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1.1 SITE INFORMATION

Address 20-22 Kintail Rd, Applecrosss 6153
Developer Norup + Wilson

Architect Hillam Architects

Local Gov. Area City of Melville

Site Area 2,022m2 (1,011 + 1,011m?)

Zoning Centre; Refer Local Planning Scheme No. 6
Precinct Q1 - Kintail Quarter

R-Coding R-ACO

Plot Ratio 5.52

Boundary Setbacks Podium; 3.5m front, Nil sides & rear.

Tower; 8.2m front,
5.0m west boundary
5.15m east boundary

5.6m rear
Building Height Proposed: 16 Storeys
Allowed: 10 Storeys + bonus.
Finished Floor Levels Various; Refer to architectural drawings

Access & Service Kintail Rd




1.2 THE ARCHITECT

Our ethos is simple; to design and create stylish and imaginative buildings. Ones in which form and
function work together in perfect partnership.

Our story begins in 1993 when David Hillam, Hillam Architects’ owner and Principal, opened his doors to
clients who were looking for a residential Architect who could offer distinctive, high-quality design. David
founded this firm on the belief that the quality of our built-environment, whether in the work-place, at
home, or in the public spaces between, directly influences the quality of lives.

David's passion for understanding how people use and live in buildings, as well as his exceptional eye for
design and obsession with detail, established Hillam Architects as one of Perth's leading design firms.
Awards followed, and the business grew.

Having built an enviable portfolio over the past 20 years, Hillam Architects sees opportunity for
extraordinary design at every scale, from multi-residential, mixed-use and commercial developments
through to bespoke, high-end single residential dwellings. We aim to produce spaces that inspire,
elevate and exceed the lifestyle expectations of the people who interact with them.

Directly responsive to the needs of the client, the parameters of the site and climate, our projects
reinforce the role of architecture in creating a sustainable future.

Experience gained through working for and with developers, has ensured we've adopted a pragmatic,
hands-on approach to our commercial projects. We welcome the challenge of combining the business
needs of stakeholders and developers with our passion for producing buildings that are innovative,
exciting and enduring.

Our continued practice in this area, coupled with our excellent relationships with local authorities,
consultants and contractors, allows us to push the boundaries and ensure projects are delivered on-time
and on budget, without compromising on quality or aesthetics.




1.3 PROJECT OVERVIEW

This application seeks approval for a mixed-use development comprising of 97 residential apartments,

1 café and parking configured over a 16 story building. The proposed design provides a good mix of
apartment types with a primary focus on providing a diverse range of housing.

Careful attention has been given to satisfy with the Bonus Provisions Requirement outlined in the
Canning Bridge Activity Centre Plan in order to achieve additional building height.

In summary the proposed design consists of:

97 Residential apartments

175sgm of café area on ground floor

Public secured bicycle parking and end of trip facilities on ground floor

A community function room is located on ground floor

An open public piazza on ground floor provides amenity for general public
Carparking from basement to level 2.

Residential communal amenities include Lounge, Kitchen/Dining, Swimming Pool, BBQ
area and garden space on level 15.
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2.1 LOCALITY
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Applecross Foreshore
Raffles Hotel Perth
IGA

Canning Bridge
Canning Bridge Stn
Kwinana Fwy
Applecross P School
Rowing Club

S. Perth Yacht Club
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2.2 SITE CONTEXT & EXISTING CONDITIONS

ST

VIEW FROM CORNER



2.3 SITE LAYOUT & ORIENTATION

The proposed development has been designed with respect to the view
corridors of neighbouring buildings and future developments. The proposal
also maximises the view opportunities towards the CBD and Swan River.
The organic balconies and the right angled glazing facade which is separated
by planting recesses creates a strong contrast ensuring the development
maintains an prestige outlook in virtually all directions.

Solar Path

Maximising the northern sun aspect is achieved through the majority of
apartments facing north, east and west with corner balconies. In addition,
the amenity level on the roof with the pool facing north increase communal
living taking advantages of the sun.

City Views

Coast Views
 lias

CURRENT CONDITIONS
O PRIVATE RESIDENTIAL
O MULTI - RESIDENTIAL

TOWN HOUSES & GROUP HOUSING

Wind Direction
O COMMERCIAL
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3.1 DESIGN CONCEPT SUMMARY

TThe concept for the proposal takes its cue from the rich local context. The design offers a transparent
glazed tower contrasting with the solid podium with street scales building finishes.

The tower design breaks the massing using deep planter recesses on each elevation. The organic form
of the balconies on one end contrast with the solid glazing on the other end further reduces the visual
scale of the tower. A hint of slight purple colour glazing on the tower signifies the blossom of Jacaranda
on the local streets in the spring season.

The podium has apartment fronting the street activates the street. Some screening elements are
introduced on the podium facade providing some degree of privacy to the apartments and yet permitting
street surveillance to occur.

A large landscaped open piazza is located on the ground floor outside the café allowing wider
community to gather and interact with local residences. The piazza is weather protected by a highly
artistic canopy which will be designed in collaboration with a local artist.

Raw concrete and renders are predominately used on the ground floor. The simplicity and honesty of
these materials blends well in the local context.

IMAGE 3.1.1:VIEW EAST WEST ALONG KINTAIL ROAD




4m Setback

e

THE SUBJECT SITE IS LOCATED ON KINTAIL ROAD, MASSING AS PER DESIGN GUIDELINES.
ADJACENTTOTHE INTERSECTIONWITH FIRST
AVENUE
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PROPOSED BUILDING ENVELOPE ASSUMING BUILDING MASS IS VERTICALY DIVIDED ON BOTH SIDE ELEVATIONS
BONUS HEIGHT REQUIREMENTS ARE SATISFIED
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E ANGLED SHEAR GLAZED CORNERS RUN UP ALONGTWO F THE GLAZED CORNERS ARE COMPLIMENTED BY SWEEPING

FACADES, RESPONDING TO THE VIEW CORRIDOR FROM
FIRST AVENUE.

BALCONIES WHICH CURVE AROUND THE BUILDING
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G PODIUM FORM IS SCULPTEDTO COMPLIMENT THE ABOVETOWER H GREEN SPACES AND PLANTING ON EACH FACADE & ON
PODIUM
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3.3 DESIGN EXEMPLARS
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3.4 MATERIAL PALETTE
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COMPOSITE ALUMINIUM CLADDING

VERTICAL SCREENING
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3.5 STREETSCAPE & ACTIVATION

The open piazza on the ground floor has been designed to activate the footpath encouraging both

residents, office workers and the public to interact in a pedestrian friendly environment. Built-in seating,

landscaping and public art is used to enliven the public piazza whist creating a comfortable space in
which to sit. The entrances to both the café and residential lobby are set back to allow pedestrians to
walk through the landscaped piazza.

The podium has apartments fronting the street further activate the street contributing to an improved
and lively urban environment.

HAND SKETCH OF PROPOSED GROUND LEVEL COURTYARD VIEW FROM KINTAIL ROAD

Ll
I

I}
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3.6 LANDSCAPE CONCEPT

The design incorporated a large extend of landscape throughout the building. The built-in seating, hard
and soft landscaping and public artwork on the ground floor piazza, the vertical planter recesses on all 4
elevations of the tower, the heavily landscaped podium roof plays a vital role to mitigate the urban heat
island effect through appropriate mature planting selection.

The design and incorporation of any irrigation and rainwater management will be in line with the Water
Corporations Water Wise Development criteria.
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|. GROUND PIAZZA

The ground piazza focus on creating a user friendly and comfortable space for the public to hang around.
The built-in seating, landscaping, planters, public art and the canopy are used to enliven the public realm.

LEGEND

PARKLET LOCATION

HIGH QUALITY PAVING

PLANTING ZONE

EXISTING FOOTPATH

EXISTING TURF TO VERGE

EXISTING STREET TREE TO BE PROTECTED

D O W N

0 AREA - 175 sqm O s
FUNCTION \ : TR

COMMS.

WASTE COLLECTION TRUCK

N TR LR T
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Il. COMMUNAL OPEN SPACE & AMENITY

The proposal focus on creating highly attractive and functional outdoor spaces. Facilities include a
sundeck, shaded deck, pool, alfresco dining area, alfresco lounge area and BBQ. Adjacent to the pool is

the indoor lounge and dining space for the exclusive use of residences.

LEGEND

@ gk e

POOL

ALFRESCO DINING ZONE WITH BBQ’S
PLANTING ZONE

COMPOSITE TIMBER DECKING ZONE

SEMI MATURE TREE WITH BENCH SEATING
POOL TROUGH

Hielljm -

: . "-‘;____i_:'
i|f H_ﬂ HIW DINING ram
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3.7 PUBLIC ART

In accordance to the Canning Bridge Activity Centre Plan, we support the vision for the inclusion of public art for the development.

In previous apartment projects including The Foundry Apartments, Subiaco and Verde Apartments, East Perth we have successfully
worked with nationally acclaimed local artist Stuart Green who has created excellent artworks integrated into the publicly visible
elements of these projects.

Collaboration with artists Rick Vermey at The Collective Apartments, Rivervale and John Terry at Fusion Apartments, Burswood have
created unigque responses that are reflective of each site.

In keeping with this approach we will work with an artist whose work fits with the design philosophy and who has demonstrated
an appropriate understanding for the facade and the canopy treatments.

It is currently envisaged that public artwork will be incorporated in the treatment of the canopy awning as well as the street
furniture and paving design on the ground floor piazza.

Detailed public art proposals will be provided prior to submission for building permit.
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3.7 PUBLIC ART CONTD.
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4.1YIELD AND PLOT RATIO

The Canning Bridge Activity Centre Plan does not have a plot ratio limit. The development scale is
controlled by setback and height. Height bonus is permitted provided that the Bonus Provisions criteria
are met.

The proposed development meets the mix requirement as per the Canning Bridge Activity Centre Plan.

Unit Type Quantity Min Size Max Size Mix (%)
1x1 22 54 sgm 54 sqgm 23%
2x2 46 88 sqm 98 sqm 47%
3x2 25 120 sgm 178 sqm 26%
4x3 4 207 sgm 245 sgm 4%

Total 97 100%




4.1YIELD AND PLOT RATIO CONTD.

PLOT RATIO TABLE

Commercial -| Residential - | Residential - | 1x1 bed | 2x2 bed 3x2 bed 4x3 bed Total
Plot ratio strata area | plot ratio area
area
Ground Floor 175
Mezz
Level 1 213 228 0 1 1 0 2
Level 2 213 228 0 1 1 0 2
Level 3 736 779 2 4 2 0 8
Level 4 736 779 2 4 2 0 8
Level 5 736 779 2 4 2 0 8
Level 6 736 779 2 4 2 0 8
Level 7 736 779 2 4 2 0 8
Level 8 736 779 2 4 2 0 8
Level 9 736 779 2 4 2 0 8
Level 10 736 779 2 4 2 0 8
Level 11 736 779 2 4 2 0 8
Level 12 736 779 2 4 2 0 8
Level 13 736 779 2 4 2 0 8
Level 14 664 691 0 0 1 2 3
Level 15 410 425 0 0 0 2 2
TOTAL 175 9596 10141 22 46 25 4 97
TOTAL PERCENTAGE
(%) 23% 47% 26% 4% 100%
Plot Ratio Area 10316
PLOT RATIO 5.10
SITE AREA 2024




4.2 SETBACKS

In response to the Canning Bridge Activity Centre Plan, the proposal setback further than the minimum
setback requirement to all boundaries in order to reduce the massing of the development.

The podium has zero setback to the side and rear boundary which complies with the design guideline.
The podium street elevation is setback 2.9m from the boundary to accommodate for future road
widening.

The design guideline request for 4m setback to the side and rear boundary and 8m to the street
boundary. The residential tower provides more setback than the requirement.

