildings
(~120-140mPD)

Mid-rise Industrial/
Commercial Buildings
(~42-78mPD)

Low-rise Development
(~10mPD)
Cheung Sha Wan Police
Station (~42mPD)

One West Kowloon,
Banyan Garden,
Liberte, The Pacifica
(~135-185mPD)

Low-rise Committed
Development (19.5mPD)

Figure 2 Project Site and its Surrounding Areas (Image Source: Google Earth)
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Previous AVA(s) Conducted near the Project Site

The following listed out the previous air ventilation assessment(s) conducted for
the Project Area and its surrounding.

e Term Consultancy for AVA Services — Expert Evaluation on Air
Ventilation Assessment of Cheung Sha Wan Area- Expert Evaluation and
Advisory Report for Proposed Amendments to Cheung Sha Wan Outline
Zoning Plan

e Cheung Sha Wan Wholesale Food Market (CSWWFM) Phase 2 Site and
Fat Tseung Street West (FTSW) Developments

e Proposed Public Rental Housing (PRH) Development at Lai Chi Kok Road/
Tonkin Street

Site Wind Availability

A study of wind availability and characteristics for Hong Kong was conducted by
the City University of Hong Kong. In the study, a meso-scale model Regional
Atmospheric Modelling System (RAMS)! was used to reproduce the site wind data
including wind rose and wind profile. Based on the site wind availability data, the
Project Site is located within grid X: 074 Y: 046.

Wind Data for Qualitative Assessment

Wind rose at 200m height is selected to investigate prevailing wind condition, as it
can better represent the incoming wind to the site which include the influence from
the surrounding morphology. The wind availability data shows that NE and E winds
dominate under the annual wind condition while E, ESE, SW and SSW dominate
under the summer wind condition.

Wind Data for Quantitative Assessment — Initial Study

Wind rose at 500m height is selected to investigate prevailing wind condition in the
Initial Study, as the wind is unaffected by the urban roughness value.

Eight prevailing wind directions are considered in this AVA Study which covers
78.9% of the total annual wind frequency. They are north-easterly (7.6%), east-
north-easterly (11.9%), easterly (21.8%), east-south-easterly (12.4%), south-
easterly (6.5%), south-south-easterly (4.8%), south-south-westerly (7.3%) and
south-westerly (6.6%) winds.

In addition, eight prevailing wind directions are considered in the AVA Study
which covers 81.8% of the total summer wind frequency. They are easterly (8.1%),
east-south-easterly (9.7%), south-easterly (7.9%), south-south-easterly (7.9%),
southerly (9.3%), south-south-westerly (15.7%), south-westerly (16.4%) and west-
south-westerly (6.8%) winds.

L http://www.pland.gov.hk/pland_en/info_serv/site_wind/site_wind/index.html
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Qualitative Assessment of the Existing Wind Condition

Under Annual Wind Condition — NE and E Wind

Under annual wind condition, the prevailing winds are mainly coming from
Northeast (NE) and East (E) directions.

Under NE wind condition, upwind mid-rise and high-rise building clusters would
block the incoming wind and induces wake zone within the site. The wind
environment at the project site is expected to be relatively low.

Under E wind condition, Cheung Sha Wan Temporary Wholesale Poultry Market
and Sham Shui Po Sports Ground act as wind entrance for Lai Chi Kok Road and
facilitates E wind to flow along and further towards Sham Mong Road.

Under Summer Wind Condition — E, ESE, SSW and SW Wind

Under summer condition, the prevailing winds are mainly coming from East (E),
East-Southeast (ESE), Southwest (SW) and South-South-West (SSW) directions.

Under SW and SSW wind condition, the large building gap between Hoi Lai Estate
and Mei Foo Sun Chuen allow wind penetrate into western portion of Lai Chi Kok
Area. A portion of incoming winds from Tsing Sha Highway could also penetrate
across Sham Mong Road into the Project Site resulting a good wind environment.

Under ESE wind condition, the high-rise residential building clusters at the
southern side would block the ESE prevailing wind significantly from low level to
mid-level, resulting the diversion of wind to Lai Chi Kok Road and Sham Mong
Road and approach to the site.

Studied Scenarios

In this study, there are three scenarios — namely Baseline Scenario, Scenario A, and
Scenario B.

e Baseline Scenario - The Baseline Scenario represents a GIC development
with building height not exceeding 13 storeys, which is an OZP-conforming
scheme. The building tower is setback from south boundary with a podium
of ~26.5mPD and there is an around 6.5m building setback from the east
boundary.

e Scenario A — Scenario A presents a commercial development with a Plot
Ratio (PR) of 12 and a building height restriction of 120mPD. The design
intent is to adopt a conventional podium design with full site coverage at a
height of 15m. And a ~10m tower setback design is also adopted from east
boundary in Scenario A. A maximum 23m building tower setback is
adopted from the south site boundary.

e Scenario B - Scenario B presents a commercial development with a PR of
12 and a maximum building height restriction of 1220mPD. The design intent
is to adopt a commercial development with incorporation of mitigation
measures to improve air ventilation such as 15m Non-building Area(s) and
setback from the lot boundaries. There is also a ~4m setback from the north
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site boundary. At high level, a part of the tower (~25m) at upper level has

[:

Figure 3 Building layout of Baseline Scenario

e o AL .