° bm setback to the west boundary

° 5.15m setback to the east boundary

° 5.6m setback to the north boundary

° 8.2m setback to the south boundary (Street boundary)

As per the Canning Bridge Activity Centre Plan, open sided balconies which are not within the structure
of the building facade and do not add to the overall bulk of the building are allowed to extend into

the setback. To the south boundaries, the design proposes architecturally decorated open balconies
projecting 0.86m into the setback.

BOUNDARY NIL SETBACK

BOUNDARY

NIL SETBACK
NIL SETBACK
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4.3 HEIGHT

The Canning Bridge Activity Centre Plan permits a height limit of 10 storey for the development.
Notwithstanding that for properties within the M10 zone consideration of greater height than permitted
may be approved where the relevant Desired Outcomes of all Elements are met or exceeded and where
exemplary design is proposed in the opinion of the Design Advisory Group and where the development
includes the provision of a significant benefit to the community.

The development is seeking a variation of additional 6 storey height variation. Please refer to the detailed
description in Section 6 Bonus Provisions demonstrating the development propose significant benefit to
the community.
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4.4 OVERSHADOWING

Due to the unique orientation and positioning of the site, the overshadowing

PROPOSED SCHEME (SUMMER)

at 12pm on the 21st of June does not impact any adjoining properties.

The overshadowing is in line with the design concept depicted in the Canning

Bridge Activity Centre Plan. i \ | | x

Ly Ly Ly
= B N N i B =

9AM 12PM 3PM

PROPOSED SCHEME (WINTER)
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4.5 TRAFFIC AND PARKING

The proposal provides a total of 144 car bays for 97 apartments and a café.

It complies with the parking criteria as stated in the Canning Bridge Activity
Centre Plan. Please refer to the Traffic Impact Statement from Traffic Engineer
Shawmac in the Appendix for a detailed assessment of the traffic and parking
impact.

4.6 ACOUSTIC

The proposal does not propose any acoustic issue to the neighbour properties. Please refer to the
Acoustic Statement prepared by Acoustic engineer Cundall in the Appendix for a detail analysis on
acoustic.

4.7 WIND

The proposal does not propose wind issue to the neighbour properties. Please refer to the Wind Impact
Statement prepared by Wind consultant Cundall in the Appendix for further detail.

4.8 WASTE MANAGEMENT

Waste generated from the development will be handled fully within the development. Please refer to
the Waste Management Plan prepared by Waste Consultant Talis in the Appendix for a detail waste
management strategy proposed for the development.

MIXED USE DEVELOPMENT /20-22 KINTAIL RD // APPLECROSS
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S i | [SHALLOW
T | APARTMENTS
The development will meet 5 Star Green Star design rating under the Green Building Council of ] o i W H SlélﬁJTEIEXT'I;gﬁROSS
Australia. Please refer to the Green Star Strategy Statement prepared by ESD consultant Cundall in the IS 7 \) S \;’
Appendix for a detail description of the development ESD strategy meeting 5 Green Star rating. i |
DIAGRAM 5.3.1 CROSS VENTILATIONTYPICAL L1-L2
5.2 PASSIVE SOLAR BAEE I RID o RN e |
Good solar orientation and appropriate opening sizes and locations have been considered in determining ] Ej ‘ i
i L 4 13
the apartment layout with an emphasis given to the northern orientation, where the deep set external e _g il
. . : L : . . . Valli: : !
facing balconies provide significant shading to glazing to living areas in apartments. I/ Ll B @ g
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The draft WAPC Apartment Design Guide propose at least 60% of the dwellings are to provide effective e U s g } J\ !
natural cross ventilation. The diagrams below indicate with of the apartments achieve this. A total of 63 “N }zﬁzz E % 1 ] SUEEEE | | ;ﬂ i
| 7 & | |
out of 97 apartments, which equates to 63% provide cross ventilation. = SpIASSS : Y \, |
- [z e g 1| 220 i
In recognition of outdoor lifestyle opportunities afforded by the Perth climate, apartments are provided DIAGRAM 5.3.2 CROSS VENTILATIONTYPICAL L3-L13
with generous private outdoor balconies with dimensions exceeding minimum requirements set out in :
the design guidelines. —d N 3x25BED
| e N )
The balconies that face the street encourage passive surveillance as well as express the sophistication of 1 o E ESE
the facade by their integration into the building envelope. Each residential unit in the development has a i ‘
balcony depth of at least 3m and some units have up to 9.5m. This allows many units to have both dining SSSSsnananESSt ﬁ:ﬁ

and lounge areas on balconies, encouraging outdoor living and passive surveillance of the area. Bedrooms

are supplied with operable windows and the interior living spaces open out to the balconies.

As a fundamental requirement all habitable rooms are provided with direct access to fresh air. The overall

1 =1
Di:r\_._
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design maximizes the building perimeter, providing many corner apartments with cross ventilation. R @T\l\
- = =
Mechanical ventilation will be incorporated into the bathroom spaces that do not have an external facing @E OHE E\
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wall. A large south facing window will provide internal circulation corridors on upper levels with great LA - \\
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views and natural ventilation. ’/ ﬁ { it
= \
I 9 ] &
The proposed development also has extensive glazing to the lift lobbies throughout the commercial and (,—/ >~‘§\A\
residential levels. This enables natural ventilation and lighting to the communal corridors whilst providing 3 o oz

spectacular views to the south. DIAGRAM 5.3.3 CROSS VENTILATIONTYPICAL L14-L15



5.4 SAFETY & SECURITY

Safety and security principles adopted by the proposed development include but are not limited to:
e Providing a sense of place that is responsive to CPTED (Crime Prevention Through
Environmental Design) principles

e Access control systems providing secure access to apartments and parking areas.

e Clear signage of pathways, entrances and exits differentiating public and private spaces.

e Building form to visually link to and create interaction with adjacent public areas allowing for casual
surveillance

¢ Integrated specialist lighting design providing well illuminated spaces that create ambience while
eliminating uncontrolled shadow areas.

¢ \Vandal proof and passive security measures. Robust materials to prevent vandalism and graffiti.

e Areas designated for passive recreational uses to incorporate safe and accessible activities for all age

groups.
e Universal accessible design.
e Security gates to car parking area

It is proposed that the streetscape at ground level will be open and highly activated. Articulated
commercial tenancy will provide opportunities for casual surveillance to the street.

On the upper floors, habitable rooms and balconies address all sides of the development providing a

continuous passive surveillance of the area.

5.5 BUILDING SERVICES

All services are positioned to ensure they provide no adverse visual impact on the overall aesthetic of
the development and streetscape.

AIR CONDITIONING

Residential airconditioning units have been located on the roof level, set back from line of site
and surrounded by screening elements to ensure they are unobtrusive from adjacent residential
developments and the public view.

The remaining commercial condenser units are located on the ground floor, screened by the building and
accessible from the car park.

STORES

All dwellings are provided with lockable storage rooms at or in excess of the minimum 4m?2
requirement.

LETTERBOXES

Letter boxes are conveniently provided at the residential lobby entrance off Kintail Road.



6.1 ELEMENT 21

For properties within the M10 zone consideration of greater height than permitted in Element 3 may be approved where the relevant Desired Outcomes of all Elements are met or exceeded. The table below demonstrate that the design meets and exceed all
the Element 21 items.

ELEMENT | REQUIREMENT JUSTIFICATION OUTCOME
21.1 Exemplary design is proposed in the opinion of the Design Advisory Group The comments from DAG is positing and supporting. We believe that the proposed design satisfy this requirement. Complies
21.2 For development in the M15 Zone, the site shall have a minimum area of 2,600 m2 Not Applicable, The development is located in the M10 zone. Not Applicable
21.3 For development in the M10 Zone, the site shall have a minimum area of 2,000 m2 The development site area is 2022sqm. Complies
21.4.1 The proposed development has been designed with regard for solar access for The proposed design increased setback to all 4 boundaries reducing the overall bulk and scale of the development. The increase Complies
adjacent properties taking into account outdoor living areas, major openings to setback allows better solar access for adjacent properties. The additional height have negligible impact to the neighbour properties’
habitable rooms, solar collectors and balconies amenity.
21.4.2 The proposed development meets or 5 Star Green Star design rating under the Green | The design incorporates a number of green star initiatives. The design will achieve 5 Star Green Star rating. Refer to the 5 green star Complies
Building Council of Australia in Quarter 1. As evidence in support of compliance with letter prepared by Cundall for green star strategies.

the required rating, applicants shall submit as part of their development application
either a Green Star Design Review Certificate or a qualified consultant’s report
supporting the developments achievement of the required level of performance.
Under either approach any development approval granted will be conditional upon
submission of a Green Star certificate, prior to commencement of the development,
which confirms achievement of the required rating.

21.4.3 A traffic statement is submitted showing that the additional floor space allowed will The level 10 to 15 of the proposed development includes 37 residential units and accounts for approximately 1/3 of the Complies
not unduly impact on the surrounding centre. development. Since traffic impact of the whole development is considered low, the additional 6 floors from level 10 to level 15 are
unlikely to unduly impact on the activity centre. Refer to Traffic Impact Statement for detail.
21.4.4 The proposed development includes the provision of infrastructure which supports The design incorporates Greenstar design which invariably reduces the demand on the local infrastructure. Furthermore to the
area wide resource efficiency, such as plant and equipment required to reduce the items noted in the ESD report we also confirm the following:

demand for either building or area wide service infrastructure.
a) Centralised Hot Water Plant

The proposed hot water plant system for the development is commonly known as a centralised bulk hot water system using electric

heat pump technology.

Generally, a multi-residential development of this size would typically utilised single 3 phase electric instantaneous hot water
systems in each apartment. The instantaneous hot water systems consist of a 3 phase hot water heating element in a small storage
tank providing hot water on demand and as such use large power loads to heat the water required. This is particularly true during
peak load times between 7.00-9.00AM and 5.00- 7.00PM (Peak power load times generally).

A bulk hot water plant using electric heat pumps technology for its heat source by contrast consists of multiple refrigerator type
condensing units connected to bulk hot water storage tanks that in turn are used to circulate hot water throughout the building from
a main plant room usually located on the roof of the building. As the heat pump technology uses a continuous yet low power
demand the peak loading is also low when comparing to high demand of instantaneous units. The low power demand over a longer
period transfers the stored energy into the hot water storage tanks for ready use by building occupants.

The main benefits of using an electric heat pump and bulk hot water plant system is that it’s a very high energy efficiency system
with reduced up front purchase costs and of course a much lower demand on the power grid during peak hot water demand periods.
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b) Shared Condensers to A/C Units
The proposed air conditioning system for development is classified as a centralised Variable Refrigerant Flow (VRF) system.

Generally, a multi-residential development of this size would typically utilised single reverse cycle split air conditioning systems.
These systems consist of a single indoor fan coil unit (FCU) being connected to a single external condensing unit (CU). The condensing
unit located either on the associated apartment’s balcony, on a dedicated floor by floor plantroom, or on the development roof. The
typical COP for this type of system is 3.0.

A VRF systems consists of multiple indoor FCU being connected to a single larger external condensing unit. In this type of system the
condensing unit is either located in a dedicated floor by floor plantroom or on the development roof. Given the VRF system is serving
multiple individual holdings, it is required to be able to provide simultaneous heating and cooling. This results in the use of a Heat
Recovery VRF system.

A heat recovery VRF system allows the indoor units to independently operate in either heating or cooling. This arrangement allows
greater energy efficiency within the system, as the mixed usage allows for the compressor within the condenser to do less work.
Another benefit of using a heat recovery VRF system is that the overall capacity of the system is typically much lower than individual
split systems would be. This is due to load diversity being able to be applied when sizing the system. With a single split scenario, each
unit must be sized for the peak loading requirements of that particular apartment, whereas a VRF system can be sized for the peak
loading requirement over a whole floor which will typically be much lower. This is primarily due to that not all units will peak at the
same time, ie the east and west apartments will have significantly different peak times. This allows that condenser unit to be reduced
in size, which in turn reduces materials required and the total refrigerant capacity of the systems. Another outcome of using a
centralised system is that the condenser will typically operate in part load more often, resulting in better operating efficiencies

The main benefits of using a VRF system is high energy efficiency (COP of 3.1+), reduced materials through pipework runs, cable runs
and condenser construction materials, reduced total refrigerant capacities and reduce plant footprint.

c) Shared bicycles and Public Toilets
The building provide 28 secured bicycle parking facilities and 3 toilet facilities that are a shared resource for the occupants of the
building and for the general public.

d) Solar Power Panels
The building incorporate solar panels on the roof to provide renewable power to communal facilities.

Complies

21.45

In addition to the requirements of Element 10, proposed development within the
Kintail quarter demonstrates a mitigation of urban heat island effects through the
provision and maintenance of landscaping which includes the planting of mature
shade trees.

The design incorporates significant amount planting throughout the entire building. Mature trees are proposed on top of the podium
and the top floor amenity area. Further A number of vertical planters are proposed on all 4 elevations to mitigate the urban heat
island effects. Please refer to the landscape plan in the appendix for further detail.

Complies




6.2 ELEMENT 22

For properties within the M10 zone consideration of greater height than permitted in Element 3 may be approved where the relevant Desired Outcomes of all Elements are met or exceeded. The table below demonstrates that the design meets and exceeds

at least 5 of the requirement of Element 22.

ELEMENT

REQUIREMENT

JUSTIFICATION

OUTCOME

2211

Design comprising high quality active street frontages, furniture and landscaping
which contribute to the character of the centre and are kept and maintained by
agreement with the owners and/or strata company of the building in perpetuity.

The entire building is highly articulated to enhance the quality of street frontage.

The podium is highly activated by apartments enhancing street surveillance.

The canopy which will be in design collaboration with a local artist will further activate the street.

A café is proposed at ground floor to introduce activity at street level.

Built-in street furniture, hard and soft landscaping and public artwork on the ground floor piazza has been designed to
activate the footpath and street frontage encouraging both residents, office workers and the public to interact in a
pedestrian friendly and weather proof environment.

Complies

22.1.2

Provision of landscaped spaces and/or other facilities accessible to the public such as
rooftop and/or podium level gardens and/or incidental recreation spaces and/or
equipment and entertainment facilities such as rooftop cinema.

The ground floor café shopfront is further pushed back to maximise landscaped spaces at the front of the building for
general public.

The ground floor piazza will be decorated by highly articulated street furniture and other hard and soft landscaping.
Pet friendly facilities are proposed in the development. A dog poach area is proposed on ground floor allowing general
public to enjoy a cup of coffee with their pet in the public piazza area.

Complies

22.1.3

Provision of public facilities such as toilets, showers and sheltered bike storage.

3 public toilets and 1 shower facilities are provided at ground floor for public use.

28 secured bicycle bays and lockers are provided at ground floor for public use.

General public can park their bicycle in the facilities and then walk to the train station.

Provision of 10 community bicycles that can be hired and can be returned at this location, or even at The Precinct, and other
potential locations which can be discussed with the City of Melville.

Complies

22.1.7

Provision of community, communal and/or commercial meeting facilities.

The landscaped public piazza on the ground floor which is accessible to the public 24 hours 7 days a week provide a great
place of local residences and general public to meet and socialise anytime of the year.

The landscaped public piazza is weather protected by the canopy. The furniture in this area including table and chairs will be
fixed furniture.

Public Wi-Fi access and drinking water fountains are proposed at street level for general public use, including a suitable area
for dogs in a safe space

The café design has an adjoining meeting room, which can be utilised free of charge and can be booked by local clubs,
charity organisations etc. When not utilised the café will utilise the space, and therefore maintain it, pay all costs associated
with the space. It is a free facility for the community to hire.

Complies

22.1.10

Where the development is located adjacent to Canning Highway and where road
widening is required; the applicant proposes to cede land free of charge to the State
of Western Australia for the purposes of road widening. In such a case, the area
ceded will be included in the total area calculations for the purpose of Clause 2.2 and
2.3 and/or Clause 21.2 and 21.3.

There is a 2.9m road widening requirement on this side of Kintail Road and this land will be ceded free of charge for the
purpose of the road widening.

Complies
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02. GROUND FLOOR_LANDSCAPE PLAN
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03. GROUND FLOOR_PARKLET + MATERIAL PALETTE

WHAT IS A PARKLET? MATERIAL SELECTIONS

A parklet is a sidewalk extension that provides more space and amenities for people using the street. Parklets are intended for people. Parklets offer

a place to stop, to sit, and to rest while taking in the activities of the street. Parklets are designed to provide a public place for passersby to relax
and enjoy the atmosphere of the city around them, in places where either current urban parks are lacking or where the existing sidewalk width is not
large enough to

accommodate vibrant street life activities.

R < g

DESIGN INTENT FOR KINTAIL ROAD
The design of the parklet is intended to be multi-funtional and offer a distinct street presence to Kintail Road. Additionally, the parklet will have a
strong connection to the proposed cafe, and provide additional seating opportunities for passersby.

Imported Granite Paving Imported Granite Paving
Type O1 Type 02

In addition to the above, the parklet will be designed to be a beautifully crafted piece of furniture and act as a strong way finding element leading
from the street into the building.

Timber Battens to Parklet Black Steel Edging

Material selections have been chosen for their ability to en-
hance the building materiality.

Materials, generally, have been selected for their prolonged
life cycles, and ease of maintenance.

Indicative Concept Parklet Design

SEE ESIGN



04. GROUND FLOOR_DESIGN INSPIRATION
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05. GROUND FLOOR_PLANTING PALETTE

PLANT SELECTIONS

A8

# ™ HE a3l 4
Ficus pumila Sansevieria trifasciata

Philodendron Little Phil Spathiphyllum Petite Philodendron ‘Xanadu’ Ajuga reptans
Plants have been selected for their ability to thrive in a heavily shaded urban environment.
Given the majority of the allocated planting zones are under permanent shading structures,

specialised UV lighting will be considered where appropriate to ensure that all planting zones
have the ability to thrive.

SEE

ESIGN



06. PODIUM LEVEL_LANDSCAPE PLAN
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o7. PODIUM LEVEL_MATERIAL PALETTE

SURFACE FINISHES

Rectangular Charcoal Tiles

WALL FINISHES

Rendered Masonary Walls Charcoal Timber Cladding Timber Battens

Material selections have been chosen for their ability to enhance
the building materiality.

Materials, generally, have been selected for their prolonged life
cycles, and ease of maintenance.
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08. PODIUM LEVEL_PLANTING PALETTE
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“Prostratus”
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09. LEVELS 4 TO 13_TYPICAL LANDSCAPE PLAN
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10. LEVEL 14_LANDSCAPE PLAN
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11. LEVELS 3 TO 14_PLANTING PALETTE
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12. LEVEL 15_LANDSCAPE PLAN
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13. LEVELS 15_MATERIAL PALETTE

SURFACE FINISHES

Rectangular Charcoal Tiles Composite Timber Decking

WALL FINISHES

Rendered Masonary Walls Stone Cladding to Walls Timber Battens
Material selections have been chosen for their ability to enhance
the building materiality.

Materials, generally, have been selected for their prolonged life
cycles, and ease of maintenance.
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14. LEVEL 15_PLANTING PALETTE
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Dichondra Silver Falls Rosmarinus officinalis Acacia cognata ‘Cousin It’ 5 Eremophila Kalbarri Carpet Festuca glauca Senecio mandraliscae

“Prostratus”
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Contact: Joel Barker
joel@seedesignstudio.com.au
www.seedesignstudio.com.au

M. 0466 266 305

SEE

17

ESIGN



HILLAM
ARCHITECTS

APPENDIX E



—

SHAWMAC

|
|
!

Transport Impact Asse -ums

Project: 20 — 22 Kintail Road Development
Proposed Apartment Development

Client: Norup + Wilson

Author: Keli Li / Rian Mcllduff

Date: 15t September 2017

Document # 1708006-002

CONSULTING CIVIL AND TRAFFIC ENGINEERS

1 ST. FLOOR, 908 ALBANY HIGHWAY, EAST VICTORIA PARK WA 6101.
PHONE|+61 8 9355 1300

FACSIMILE]| +61 8 9355 1922

EMAIL| admin@ shawmac.com.au

1|Page



SHAWMAC

Document Status
Version ‘ Document Status Prepared By Reviewed By Approved By
1 Draft K Li / R Mcllduff L Dawson L Dawson 13/09/17
2 Final K Li / R Mcllduff L Dawson 15/09/17
Disclaimer

Although all care has been taken in the preparation of this document, Shawmac Pty Ltd and all parties associated with the preparation of
this document disclaim any responsibility for any errors or omissions. Shawmac Pty Ltd reserves the right to amend or change this
document at any time. This document does not constitute an invitation, agreement or contract (or any part thereof) of any kind whatsoever.
Liability is expressly disclaimed by Shawmac Pty Ltd for any loss or damage which may be sustained by any person acting on this document

© Shawmac Pty. Ltd. 2016 ABN 51 828 614 001

File Reference:  Y:\Jobs Active 2017\T&T - Traffic and Parking\Norup+Wilson_Kintail Road_TIA_1708006\Report\20-22_Kintail Road_TIA_V2.docx




SHAWMAC

Contents
1. SUMIMAIY ... 1
2. INETOTUCTION ...t 2
2 = = Ut (o (0T o TSP 2
2.2, SHE LOCALON ...t 2
2.3, Reference INFOMMALION ........ocvviiiiiiii 3
3. SIEE PIOPOSAL. ... vttt bbbttt 4
3.1, REQIONAI CONEXE ...uviieiictiieriiiieee ettt et bbbt bbb e bbb bbb s st ettt n s s e s 4
3.2, LANG USE..c s 4
3.3. S ACCESS ...ttt 5
BUA,  PAIKING. ...ttt 5
3.5, Planning FramMEBWOTK ..........cuiiiiiiiciriieies bbb 5
3.6.  Major Attractors and Generators Of TIAMfIC...........ccorrerriiriee 6
4. EXIStING SHUBLION. .....coiviiiiiiii et r s 7
4.1, EXISHNG ROGUS .....cuiviieiiiiiicictetcs sttt bbbttt bbbt b s 7
4.2, Road Hierarchy VS ACUAI FIOWS ........ccciiiieiiiiiccce sttt nns 9
4.3.  Changes to the SUrrounding NEIWOIK ..........cccvuiicieiiei e aes 10
4.4, EXiSting Traffic GENEIAtON......cccviiiierceees sttt bbbt b b 11
5. TrANSPOIT ASSESSIMENE ....viveviieriiteieieieie ettt e et et se e e s 12
0.1, ASSESSIMENT YEAIS ....cocverrriieeer et 12
5.2, TiMe Periods fOr ASSESSMENT.........ueuriuiieirireiriireisi ettt 12
5.3, Development GENETALION .........ccriiiiririiriireire ettt 12
o S 1111111 TP 13
5.5, IMPACE ON INTEISECHONS .....cevuveiieiciiieie et bbb 15
6. Pedestrian and CyCle NEIWOTKS ..........coviiriiiieiceeeis s 17
7. PUBINC TrANSPOI ...ttt 18




SHAWMAC

8. PAIKING ...ttt ettt bbb b bbbttt as 20
T = U4 (110 o (0177510 o RPN 20
8.2, PATKING LAYOUL......ovieceeicicieiis ettt bbb bbb st ettt s s e 21