Figure 4 Building layout of Scenario A
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Figure 5 Building layout of Scenario B

Test Point Location

Test points are evenly placed along the site boundary and within the assessment
area of the Proposed Development to determine the ventilation performance. There
will be two types of test points in the study:

Perimeter Test Points

Perimeter test points are the points positioned at the boundary of the Project Site.
In accordance with the Technical Circular for AVA, 30 perimeter points (purple
spots) are positioned at interval of 10 — 50m alongside the site boundary as shown
in Figure 6.

Overall Test Points

Overall test points are those points evenly positioned in the open space, on the
streets and places where pedestrian frequently access within the assessment area.
100 overall test points (blue spots) are selected and shown in Figure 7.

Special Test Points

Special test points are the points evenly positioned in the open area that pedestrians
can access within the site boundary. 8 special test points (orange spots marked with
“SBS”) are selected for Scenario B and the location of points are shown in Figure 8.
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=== Site Boundary

Figure 6 Location of perimeter test points (Image Source: Google Map)
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Figure 7 Location of overall test points (Image Source: Google Map)
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=== Sjte Boundary

Figure 8 Location of special test points under Scenario B (Image Source: Google Map)
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Results and Discussion

The Wind Velocity Ratio (VR) as proposed by the Technical Circular was
employed to assess the ventilation performances of the Proposed Development and
surrounding environment. VR is defined as the ratio of the wind velocity at the
pedestrian level (2m above ground) to the wind velocity at the top of the wind
boundary layer. Higher VR implies better ventilation.

The Site spatial average velocity ratio (SVR) represents the average VR of all
perimeter test points at the site boundary. The Local spatial average velocity ratio
(LVR) represents the average VR of all perimeter and overall test points. The SVR
and LVR under annual and summer conditions were calculated respectively.

Annual Condition

Cheung Shun Street

Cheung Yee Street

Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Figure 9 Contour plot of annual weighted VR of Baseline Scenario

| Issue | March 2016 Page 11

E:\PROJECTS\KELVIN\PROJECT\PLAND_LAI_CHI_KOK_ROAD\OUT\FINAL\20160309_PLAND_LAICHIKOK_AVA_ES_V3.DOCX



Planning Department Term Consultancies for Air Ventilation Assessment Services for Potential
Commercial Site at Cheung Shun Street near Lai Chi Kok Road, Cheung Sha Wan
Executive Summary of Final Report

Cheung Sha Wan Road/
Cheung Shun Street
playground

Cheung Shun Street

Cheung Yee Street

Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Cheung Sha Wan Road/
Cheung Shun Street
playground

Cheung Shun Street

Cheung Yee Street

Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Figure 11 Contour plot of annual weighted VR of Scenario B

Table 1 Annual SVR and LVR for Baseline Scenario, Scenario A and Scenario B

Comparison between Baseline Scenario,
Scenarios A, and B

_ Baseline Scenario \ Scenario A Scenario B

[
0.18 0.19 0.20

LVR
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Under annual condition, the SVR and LVR of both Scenarios A and B is higher
than Baseline Scenario, indicating that ventilation performance at the immediate
area and local area are both better. Among the three scenarios, Scenario B achieves
the best wind performance with SVR of 0.17 and LVR of 0.20 respectively.

The overall ventilation performances among Baseline Scenario, Scenario A and
Scenario B are quite similar under annual condition. In addition, the main Road
such as Lai Chi Kok Road also has similar wind performances among the three
scenarios.

The taller building towers under Scenarios A and B would divert and downwash
the SW quarterly wind to the pedestrian level resulting better wind performance at
west part of Cheung Shun Street (black arrow in Figure 10 and Figure 11). At the
same time, the building would block the SW quarterly wind resulting a slightly
lower VR at the eastern side of the site along Cheung Shun Street (purple circle in
Figure 10 to Figure 11).

Open area of Cheung Sha Wan Police Station achieves a slightly better VR under
Scenarios A and B due to the downwash effect of the taller building height under E
quarter wind.

Southern site boundary achieve a slightly higher VR under Scenario B as compared
with Scenario A (blue circle in Figure 11) due to the straight building frontage at
east facade of Scenario B facilitate downwash wind to the pedestrian level.