9. SIEE ACCESS ...ttt 22
0.1, DEVEIOPMENT ACCESSES ...vvivrririrereretetitsissssesesetets st s s eses e bbb s s sttt b b s s s et be bbb s s sttt bnans 22
0.2, RAIMIP ACCESS ...ttt et e bbb bbb R et s s bbb bRt e et et b pn et 23
0.3, SEIVICE VENICIES ... 23
9.4, Access Vehicle SIght DISTANCE..........criiririiriieisiesee s 23
9.5.  Access Pedestrian Sight DISTANCE .........ccccviiiriiriieiieese e 24

10.  Site SPECIfIC OF SAMBLY ISSUBS.......vviriiiiiiiiiirieir s 25

L1 CONCIUSION .t bbbt 26

Appendix A - Site Layout OVer Parking LEVEIS ..o 27

APPENIX B - SIDRA RESUIES........oeviiieiiiiiiiess s 32

Appendix C - SWept Path DIAGIAMS ..ot 40

Tables

Table 1 - Road Classification and Indicative Traffic VOIUMES............ccoiiiiniicecseeeee s 9
Table 2 - Target Mode Splits for Canning Bridge Activity Centre Plan Area - Extract from CBACP..................... 10
Table 3 - EXisting Traffic GENEIAtON ........ccoviveieieiee ettt 11
Table 4 - Weekday Daily TP GENEIALION..........cccoceveiiriiiceree et betns 13

Table 5 - Peak HOUT DISIIULION ........cuviiiiiiicisiceisiss s 13

Table 6 - Predicted Daily VOIUME ..o 14

Table 7 - Predicted Peak HOUN VOIUMES ..........oiiiiiiiiiriceissi s 14

Table 8 - SIDRA Output - Canning Highway / Sleat Road INterSeCtion ..........cccovvveeeneiieieieeeesss e 15

Table 9 - SIDRA Output - Canning Highway / Canning Beach Road INtersection.............ccoovoevervnnnnncceeenenes 15

Table 10 - Canning Bridge Activity Plan Parking REQUIrEMENES..........ccccerrrricreees s 20

Table 11 - AS 2890.1 Parking Bay Dimension REQUIFEMENTS ..........coveeerurerrrriereieisiesisese e seeseseeeees 21




SHAWMAC

Table 12 - RAMP REQUIFEMENTS .......cvcveveveiiiieeree ettt s bbb bbb bbb s bbbt benans 23
Figures

FIGUPE 1 - SIE LOCALION ...vuvuiecvcvceeieisi ittt bbb bbb bbb s s enen 2
FIGUIE 2 = ABKIAI VIBW ....v.vvececeeieteieis ittt ettt bbbttt bbb bbb s et et b b bt n st enee 3
FIgUrEe 3 - REGIONAI CONEXL.......cviviiiiiiiiicieteistsisie ettt b bbbttt s e bt n b s s s s pepenen 4
Figure 4 - Zoning - EXLraCt from CBACP ......c.ccviiiicecss ettt bee 5
Figure 5 - Major Atractors and GENETAIONS ..........c.vu it 6
FIGUIE 6 - ROAA HIBTAICNY .......ocviieciiicii bbb 7
Figure 7 - The intersection of Canning Beach Road, Kintail Road and Canning Highway .............c.cccovvivnninninns 9
Figure 8 - Indicative cross section — Canning HIGAWAY ...........ccoreririniieneses s 10
FIgure 9 - TrP DISHIDULION ......coviiciie bbbt 14
Figure 10: Local Pedestrian and CYCle NEWOTKS........cociiiiiiiiceeess e nens 17
Figure 11 - PUblic TranSport NEIWOIK .........cccicieiiiieccess et re bbbttt 19
Figure 12 - AcCesS and EGresS MOVEMENES .........vviiiereiiiiiieereie et se st be bbbt r b bens 22
Figure 13 - Sight DiStance REQUIFEMENLS.........cccuiiririeriiriiieerete et s bbb sb bbb s reses 24
Figure 14 - AS 2890 Requirements for Pedestrian Sight LINES ..........ccoiiiiineieseessesseesse 24




SHAWMAC

1. Summary

Shawmac was commissioned to assess the impacts associated with parking and traffic generation from the
proposed apartment development located at 20 — 22 Kintail Road in Applecross comprising of the following land

uses:

e 1café-160 sqm;
e 97 residential apartments including;
0 22 one-bedroom apartments;
O 46 two-bedroom apartments;
0 25 three-bedroom apartments; and
o]

4 four-bedroom apartments.

The assessment follows the recommended outline contained in the Western Australian Planning Commission’s
(WAPC) Transport Impact Assessment Guidelines for Developments: Volume 4 - Individual Developments
(2016). Potential traffic flow from the site was estimated by applying generation rates recommended by the New
South Wales Roads and Traffic Authority publication “Guide to Traffic Generating Developments” and the Institute
of Transportation Engineers, “Trip Generation”. Traffic was assigned to the adjacent existing road network and

flows used as a basis for assessing traffic impacts associated with the site.

1|Page
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2. Introduction

2.1. Background

Shawmac has been commissioned to prepare a Transport Impact Assessment to assess the potential traffic
impacts and car parking and access issues associated with the proposed mixed-use development to be located
at 20-22 Kintail Road, Applecross, in the City of Melville. This assessment has been prepared in accordance with
the WAPC Transport Impact Assessment Guidelines: Vol 4 — Individual Developments and the City of Melville’s
Planning Scheme No. 6, Car Parking and Access Policy LPP-1.6and the Canning Bridge Activity Centre Plan.

2.2. Site Location

The site is located approximately 700m west of Kwinana Freeway/Canning Bridge interchange and 350m north-
west of the Canning Highway / Sleat Road intersection. The proposed development is to be sited on the northern
side of the Canning Highway opposite the intersection of First Avenue and Kintail Road at 20 — 22 Kintail Road,
Applecross. The proposed site is currently developed as two detached residential dwellings. The general site

location and in Figure 1.
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Figure 1 - Site Location
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The proposed site is currently developed as two detached residential dwellings and the aerial view of the subject

site is indicated in Figure 2.
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Figure 2 - Aerial View

2.3. Reference Information
In undertaking the study, the information listed below was referenced.

e MRWA Functional Hierarchy Criteria;
e Livable Neighbourhoods Guidelines 2009;

o Guide to Traffic Generating Developments Version 2.2, October 2002 — Roads and Traffic Authority,
New South Wales;

e South Perth Station Precinct Trip Rate Policy, November 2016 — Cardno
e Canning Bridge Activity Centre Plan 2016; and

e Department of Transport Local TravelSmart Map - City of Melville (East)
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3. Site Proposal

3.1. Regional

Context

The site is located within the City of Melville to the north of Kintail Road and First Avenue T-junction intersection.

This location is surrounded by residential properties with retail & commercial land use in close proximity. Local

shopping strips are available within 200m of this location and the associated train station, the Canning Bridge

Railway Station, is situated approximately 750m away. Figure 3 shows the site location in a regional context.

3.2. Land Use

The proposed d

e 1café-

evelopment comprises the following.

160 sqm;

e 97 residential apartments including;

(0]

o
o
o

22 one-bedroom apartments;
46 two-bedroom apartments;
24 three-bedroom apartments; and

4 four-bedroom apartments.

An extract of the development site layout is shown in Appendix A.
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3.3. Site Access

There are two existing crossovers serving 20 and 22 Kintail Road, both of which are proposed to be removed.
Access to the proposed carpark will be via a new crossover on Kintail Road, at the south-eastern boundary of the

site. Pedestrian access is via a separate foyer entry from the existing footpath along Kintail Road.

3.4. Parking

The proposed parking supply for the development consists of four levels of car parking. Total car parking on the
site consists of 144 bays, including 105 single bays, 11 long bays and 28 shifting parking platforms. Parking of

hicycle, motorcycle and dedicated storage facilities for each residential apartment are also provided in accordance

with CBACP.

3.5. Planning Framework

The subject lot is within the Kintail Quarter (Q1) of Canning Bridge Activity Centre. According to the Activity Centre
Plan (CBACP), the subject site is zoned “Mixed Use” with up to 10 storeys building height and residential and
employment development are preferred categories of use. The proposed development generally matches to the

preferred land use with the ground floor café only accounts for a small proportion of the development.

"\‘ ~ I
~
N ~ /
' - - — -' \\
i
l ~ -— oy,
j Tweeddale Ry \l
\
I \ s
. s [ Q-——
'l Kintail Rg Site 1 T e 3 “
I Enags b conl “‘ﬁ
I 1 ' ‘ - - ~)
) ’
; ! s
I b r7 /
T ——— F 1 /
\ KishornRd _ _ i ! /
\ €4 1 I
\ \ A 1
\ o > 1
\ < s |
\ % o Legend
% A\ < = = m Canning Bridge Activity Centre  : 1 Residentisl Up to
\ \ 9 bridg Y : |
\ % \ ' & Plan Boundary ; 6-8 Storeys
’ el .
\ ¢ 3 1 Ujs T mmm New Canning River Bridge Residential Up to
Ay & z 4 Storeys
\ S 4 1 - ¥ Mixed Use :
\ -~ o Up To 15 Storeys; Discretionary : Foreshore
@ Height Concessions for : Development,
\ S :
\ = Community Benefits : Including Small
o Scale Community,
\ ot [epep— Mixed Use ; Retail and
\ o0 s=aa YpTo10 Storeys; Discretionary : Hospitalit
\\“ i Height Concessions for i Lapte e
\ ," S —— Community Benefits
-~

Figure 4 - Zoning - Extract from CBACP
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3.6. Major Attractors and Generators of Traffic

The development site is mainly a traffic generator. The main attractors and generators expected to influence traffic

flows are likely to be to and from Perth CBD. Figure 5 shows the main desire lines to and from the site.
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Booragogn @
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L2 Maddington
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Figure 5 - Major Attractors and Generators

Since the CBACP aims to facilitate transit oriented developments (TOD), travelling between the site and location

with good public transport connectivity are likely to shift from car mode to public transport mode and with the

development of the activity centre, residents will use active transport modes to access the facilities and amenities

within the close proximity of the site.
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4. Existing Situation

4.1. Existing Roads

An extract of the Main Roads Road Information Mapping web tool is shown in Figure 6 and shows the road
hierarchy surrounding the site.
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Figure 6 - Road Hierarchy
Kintail Road

Kintail Road is located across the southern boundary of the site and runs a total distance of approximately 1.95km
spanning from Canning Beach Road to Fraser Road. Kintail Road is classified as a Distributor B under the MRWA
Functional Road Hierarchy. Kintail Road is a two-way, single-lane street with approximately 7.9m wide kerb-to-
kerb width. There are two roundabouts on Kintail Road located 120m to the east and west of the propose site.
Street parking is not available in the immediate vicinity of the proposed site. Kintail Road has a posted speed limit
of 50km/hr.

Canning Highway

The proposed development site is to be constructed on the north side of Canning Highway. Canning Highway is
classified as a Primary Distributor under the MRWA Functional Road Hierarchy. In the vicinity of the site, Canning
Highway is a three-lane east-bound and two-lane west-bound major road with extra turning pockets provided at
intersections. Eastbound and westbound carriageway widths are 10m and 6.5m respectively excluding turning

lane and they are separated by a 5m wide raised central median. A significant portion of traffic entering and
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leaving the development site is expected to travel via Canning Highway. Canning Highway has a posted speed
limit of 60km/hr.

First Avenue

The proposed site is located immediately north of a T-Junction formed by First Avenue and Kintail Road. First
Avenue is a two-way, one-lane street spanning approximately 175m. First Avenue is classified as an Access Road
under the MRWA Functional Road Hierarchy. Paid street parking is available along First Avenue.

Forbes Road

Forbes Road connects to Kintail Road via a roundabout located approximately 120m west of the proposed
development site. Forbes Road is a two-way, one-lane street classified as an Access Road under the MRWA
Functional Road Hierarchy. Forbes Road discontinues at Kishorn Road / Sleat Road intersection with Sleat Road
continues south and intersects with Canning Highway via a four-way signalised intersection. Forbes Road

operates at a 50km/hr speed limit. Paid street parking is available along Forbes Road.
Moreau Mews

Moreau Mews connects to Kintail Road via a roundabout located approximately 120m east of the proposed
development site. Moreau Mews is a two-way, one-lane street classified as an Access Road under the MRWA
Functional Road Hierarchy.

Canning Beach Road

Canning Beach Road connects to Kintail Road via a priority controlled intersection and this intersection is located
30m north of the Canning Highway / Canning Beach Road signalised intersection. The layout of these two
intersections is shown in Figure 7 and shows that there are 2 easthound lanes designated for east-bound traffic
from Kintail Road (and one eastbound lane for Canning Beach Road). East-bound traffic from Kintail Road have
to give-way to north-bound traffic which is mainly generated via the left-turn from Canning Highway and right-turn
pocket on Canning Highway.
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T —KINTAIL Ry

Figure 7 - The intersection of Canning Beach Road, Kintail Road and Canning Highway

4.2. Road Hierarchy vs Actual Flows

Table 1 details the comparison of current traffic volumes against the maximum desirable volumes provided within
the MRWA Functional Hierarchy and Liveable Neighbourhoods criteria. MRWA and City of Melville’s most recent
data set for Canning Highway and Kintail Road was taken in 2015/16 but traffic counts at these locations has
shown a tendency to fluctuate up and down over recent years. As such, the latest traffic count will be used for the
purposes of this report. The latest traffic data for Forbes Road and Canning Beach Road was 2012 City of Melville
traffic count and a comparison with latest SCAT count at signalised intersections indicated minimal increase in

traffic and the latest count data is considered applicable for the purpose of this assessment.
Table 1 - Road Classification and Indicative Traffic Volumes

Liveable Neighbourhoods
Classification & Indicative Source
Traffic Volume (vpd)

MRWA Classification &
Indicative Traffic Volume. (vpd)

Location of Count

Kintail Rd - East of
First Ave

Integrator Arterial
B

City of Melville

District Distributor B >6,000 (2016)

15,000 7,936

Canning Hwy - At

Canning Bridge Primary Distributor 50,000 Primary Distributor 50,000 69,587 MRWA (2015)

Canning Hwy - Westof b bistibutor 50,000 Primary Distributor 50,000 43319 MRWA (2015)

Riseley St
Forbes Rd - South of City of Melville
Kintail Rd Access Road <3,000 Access Road 3,000 4,221 (2012)
Canning Beach Rd - City of Melville
North of Kintail Rd Access Road <3,000 Access Road 3,000 2,502 (2012)

As shown, most of these roads currently operates beyond the indicative traffic volume of their classification. As
the CBACP aims to facilitate transit oriented developments, travelling between the site and location with good
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public transport connectivity are likely to shift from car mode to public transport mode and with the development
of the activity centre, residents tend to utilise active transport modes to access the facilities and amenities within
the close proximity of the site. Table 2 below lists the projected transport mode splits of current and future Activity

Centre scenarios.

Table 2 - Target Mode Splits for Canning Bridge Activity Centre Plan Area - Extract from CBACP

Current Zoning CBACP to 2031 CBACP to 2050

Car Driver/Car Passenger 63.7% 50% 35%
Train, light rail, BRT, Bus, Ferry 15.1% 20% 25%
Walking, cycling 3% 7% 12%
Telework (work from home) / shop (internet retail) etc 16.3% 20% 25%
Taxi/motorbike 1.8% 3% 3%

4.3. Changes to the Surrounding Network

The Canning Bridge Activity Centre Plan was released in February 2016 outlining planning and development for
areas flanking both sides of Canning Bridge to the north and south of Canning Highway within both the City of
Melville and the City of South Perth. The subject site is located within what is denoted as Q1 — Kintail Quarter.
Issues relating to the broader movement network within the area of the site as noted within the CBACP relate to
the potential modifications to Canning Highway to incorporate a dedicated high frequency bus lane as well as
upgrades to existing pedestrian and cycling infrastructure in order to encourage a significant shift to non-motorised
transport into the future. No major road improvements apart from localised widening of Canning Highway abutting
the northern boundary of the site are identified in the vicinity of the development and an indicative Canning
Highway Cross-section is shown in Figure 8.

Figure 8 - Indicative cross section - Canning Highway
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4.4, Existing Traffic Generation

The existing site consists of two dwelling houses and generates minimal traffic. The existing traffic generation has
been estimated via data provided by the Road and Traffic Authority (RTA) and is approximately 18 vehicles per

day and a peak hour rate of 2 vehicles per hour. Table 3 shows the generation from these two structures.

Table 3 - Existing Traffic Generation

Daily Trip Peak Hour Trip Daily Trips Peak Hour

Leriel s QLLENi Generation Rate Generation Rate (vpd) Trips (vph) SllieE
Dr\]/v elings 2 9.0 per dwelling 0.85 per dwelling 18 17 RTA
ouses
Total 18 2
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5. Transport Assessment

5.1. Assessment Years

The assessment is based on the full development of the site by 2031. Although it is anticipated that the Canning
Bridge Activity Centre will accommodate more residential and commercial developments, the CBACP estimates
a reduction in vehicle demand despite the projected increase in overall traffic demand.

the most recent traffic data were used to represent the post-development scenario due to the following reasons:

o Traffic data for Canning Highway has shown a tendency to fluctuate up and down over recent years;

e The CBACP aims to facilitate Transit Oriented Developments (TOD) and promote the use of public
transport as well as active transport modes such as walking and cycling to decrease vehicle demand,;

o  Future traffic generation will be reduced due to the synergy between the different land uses within the
activity centre.

5.2. Time Periods for Assessment

The peak period for the proposed residential and commercial uses corresponds with the AM and PM Peak hours
of the surround road network which are 8:00 to 9:00 (AM Peak) and 17:00 to 18:00 (PM Peak).

5.3. Development Generation

In order to estimate the impact of traffic generated by the proposed development, Reference was made to “South
Perth Station Precinct Trip Rate Policy” (SPSP Trip Rate Policy) prepared by Cardno as the proposed
development location shares great similarities to South Perth Station Precinct in terms of surrounding
developments, level of public transport connectivity and pedestrian/cycling amenity. It should be noted that, South
Perth Station Precinct is not a typical “Transit Oriented Development” (TOD) that is built right over a railway station
while the Kintail Bus Boulevard and Canning Bridge bus and trains station carries a significant proportion of traffic
from the activity centre and therefore the rates adopted from SPSP Trip Rate Policy should be considered as

conservative trip rates for the purpose of this assessment.

The trip generation has been determined for both daily and peak hour. Detailed explanations of the trip generation

are summarised Table 4 and Table 5.
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Table 4 - Weekday Daily Trip Generation

Land Use Quantum Daily Trip Generation Rate Estimated Generation Source
AT ok bk AT pemk ek
Café(Restaurant) (‘gan/?z) 175 4344 868 823 76 15 14 SPSP
Residential Apartments Units 97 45 0.28* 0.39* 437 27 38 SPSP
Total 513 42 52

Note*: Assumed value. No daily trip generation rate for “café” is available from SPSP, it is recognised that café generally operate 10 hours

a day from 7am to 5pm, so daily trip generation rate is assumed to be 5 times the AM Peak rates.

Note**: For comparison purpose, the peak hour trip rates from Roads and Traffic Authority (RTA) Guide to Traffic Generating Developments
(2002) is 0.29 trips per unit for High density residential development in Metropolitan Sub-Regional Centres.

Table 5 - Peak Hour Distribution

Peak Distribution
Land use AM Peak In AM Peak Out PM Peak In PM Peak Out
52% 48% 61% 39%
Cafe (Restaurant)
8 7 9 5
o 22% 78% 62% 38%
Residential Apartments
6 21 24 14
Total 14 29 33 19

It is estimated that the proposed development will generate 513 additional trips per day with 42 trips and 52 trips
during weekday AM and PM peak hours. To be conservative, all trips have been set as vehicle trips

5.4. Distribution

Based upon the existing traffic patterns in the area and spatial distribution of adjacent land uses, the following
distribution for the developed site generated traffic has been assumed:

o 60% of site-generated traffic is originating from and destined to the east via Kintail Road and Canning
Highway; and

e 40% of site-generated traffic is originating from and destined to the west via Canning Highway, of which:
0 20% of traffic access Canning Highway via Sleat Road intersection, and

o0 to avoid traffic congestions at Sleat Road / Canning Highway intersection, 20% of traffic
continue Kintail Road to the west and access Canning Highway via other intersections.

The site-generated traffic is expected to be distributed as shown in Figure 9.
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Figure 9 - Trip Distribution

Predicted flows on the adjacent roads are shown in Table 7.

Location of Count

Canning Hwy - At Canning Bridge

Table 6 - Predicted Daily Volume

MRWA

Existing
Indicative

Daily
Traffic
Volume

(vpd)

Liveable

: Neighbourhoods
Traffic Indicative Traffic

Volume Volume (vpd)
(vpd)

< 50,000

Predicted
Daily
Traffic
Volume

(vpd)

Predicted
Increase

50,000 69,587 69,895 308
Canning Hwy - West of Riseley St < 50,000 50,000 43,319 43,524 205
Kintail Rd - East of First Ave > 6,000 15,000 7,936 8,244 308
Forbes Rd - South of Kintail Rd <3000 3,000 4,221 4,324 103

Table 7 - Predicted Peak Hour Volumes

Existing AM Predicted AM Peak Existing PM Predicted PM Peak
Location of Count Peak AM Peak Increase Peak PM Peak Increase
Volume Volume (vph) Volume Volume (vph)
(vph) (vph) (vph) (vph)
Canning Hwy - At 5,746 5771 25 5,375 5,406 31
Canning Bridge
Caning Hwy - West 3,084 3,100 16 3313 3334 21
of Riseley St
Kintail Rd - East of 635 660 25 772 803 31
First Ave
Forbes Rd - South of
Kintail Rd 393 401 8 416 426 10
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5.5. Impact on Intersections

Canning Highway / Sleat Road intersection and Canning Highway / Canning Beach Road intersection were
modelled based on the predicted flows using Sidra Intersection software. Detailed vehicle movement at these
intersections were based on SCATS traffic count sourced from MRWA. The results of analysis are summarised

in Table 8 and Table 9 with the detailed movement summaries shown in Appendix B.

Note: both intersections were modelled with their current intersection layout as the proposed additional kerb lanes
are dedicated for buses.

Table 8 - SIDRA Output - Canning Highway / Sleat Road Intersection

Canning Hwy / Sleat Rd
intersection*

Existing Predicted Existing Predicted**
Degree of Saturation** 0.911 0.912 0.977 0.977
Worst Delay 98.3 seconds 98.3 seconds 90.5 seconds 91.2 seconds
Worst Queue 74.2 vehicles 74.4 vehicles 90.2 vehicles 76.9 vehicles
Worst LOS LOSF LOSF LOSF LOSF

More than 1 movement More than 1 movement More than 1 movement More than 1 movement

* Optimum Cycle times were set to 120-180 seconds and 180 seconds was selected by SIDRA.

* Basic Saturation Flows for Canning Highway Through Lanes were calibrated to 2050 tcu/h due to Degree of Saturation exceeds 1.0
during modelling of existing traffic.

Table 9 - SIDRA Output - Canning Highway / Canning Beach Road Intersection

Canning Hwy / AM Peak PM Peak
Canning Beach Rd*
Existing Predicted Existing Predicted
Degree of Saturation 0.802 0.802 0.713 0.723
Worst Delay 53.6 seconds 54.8 seconds 36.6 seconds 36.1 seconds**
Worst Queue 42.9 vehicles 42.9 vehicles 31.1 vehicles 31.6 vehicles
Worst LOS LOSD LOSD LOSD LOSD

Canning Hwy Right-turn Canning Hwy Right-tumn Canning Hwy Right-tumn Canning Hwy Right-turn

* Optimum Cycle time was set to 120-180 seconds and 120 seconds was selected by SIDRA.