Summer Condition

________ Cheung Sha Wan Road

Cheung Shun Street

Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Figure 12 Contour plot of summer weighted VR of Baseline Scenario
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Cheung Sha Wan Road

Cheung Shun Street

Cheung Sha Wan

Road/ Cheung Shun

Street Playground
Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Cheung Sha Wan Road

Cheung Shun Street
Cheung Sha Wan
Road/ Cheung Shun
Street Playground
Open Area of Cheung
Sha Wan Police Station

Lai Chi Kok Road

Figure 14 Contour plot of summer weighted VR of Scenario B

Table 2 Summer SVR and LVR for Baseline Scenario, Scenario A and Scenario B

Comparison between Baseline Scenario,
Scenarios A, and B

- Baseline Scenario | Scenario A Scenario B

| svR |
0.18 0.20 0.20
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Scenarios A and B also have better SVR and LVR than Baseline Scenario,
achieving a better wind environment at the immediate surroundings and local area.
Furthermore, for the LVR, both Scenarios A and B achieves a similar value,
reflecting that their local ventilation performance is similar.

The overall ventilation performances among Baseline Scenario, Scenario A and
Scenario B are quite similar under summer condition.

The taller building towers in Scenarios A and B blocks prevailing wind from SW
quarter resulting a lower VR around the east part of the Cheung Shun Street (purple
circle in Figure 13 and Figure 14). At the same time, higher building towers under
Scenarios A and B diverts the south-westerly quarter wind to Cheung Sha Wan
Road resulting better wind performance.

The downwash effect along Lai Chi Kok Road near the Project Site is also
strengthened due to the taller and larger building bulk under Scenarios A and B (red
circle in Figure 13). This effect has localized impact and enhances the wind
environment of Lai Chi Kok Road.

Compared between Scenarios A and B, better ventilation performance is observed
under Scenario A at Lai Chi Kok Road. The 15m NBA under Scenario B allows a
portion of wind along Lai Chi Kok Road would flow across the NBA and less wind
would flow along Lai Chi Kok Road to the east. In contrast, the podium bulk of
Scenario A would direct the wind towards Lai Chi Kok Road.

Focus Area

Various Focus Areas with frequent pedestrian access and within major activity
zones were defined, as shown in Figure 15.
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Figure 15 Highlights of the Focus Areas for the study (image Source: Lands Department)
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Annual Condition

Table 3 VR Results for Focus Areas under Annual Wind Condition under Baseline
Scenario, Scenario A and Scenario B

Baseline  Scenario  Scenario
Scenario A B

Focus Areas Test Points

Castle Peak Road 01- 012 0.19 0.20 0.20
IS e BT 04,013 - 015 0.17 0.19 0.19
Terminus
Butterfly Valley Road 03, 016 — 020 0.16 0.17 0.18
Tung Chau Wiest Street 021 - 024 0.15 0.15 0.15
Cheung Sha Wan Road 025 - 032 033 033 033
0 cheung Shun Street 033 - 042 024 023 023
Cheung Yee Street 043 - 047 0.32 0.29 0.29
[l Cheung Mou Street 048 — 051 0.13 0.14 0.13
| 9 | Lai Chi Kok Road 052 - 065 0.21 0.22 0.22
Yuet Lun Street 066 — 070 0.14 0.17 0.16
Cheung Sha Wan Road/
Cheung Shun Street 071 -074 0.11 0.11 0.12
Playground
Opmgr%%ﬂiggf;?gnsm 075 - 077 0.07 0.11 0.08
Sham Mong Road 078 - 088 0.22 0.21 0.20
Sham Shing Road 089 — 095 0.18 0.18 0.18
Opeg F':‘afigIO;’;;g’gsed 096 — 097 0.09 010 009
KMB Temporary Bus Depot 098 — 0100 0.20 0.18 0.18
Non-building Area SBSL - SBS8 NA NA 020

Under annual condition, most of the focus areas achieved a similar VR values
indicating their ventilation performance is quite similar among the scenarios, except
Lai Chi Kok Road, Cheung Yee Street, open area of Cheung Sha Wan Police
Station, Yuet Lun Street and KMB Temporary Bus Depot.

e For Lai Chi Kok Road, localized area near the site is better under Scenario
B. This is due to the 15m NBA and 4m setback would facilitate the wind
flow around the site under SE quarter wind.

e Cheung Yee Street has a better ventilation performance under Baseline
Scenario. It is because Baseline Scenario has higher wind permeability and
allows more wind penetration across the site toward Cheung Yee Street.

e Comparing Scenario B to Scenario A, the provision of tower setback in
Scenario A allows larger separation between the building and the adjacent
Police Station. This would facilitates the SW quarterly wind penetrate into
the open area of Cheung Sha Wan Police Station.

e For the Yuet Lun Street, the downwash wind from NE quarter strengthen
the air flow along Cheung Shun Street and further enhance the ventilation
performance at Yuet Lun Street under Scenarios A and B.
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e For the KMB Temporary Bus Depot, the downwash wind of the project site
under annual wind condition would disturb the air stream along Lai Chi Kok
Road under Scenarios A and B, resulting a slightly lower VR under
Scenarios A & B.

e Under Scenario B, the NBA has a VR of 0.20 higher than the SVR and
similar to the LVR, which indicates the 15m NBA is quite effective.