** More Phase Time was assigned to the turning phase (There are only two phases for this intersection) and although the average delay
increased from 20.4 seconds to 20.8 seconds, the worst delay reduced from 36.6 seconds to 36.1 seconds.

The analysis shows that traffic from the site will have minimal impact on the operation of the surrounding
intersections under the future traffic demand scenario, as the additional traffic travelling through these two
intersections accounts for less than 1% of existing intersection traffic.
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The Canning Highway/Sleat Road intersection currently operates at a Level of Service F during the critical
weekday AM and PM peak hours with significant queuing experienced on Sleat Road north and south approaches.
The addition of the site-generated traffic travelling through this intersection (9 and 10 vph during each of the AM
and PM peak hours, respectively) will have a negligible impact on traffic.

Also, the development is a small percentage of the likely increase in traffic generated by the CBACP, upgrades
due to this development are not considered necessary, especially at the Canning Highway / Sleat Road
intersection.

The Road Network Plan for Transperth at 3.5 million identifies that Canning Highway will be grade-separated with
Sleat Road by 2050 to improve the intersection operation. As CBACP develops, the need for this intersection

upgrade will be triggered but this development doesn'’t trigger it.

It should be noted that, the maximum building height of proposed site is up to 10 storeys according to the CBACP
zoning map which shown previously in Figure 4. The level 10 to 15 of the proposed development includes 37
residential units and accounts for approximately 1/3 of the development. Since traffic impact of the whole
development is considered low, the additional 6 floors from level 10 to level 15 are unlikely to unduly impact on
the activity centre
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6. Pedestrian and Cycle Networks

Cycle facilities in the general vicinity of the site are shown on Figure 10. The development is closely connected
to the Perth Bicycle Network (PBN) and multiple bicycle boulevards. There is also a high quality shared path
running along the river and towards Canning Bridge.
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Figure 10: Local Pedestrian and Cycle Networks

The City of Melville’s Bike Plan prepared by Aurecon (2012), proposes a number of projects to promote safe and
convenient cycling and pedestrian access system to, from and within the city centre. The propose projects that
are relevant to the proposed development are as follows:

¢ Install bicycle lanes along Canning Highway as it is upgraded to include bus lanes.

¢ Add an additional commuter friendly Perth Bicycle Network (PBN) route along Reynolds Road / Moolyeen
Road and Coomoora Road.

The pedestrian and cycling network is considered adequate to cater for this development.
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7. Public Transport

The site is approximately 750 metres west of the Canning Bridge railway station. There are also a number of bus

routes in the vicinity including Transperth-operated bus routes.

Bus Route 910; which operates between Elizabeth Quay Bus Station, Victoria Park Transfer Station,

Canning Highway, and Fremantle Station with 15-minute headways.

Bus Route 111; which operates between Hale Street/WACA, Elizabeth Quay Bus Station, Canning

Highway, and Fremantle Station with 1-hour headways.

Bus Route 114; which operates between Elizabeth Quay Bus Station, Booragon Bus Station, Marmion

Reserve, Fremantle Cemetary, and Asquith Street/Beckett Close with 30-minute headways.

Bus Route 115; which operates between Elizabeth Quay Bus Station, Booragoon Bus Station, Kardinya
Shopping Centre, Hamilton Senior High School, and Hamilton Hill Hall with 15-minute headways.

Bus Route 150; which operates between Terrace Road/Bennett Street, Elizabeth Quay Bus Station,
Canning Highway, and Booragoon Bus Station with 1-hour headways.

Bus Route 160; which operates between Terrace Road/Bennett Street, Elizabeth Quay Bus Station,
Canning Highway, Booragoon Bus Station, and Fremantle Station with 1-hour headways.

Bus Route 158; which operates between Hale Street/WACA, Elizabeth Key Bus Station, and Fremantle
Station with 30-minute headways.

Figure 11 summarises the location of these bus routes and the respective public transport facilities adjacent to

the site. It is concluded that the existing public transport network is sufficient to supply this development and no

improvements are required.
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8. Parking

8.1. Parking Provision

The Canning Bridge Activity Plan sets out the following parking requirements as shown in Table 10.

Table 10 - Canning Bridge Activity Plan Parking Requirements

Parking Requirement

Land use Parking Rate Quantum

More than 1 bays per 50m2 NLA

Commercial 175m? 3 bays 7 bays
No more than 1 bays per 25m2 NLA
Residential 0.75 - 1 bay per dwelling with 1 bedroom 22 17 bays 22 hays
1- 1.5 bay per dwelling with 2-3 bedrooms 71 71 bays 107 bays
1.25 - 2 bays per dwelling with 4+ bedrooms 4 5 bays 8 bays
Residential - Visitor Not Specified in (CBACP) 0 bays 0 bays
Total Required 97 bays 144 bays
144 Bays including
Total Supplied 105 Single car bays,
11 Long bays, and
28 Pallets (Parking Platform),
Motorbike Parking
Non-Residential 1 bay per 5 commercial bays provided 3 1 space
Total Supplied 4 scooter bays
Commercial 1 bays per 100m? NLA 175m? 2
Residential 1 per dwelling 97 dwellings 97
Total Required 99
Total Supplied 101 Bicycle Bays

The Development satisfies the minimum requirements for car parking, motor cycle parking as well as bike storage.
As the Development is within the Canning Bridge Activity Centre, the Canning Bridge Activity Centre Plan specifies

no on-site visitor parking should be provided.

The proposed parking supply involves provision of 28 pallets (Wéhr Parking Platform 501) supplied by Wohr.
These pallets can slide horizontally and save parking space. A desktop review indicates no difficulties for vehicles

access and egress from these platforms as well as the single bays to the south of these pallets.
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8.2. Parking Layout

The bay dimensions for a Class 1A car parking facility according to AS2890.1 (Residential, Domestic and
employee) are shown below in Table 11 and based on the site plan provided, the proposed parking bays comply
with the Australian Standards requirements.

Table 11 - AS 2890.1 Parking Bay Dimension Requirements

Bay Details Bay Dimension Required Bay Dimension Provided Comment
Ninety-degree bays 5.4 x2.4x5.8m aisles. 5.4 x 2.5x 5.8m aisles. Complies
Long Bays 5.4 x2.4x5.8m aisles. 10.0 x 2.5 x 5.8m aisles Complies,
Not suitable for
two B85 cars

Itis also noted that the proposed pallets width complies with the minimum recommended platform width (including
safety flaps) according to the data sheet of Wohr Parking Platform 501.
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9. Site Access

9.1. Development Accesses

The Development has one proposed access onto Kintail Road which is 6.4m wide. There is no specified crossover
dimension set out in Canning Bridge Activity Plan and City of Melville Policy LPP 1.6: Parking and Access.
however vehicular access points to parking facilities are to be located and designed to ensure safe and efficient

movement for vehicles and clear visibility to pedestrian movements.

A review of the proposed site plan identified potential conflict in the ground floor carpark, just inside the entrance
and as shown in Figure 12 below, vehicles access to upper parking levels and vehicles egress from B1 carpark
need to negotiate the column. A swept path analysis was therefore conducted using B85 cars with 300mm

clearance to access the access and egress movements.
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Figure 12 - Access and Egress Movements
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Based on the swept path diagrams (as shown in Appendix C) the movements are considered appropriate,

however the carpark should be managed as follows to reduce conflicts and prevent lane-incorrect movements:

e Vehicles access to and egress from upper parking levels should be prioritised and appropriate system

should be in place to alert vehicles egress from B1 carpark to give-way to all other vehicles;

e A convex mirror should be installed (potentially on the column which fronts ramps) to allow vehicles
egress from B1 carpark to view vehicles egress from the ramp to upper parking levels;

e Appropriate delineation (e.g. line marking) and signages should in place to guide vehicles access to
upper parking levels and vehicles egress from to B1 level carpark using correct lanes.

9.2. Ramp Access

The access ramps are considered straight ramps for residential car parks. AS2890.1-2004 Clause 2.5.3 outlines
the requirements for ramps and access driveways, and a comparison of these requirements and the proposed
ramp design are provided in Table 12.

Table 12 - Ramp Requirements

Ramp Details Ramp Slope Required Dimension Provided Comment

Public carpark less than 20m

' 9 ; 0 .
in length Lin 4 (20%) 1in 4 (20%) Complies

1in 8 (12.5%) summit . . .
Change of grade . 1in4(20%) to 1 in 8 (10%) at crest and sag Complies
1in 16.7 (15%) sag

Two-way ramp with >150mm 5.5m plus 0.3 m clearance on

obstruction each side Total width 6.1m Complies
Grade transitions Minimum 2m length for 2m transition provided for ramps steeper than Complies
transitions up to 18% 18% (1 in 5.55) P

9.3. Service Vehicles

Waste collection is proposed on-site. The waste collection vehicles will reverse from Kintail Road and manoeuvre
in front of the bin store and operatives will enter the bin stores to retrieve and service the bins and then replace
the empty bins into the hin stores. During collection time, the waste vehicle will block half of the ramp to access
B1 carpark for a short period of time. Cars can still manoeuvre around the waste truck during collection time. A
swept path analysis was conducted using Austroad 8.8m long service vehicle turning template and the access

movement is considered appropriate. The swept path diagram is included in Appendix C.

It is recommended that rubbish collection takes place outside of peak hours to reduce conflict.
9.4. Access Vehicle Sight Distance

Sight distance from the car park egress along the street is defined in Figure 3.2 of AS2890.1 which is reproduced

in Figure 13. A desktop review concluded that the minimum sight distance is achieved the crossover.
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¥lsee Note 2)
Frontage road  — Edge of
_ lsegNoted —/ frontage road
(- Y ]
/T / B
QW J Ll T
LN = 25 m

1/ i
No permanent  // Access |™Driver's position
sight abstruction/ driveway
(see Note 31—

Frontage road speed Km/h Desirable (5s) gap (m) Minimum sight distance (m)
60 83 65

NOTES:
1 Centre-line or centre of road (undivided road), or right-hand edge of right hand through lane (divided road)
2 A check to the left is not required at a divided road where the median is wide enough to shelter a vehicle leaving the driveway.

3 Parking on this side of the frontage road may need to be restricted on either side of the driveway so that the sight distance required
by the above table to an approaching vehicle is not obstructed.

Figure 13 - Sight Distance Requirements

9.5. Access Pedestrian Sight Distance

The Australian Standard AS2890.1:2004 also provides details for sight lines and distances for pedestrian
movements across an access to a carpark. Those details are shown in the AS2890.1 Figure 3.3 extract on Figure
14.

[—
Circulation roadway | { ) H
or domestic driveway ﬁm—,,.ﬁf

These areas to be kept
clear of obstructions to

Sight triangles are not
required on this side if |

the driveway is two-lane, o - visibility
two way—__ e
/,,./1"/ |
\ / 25 m
Property boundary 1 | Property boundary

L—-»LZO m

~—Pedestrian

Figure 14 - AS 2890 Requirements for Pedestrian Sight Lines

The site plan indicated low landscaping features next to the pedestrian footpath, vehicle drivers and pedestrians
will be able to sight each other over the landscaping. It can therefore be concluded that sight distance of the

proposed crossover in accordance with AS2890.1.
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10. Site Specific or Safety Issues

The crash history of the roads surrounding the site for the five-year period ending December 2016 was accessed
via the MRWA Crash Analysis Reporting System (CARS). For the purposes of this report the intersection between
Kintail Road and Moreau Mews, the intersection between Kintail Road and Forbes Road, and the section of Kintail
Road between these two intersections have been examined. Based on the report provided, a summary of each

of these locations regarding the number of crashes, types of crashes, and severity of these crashes is provided
below.

e There were 5 recorded crashes at the Kintail Road/Moreau Mews intersection including;
0 4 “Rear End” crashes; and
o 1°Right Angle” crash.

e There were 12 recorded crashes at the Kintail Road/Forbes Road intersection including;
0 4 “Rear End” crashes;
0 7 “Right Angle” crashes; and
0 1 “Hit Object’ crashes.

o There were 6 recorded crashes in between these two intersections on Kintail Road including;
0 2 “Rear End” crashes;
0 3 “Right Angle” crashes; and
0 1 *Hit Object’ crashes.

Of the total 23 crashes within the examined area over this duration no fatalities have occurred with only 1 crashes

requiring hospital attention and 2 requiring medical attention. A majority of these crashes, 20, resulted in property
damage only.

There are no recorded crashes at the intersection between Kintail Road and First Avenue. The crash records
indicate that the intersection between Kintail Road and Forbes Road, has higher concentration of crashes within

the area. However due to the minor nature of crashes, there is no indication of particular safety issues for the
surrounding road network.
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11. Conclusion

Based on the assessment of traffic generation it is predicted that there will be no unacceptable impact on the

adjacent road segments.

With respect to the proposed development, the following is concluded:;

The surrounding roads can accommodate the forecast increase in traffic from the proposed development,

and the additional 6 floors from level 10 to level 15 are unlikely to unduly impact on the activity centre;

The Canning Highway/Sleat Road intersection currently operates at a Level of Service F during the critical
weekday AM and PM peak hours with significant queuing experienced on Sleat Road north and south
approaches. However, the addition of the site-generated traffic was found to have a negligible impact on
the intersection operations. The intersection will be upgraded in the future but the upgrade is not triggered
by this development;

Access to and from the site:
60% of traffic is predicted to travel to and from east via Kintail Road and Canning Highway; and

40% of traffic is predicted to travel to and from west, of which, 20% will access Canning Highway via
Canning Highway/Sleat Road intersection which accounts for less than 1% of existing intersection

traffic;

The required car parking provision generally satisfies the Canning Bridge Activity Centre Plan. The
proposed provision of parking bays is considered to be sufficient to service the proposed development
and the oversupply of 1 bay is considered insignificant in regard to the traffic impact;

The site is well serviced by public transport with bus and train services accessible within reasonable
walking distance from the subject site;

The existing and proposed pedestrian/cyclist infrastructure in the vicinity of the site is considered to be
adequate to facilitate the safe movement of pedestrians and cyclists around and within the proposed
development;

The locations and geometry of the proposed accesses are considered acceptable. However, the area
between the ramps and the site entrance should be managed to give priority to inbound vehicles and
vehicle egress from upper parking levels and appropriate delineation (e.g. line marking), signages and
installation of a convex mirror will be required to ensure the safety of access and egress movements
Proposed waste collection will be accommodated via a designated rubbish collection area near the site
entrance. Waste truck will access the site using reverse gear from Kintail Road and it is recommended

that waste collection takes place outside of peak hours to reduce conflict.
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Appendix A - Site Layout over Parking Levels
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Appendix B - SIDRA Results

Canning Highway / Sleat Road intersection
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MOVEMENT SUMMARY

ﬂ Site: 101 [Existing Canning Hwy [ Sleat RD AM Peak]

Mew Site
Signals - Fixed Time Isolated Cycle Time = 180 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Mov oD Demand Flows 8 95% Back of Queue Prop. Effective  Average

D Mov Total HV Vehicles Distance Queued Speed
vehih % veh m = kmi/h

South: Sleat Rd 5

1 L2 14 0.0 0.018 219 LOS C 0.5 34 0.47 0.64 438
2 T 12 0.0 0.877 927 LOSF 209 146.0 1.00 0.93 231
3 R2 436 0.0 0.877 983 LOS F 214 149.7 1.00 0.93 228
Approach 451 0.0 0.877 95.9 LOSF 214 149.7 0.98 0.92 232
East: Canning Hwy E

4 L2 343 0.0 0.908 44.0 LOSD 611 4275 1.00 095 354
5 T 1345 0.0 0.908 383 LOSD 61.1 427 5 0.96 0.82 365
6 R2 102 0.0 0.471 491 LOSD 52 361 0.83 078 329
Approach 17594 0.0 0.908 400 LOSD 61.1 427 5 097 0.82 36.1
Morth: Sleat Rd N

7 L2 91 0.0 0.418 86.0 LOSF 75 523 0.97 0.73 248
] T 13 0.0 0.394 80.2 LOSF 71 49.7 0.97 0.77 252
9 R2 63 0.0 0.394 85.8 LOSF 71 49.7 0.97 0.77 250
Approach 177 0.0 0.418 853 LOSF 75 523 0.97 0.73 248
West: Canning Hwy W

10 L2 41 0.0 0911 60.6 LOSE 740 5182 1.00 0.87 310
11 T 2521 0.0 0911 549 LOSD 742 5191 1.00 0.96 316
12 R2 21 0.0 0170 51.0 LOSD 0.9 6.6 0.87 0.70 324
Approach 2583 0.0 0911 550 LOSD 742 5191 1.00 0.96 3186
All Vehicles 5015 0.0 0911 545 LOS D 742 519.1 0.99 0.84 316

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Conirol Delay includes Geomefric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Mevement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

B site: 101 [Pridicted Canning Hwy / Sleat RD AM Peak]

New Site
Signals - Fixed Time Isolated Cycle Time = 180 seconds (Optimum Cycle Time - Minimum Delay)
Variable Seguence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Mov oD Demand Flows L 95% Back of Queue Prop. Effective Average

1D Mov Total Hv 1 Vehicles Distance Speed
wveh'h % veh m z kmv/h

South: Sleat Rd 5

1 L2 14 0.0 0.018 223 LOS C 0.5 35 0.47 0.64 435
2 T1 12 0.0 0.877 927 LOSF 2049 146.0 1.00 0.93 231
3 R2 436 0.0 0.877 958.3 LOSF 214 149.7 1.00 0.93 225
Approach 451 0.0 0.877 95.9 LOSF 21.4 149.7 0.98 0.92 232
East: Canning Hwy E

4 L2 343 0.0 0.908 44.0 LOS D 611 427.5 1.00 0.95 354
] T1 1348 0.0 0.908 B3 LOS D 61.1 4275 0.96 0.92 36.5
5] R2 102 0.0 0.471 491 LOSD 52 38.1 0.98 0.78 329
Approach 1794 0.0 0.908 40.0 LOSD 61.1 4275 0.97 0.92 36.1
HMorth: Sleat Rd N

7 L2 91 0.0 0.418 36.0 LOSF 75 523 0.97 0.73 246
i T1 18 0.0 0.419 80.4 LOSF 76 529 0.97 0.78 252
9 R2 74 0.0 0.419 36.0 LOSF 76 329 0.97 0.78 250
Approach 182 0.0 0.419 855 LOSF 76 529 0.97 0.73 24.5
West: Canning Hwy W

10 L2 43 0.0 0.912 60.8 LOSE T43 518.8 1.00 0.97 31.0
1 T1 2521 0.0 0.912 551 LOSE T4 4 5207 1.00 0.97 3.5
12 R2 21 0.0 0170 31.0 LOS D 0.9 6.6 0.97 0.70 324
Approach 2385 0.0 0.812 35.2 LOSE 74.4 5207 1.00 0.96 3.5
All Vehicles 5022 0.0 0.912 546 LOSD T4 4 520.7 0.99 0.94 316

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersecticn and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Confrol Delay includes Geomefric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M30).

HV {%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

B site: 101 [Existing Canning Hwy / Sleat RD PM Peak]

New Site
Signals - Fixed Time Isolated Cycle Time = 180 seconds (Optimum Cycle Time - Minimum Delay)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Mov oD Demand Flows Deg. Average Level of 95% Back of Queus

1D Mow Total Hv Delay Service Vehicles Distance
vehfh % vic SEC veh m

South: Sleat Rd 5

1 L2 33 0.0 0.033 330 LOS C 16 1.4 0.60 0.6& 337
2 T1 8 0.0 0711 83.8 LOSF 135 94.7 1.00 0.83 244
3 R2 309 0.0 071 894 LOSF 14.0 97.8 1.00 0.83 242
Approach 353 0.0 0711 837 LOSF 14.0 97.8 0.96 0.32 251
East: Canning Hwy E

4 L2 366 0.0 0.977 732 LOSE 76.9 3383 1.00 1.13 27.2
5 T 1549 0.0 0.977 687 LOSE 769 5383 1.00 1.15 281
6 R2 66 0.0 0131 330 LOS C 23 16.2 0.79 0.73 334
Approach 1982 0.0 0.977 687 LOSE 769 5383 0.99 1.13 282
Morth: Sleat Rd N

7 L2 116 0.0 0.534 873 LOSF 97 68.0 0.99 0.80 244
] T 27 0.0 0.713 849 LOSF 136 949 1.00 0.84 24 4
9 R2 128 0.0 0.713 0.5 LOSF 136 94.9 1.00 0.84 242
Approach 272 0.0 0.713 886 LOSF 136 949 1.00 0.2 243
West: Canning Hwy W

10 L2 33 0.0 0.908 79.4 LOSE 55.2 386.3 1.00 0.299 26.8
T T 1736 0.0 0.908 737 LOSE 553 3872 1.00 0.99 272
12 R2 36 0.0 0.289 56.1 LOSE 21 14.7 0.99 0.72 31.0
Approach 1304 0.0 0.8908 735 LOSE 553 3872 1.00 0.93 272
All Vehicles 441 0.0 0.977 731 LOSE T6.9 5383 0.99 1.03 272

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geomefric Delay.

Gap-Accepiance Capacity: SIDRA Standard (Akcelik M3D).

HWV (%) values are calculated for Al Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

B site: 101 [Predicted Canning Hwy / Sleat RD PM Peak]

Mew Site
Signals - Fixed Time Isolated Cycle Time = 130 seconds (Optimum Cycle Time - Minimum Delay)
‘Variable Seguence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Mov oD Demand Flows A 95% Back of Queue

D Mov Total HV Vehicles Distance
vehh % veh m

South: Sleat Rd 5

1 L2 35 0.0 0.053 330 LOS C 16 1.4 0.860
2 T i 0.0 0711 838 LOSF 135 947 1.00
3 R2 309 0.0 0711 89.4 LOS F 14.0 97.8 1.00
Approach 353 0.0 0711 837 LOSF 140 97.8 0.96
East: Canning Hwy E

4 L2 366 0.0 0977 7449 LOSE 773 5413 1.00
5 T 1549 0.0 0.977 635 LOSE 773 5413 1.00
6 R2 66 0.0 0.134 335 LOSC 23 16.4 0.79
Approach 1982 0.0 0.977 635 LOSE 773 5413 0.99
Morth: Sleat Rd N

7 L2 116 0.0 0.534 &7.3 LOSF 97 68.0 0.99
i T 27 0.0 0732 856 LOSF 140 951 1.00
9 R2 133 0.0 0.732 912 LOS F 14.0 98.1 1.00
Approach 276 0.0 0732 9.0 LOSF 140 951 1.00
West: Canning Hwy W

10 L2 40 0.0 0.396 761 LOSE 54.1 3784 1.00
T T 1736 0.0 0.596 70.4 LOSE 542 379.4 1.00
12 R2 36 0.0 0.289 558 LOSE 21 14.8 0.99
Approach 1812 0.0 0.596 702 LOSE 542 379.4 1.00
All Vehicles 4422 0.0 0.977 7.7 LOSE 773 541.3 0.99

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Vehicle movement LOS values are based on average delay per movement.