Summer Condition

Table 4 VR Results for Focus Areas under Summer Wind Condition under Baseline
Scenario, Scenario A and Scenario B

Baseline  Scenario  Scenario
Scenario A B

Focus Areas Test Points

Castle Peak Road 01- 012 0.18 0.19 0.19
Fom Teun Street and Bus 04, 013015 019 018 0.9
Butterfly Valley Road 03, 016 — 020 0.15 0.16 0.16
Tung Chau West Street 021 -024 0.13 0.14 0.13
Cheung Sha Wan Road 025 - 032 0.27 0.29 0.30
n Cheung Shun Street 033 -042 0.20 0.20 0.21
Cheung Yee Street 043 — 047 0.20 0.15 0.16
n Cheung Mou Street 048 — 051 0.12 0.18 0.15
| 9 | Lai Chi Kok Road 052 — 065 0.20 0.21 0.21
Yuet Lun Street 066 — 070 0.16 0.18 0.17
l Cheung Sha Wan Road/

11 Cheung Shun Street 071 -074 0.10 0.13 0.12

Playground

Opmgrizﬂzfgfa”t?gfha 075 - 077 0.06 0.14 0.08
Sham Mong Road 078 — 088 0.25 0.24 0.24
Sham Shing Road 089 — 095 0.23 0.23 0.23
Opeg F’fggl";%’g’fs‘*d 096 — 097 0.08 0.08 0.08
KMB Temporary Bus Depot 098 — 0100 0.27 0.26 0.25
Non-building Area SBS1 - SBS8 NA NA 0.22

Similar to the annual condition, the VR at most of the focus areas is generally
similar among the three scenarios under summer condition, except Cheung Mou
Street, open area of Cheung Sha Wan Police Station, Cheung Yee Street, KMB
Temporary Bus Depot and Cheung Sha Wan Road/ Cheung Shun Street
Playground.

e The wind performance at Cheung Mou Street and open area of Cheung Sha
Wan Police Station are better under Scenarios A and B. Among all the
scenarios, Scenario A achieves the best wind performance at these focus
areas.

e For the Cheung Mou Street, under Scenario B, the 15m NBA design
facilitates the wind penetrate from Lai Chi Kok Road to Cheung Shun Street
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Planning Department Term Consultancies for Air Ventilation Assessment Services for Potential
Commercial Site at Cheung Shun Street near Lai Chi Kok Road, Cheung Sha Wan
Executive Summary of Final Report

while under Scenario A, the separation between Scenario A building and
Police Station is reduced and the wind cannot pass the Site.

e For the open area of Cheung Sha Wan Police Station, the tower setback of
Scenario A allows more SW quarterly wind penetrate the Site to the open
area of Cheung Sha Wan Police Station.

e The wind environment at Cheung Yee Street is better under Baseline
Scenario, as the wind from SW can flow over the low-rise building tower
(~40mPD) and reach to Cheung Yee Street.

e The KMB Temporary Bus Depot has a slightly lower VR under Scenarios
A and B. This is due to the downwash wind induced by the taller building
of Scenarios A and B disturbs the air stream from Lai Chi Kok Road leading
to less wind reach to that area.

e Cheung Sha Wan Road/ Cheung Shun Street Playground has a higher VR
results under Scenarios A and B. This is due to the downwashed wind under
SW quarter allow more wind flow along Cheung Shun Street with a portion
of wind would divert to the Playground.

e Under Scenario B, the 156m NBA within Site has a VR of 0.22 higher than
the SVR and LVR, which indicates the 15m NBA is effective.

Recommendation

Under Scenario B, the provision of 15m NBA and 4m setback create larger wind
entrance thus further enhance wind penetration using 15m NBA towards Cheung
Shun Street, Open Space of Cheung Sha Wan Police Station and Cheung Sha Wan
Road/ Cheung Shun Street Playground.

The development would also consider to further chamfer the southern portion
building edge and create a larger separation between the building block and adjacent
Cheung Sha Wan Police Station in order to facilitate the summer wind penetration.

If the future development cannot fulfil the 15m NBA and 4m setback requirement,
a quantitative analysis should be carried out to demonstrate that no adverse
ventilation impact would be imposed to the surrounding wind environment.
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