Intersecticn and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Conirol Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

0.63 3BT
.53 24.4
0.83 242
0.52 251
1.13 273
1.14 281
073 333
1.13 282
0.80 24.4
.85 243
0.83 241
.53 242
0.97 274
0.97 279
0.72 3
0.97 279
1.02 275
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Canning Highway / Canning Beach Road intersection
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MOVEMENT SUMMARY

B site: 101 [Existing Canning Hwy / Canning Beach Rd AM Peak]

New Site
Signals - Fixed Time Isolated  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Mov oD Demand Flows A 95% Back of Queue Prop. Effective Average
(1] Mov Total HV Vehicles Distance Queued
veh/h % veh m : km/h
East: Canning Hwy E
5 T1 1648 0.0 0.423 01 LOS A 00 0.0 0.00 0.00 599
63 R1 347 0.0 0.779 536 LOSD 200 1401 1.00 0.90 319
Approach 1996 0.0 0.779 94 LOS A 200 1401 017 0.16 519
MorthWest: Canning Beach Rd H
27a L1 542 0.0 0.405 46.6 LOS D 90 63.0 0.90 0.79 3386
Approach 542 0.0 0.405 466 LOS D 90 63.0 0.90 0.79 336
West: Canning Hwy W
10b L3 29 0.0 0.802 2186 LOS C 427 2958 0.78 0.73 471
1 T1 3092 0.0 0.802 151 LOSE 429 300.4 0.78 0.73 43.0
Approach 3121 0.0 0.802 152 LOSE 429 3004 0.78 0.73 430
All Vehicles 5659 0.0 0.802 16.2 LOSE 429 3004 0.58 0.53 473
B site: 101 [Predicted Canning Hwy / Canning Beach Rd AM Peak]
New Site

Signals - Fixed Time Isolated Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mow oD Demand Flows L 95% Back of Queus

(3] Mov Total HV ‘Vehicles Distance
veh/h % veh m

East: Canning Hwy E

g T1 1645 0.0 0.423 01 LOS A 0.0 0.0 0.00 0.00 59.9
Ga R1 356 0.0 0.798 54.8 LOS D 20.8 1459 1.00 0.91 316
Approach 2004 0.0 0.793 9.8 LOS A 208 1459 0.18 016 516
MorthWest: Canning Beach Rd N

27a L1 560 0.0 0.413 46.8 LOS D 9.3 65.4 0.80 0.79 335
Approach 560 0.0 0.413 46.8 LOS D 93 65.4 0.80 0.79 335
West: Canning Hwy W

10b L3 29 0.0 0.802 216 LOS C 427 295.8 0.73 0.73 471
1 T1 3092 0.0 0.802 151 LOSE 429 300.4 0.78 0.73 43.0
Approach 321 0.0 0.802 15.2 LOSE 429 300.4 0.78 0.73 43.0
All Vehicles 5685 0.0 0.802 16.4 LOS B 429 300.4 0.58 0.54 471

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialeg (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Infersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Confrol Delay includes Geometric Delay.

Gap-Accepiance Capacity: SIDRA Standard (Akeelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

B site: 101 [Existing Canning Hwy / Canning Beach Rd PM Peak]

Mew Site
Signals - Fixed Time Isolated Cycle Time = 120 seconds (Opiimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mow oD Demand Flows A 95% Back of Queue

D Mov Total HV Vehicles Distance
vehh % veh m

East Canning Hwy E

5 T 1046 0.0 0.268 0.0 LOS A 0.0 0.0 0.00 0.00 59.9
Ga R1 545 0.0 0.713 366 LOS D 266 186.5 0.90 0.85 374
Approach 1592 0.0 0.713 126 LOS B 266 186.5 0.31 0.29 496
NorthWest: Canning Beach Rd N
27a L1 382 0.0 0.167 290 LOSC 47 331 0.68 0.72 40.1
Approach 332 0.0 0167 290 LOS C 47 331 0.68 0.72 40.1
West: Canning Hwy W
10b L3 21 0.0 0711 312 LOSC 309 216.3 0.34 0.76 419
11 T 2054 0.0 0711 247 LOSC 311 2176 0.34 0.76 42 6
Approach 2075 0.0 0711 245 LOS C 3 217.8 0.34 0.78 426
All Vehicles 4043 0.0 0.713 204 LOS C 31 217.6 0.62 0.57 448
B site: 101 [Predicted Canning Hwy / Canning Beach Rd PM Peak]
Mew Site

Signals - Fixed Time Isolated Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Viehicles
Mov oD Cemand Flows 8 95% Back of Queue

[] Mov Total HV Vehicles Distance
vehh % veh m

East: Canning Hwy E

3 T1 1046 0.0 0.263 0.0 LOS A 0.0 0.0 0.00 0.00 59.9
Ga R1 564 0.0 0.723 36.1 LOS D 276 1929 0.90 0.85 76
Approach 1611 0.0 0.723 127 LOSE 278 1929 0.32 0.30 49.5
NorthWest: Canning Beach Rd N

27a L1 394 0.0 0.163 284 LOS C 4.5 33.6 0.67 0.72 403
Approach 394 0.0 0.168 264 LOS C 4.5 336 0.67 0.72 40.3
West: Canning Hwy W

10b L3 21 0.0 0.723 321 LOS C 314 2201 0.85 0.73 41.5
11 T1 2054 0.0 0.723 256 LOS C 316 2214 0.85 0.77 422
Approach 2075 0.0 0.723 257 LOS C 3 ] 2214 0.85 0.77 422
All Vehicles 4079 0.0 0.723 20.8 LOS C 36 2214 0.62 0.58 44.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are bazed on average delay per movement.

Interseciion and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model iz uzed. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HW (%) values are calculated for Al Movernent Clazses of All Heavy Vehicle Model Designation.
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Appendix C - Swept Path Diagrams
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Executive Summary

Norup and Wilson Project Pty Ltd (N&W) are currently involved in a mixed use development at 20-22 Kintail
Road, Applecross (the Proposal). To satisfy the conditions of the Development Application for the project, the
City of Melville (the City) requires N&W to prepare a Waste Management Plan (WMP).

The anticipated quantities of refuse and recyclables for residential apartments was based on the City's
guidelines for multiple unit developments (MUD) and the commercial tenancies were generated using the
Western Australian Local Government Association’s (WALGA) Commercial and Industrial Waste Management
Plan Guidelines (2014) and the City of Melbourne’s Guidelines for Preparing a Waste Management Plan (2014).

Proposed Waste Collection Summary

Generation Bin Size (L) Number of Bins Collection Collection
(L/week) Frequency

Waste Type

Residential Apartments

Refuse 7,760 660 12 1 x per week The City

Recycling 3,880 660 6 1 x per week The City
Commercial Tenancies

Refuse 5,452 660 3 3 x per week The City

Recycling 1,074 660 2 1 x per week The City

The City will service the Bin Storage Areas at the Proposal. The City’s waste collection vehicle will reverse into
the Proposal off Kintail Road into the waste collection truck area adjacent to the Bin Storage Areas and City
waste collection staff will ferry receptacles to and from the Bin Storage Areas. Once collection is complete the
waste collection vehicle will exit the Proposal in forward gear.

The ability of the City’s waste collection vehicle to access the Proposal will be determined by the appointed
traffic engineer within the traffic management plan.

A suitably qualified Property Manager will be engaged to oversee all relevant aspects of waste management at

the Proposal.
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1 Introduction

Norup and Wilson Project Pty Ltd (N&W) are currently involved in a mixed use development at 20-22 Kintail
Road, Applecross (the Proposal). To satisfy the conditions of the Development Application for the project, the
City of Melville (the City) requires N&W to prepare a Waste Management Plan (WMP). The Proposal is
bordered by the Kintail Road to the south and residential properties to the north, east and west as shown in
Figure 1.

As part of this process, the City requires the development of a WMP that identifies how waste is to be stored
and collected from the Proposal. N&W has therefore engaged Talis Consultants Pty Ltd (Talis) to prepare this
WMP to satisfy the City’s requirements.

1.1 Objectives and Scope

The objective of this WMP is to outline the equipment and procedures that will be adopted to manage all
waste (both refuse and recycling waste) at the Proposal. Specifically, the WMP demonstrates that the Proposal
should be designed to:

e Adequately cater for the anticipated quantities of waste and recyclables to be generated;
e Provide suitable Bin Storage Area(s) including appropriate receptacles; and
e Allow for efficient collection of receptacles by appropriate waste collection vehicles.

To achieve the objective, the scope of the WMP comprises:

e  Section 2: Waste Generation;

e Section 3: Waste Storage;

e Section 4: Waste Collection;

e Section 5: Property Management Activities; and
e Section 6: Conclusion.
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2 Waste Generation

2.1 Proposed Tenancies

The anticipated quantities of refuse and recyclables were estimated based on the number of apartments and
floor space of the commercial tenancies’. The Proposal consists of the following tenancies:

e Residential Tenancies consisting of:

0 Multiple Dwelling Apartments — 97.
e Commercial Tenancies consisting of:

0 Café—118m? (internal seating area).

2.2 Waste Generation Rates

The anticipated quantities of refuse and recyclables for residential apartments was based on the City's
guidelines for multiple unit developments (MUD) and the commercial tenancies were generated using the
Western Australian Local Government Association’s (WALGA) Commercial and Industrial Waste Management
Plan Guidelines (2014) and the City of Melbourne’s Guidelines for Preparing a Waste Management Plan (2014).

Consideration was also given to the City of Perth's Waste Guidelines for New Developments (2017), City of
South Perth Draft Waste Guidelines for New Developments (2015), City of Sydney’s Policy for Waste
Minimisation in New Developments (2005), and Randwick City Council’s Waste Management Guidelines for
Proposed Developments (2004).

2.3 Waste Generation Volumes

Waste generation is estimated by volume in litres (L) as this is generally the influencing factor when
considering receptacle size, numbers and storage space required. The waste generation volumes in litres per
week (L/week) of refuse and recyclables adopted for this waste assessment for each of the uses are shown in
Table 2-1, Table 2-2, and Table 2-3.

Table 2-1: Estimated Waste Generation for the Proposals Residential Apartments

Apartment Tenancies Number of Waste Generation Waste Generation
Apartments Rate (L/week) (L/week)
Refuse
Multiple Dwelling Apartments 97 80 7,760
Total 7,760
Recycling
Multiple Dwelling Apartments 97 40 3,880
Total 3,880

As shown in Table 2-1, it is anticipated that the apartment tenancies at the Proposal will generate a total of
7,760L of refuse and 3,880L of recyclables per week.
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Table 2-2: Estimated Waste Generation for the Commercial Tenancies

Commercial Tenancies

Refuse
Café 118
Recycling
Café 118

Waste Generation

N7 talis

Waste Generation

Rate (L/100m?/day) ((WAWE )

660 5,452
Total 5,452
130 1,074
Total 1,074

As shown in Table 2-2 it is anticipated that the café tenancy at the Proposal will generate a total of 5,4520L of

refuse and 1,074L of recyclables per week. These waste generation quantities are based on seven days of

operation per week for the café.

Table 2-3: Summary of Estimated Waste Generation for each Development use

Refuse

Apartment Tenancies
Commercial Tenancies

Total

Recycling

Apartment Tenancies
Commercial Tenancies

Total

As shown in Table 2-3, it is anticipated that the Proposal will generate a

and 4,954L of recyclables per week.

TW17040 - Waste Management Plan.1b

Waste Generation (L/Week)

7,760
5,452
13,212

3,880
1,074
4,954

combined total of 13,212L of refuse
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3 Waste Storage

To ensure that waste is managed appropriately at the Proposal, it is important to allow for sufficient space to
house the required receptacles within the designated Bin Storage Areas. The procedure and receptacles to be
used in these areas are described in the proceeding sections.

3.1 Apartment Internal Receptacles

To promote positive recycling behaviour and maximise diversion from landfill, the Proposal should have a
minimum of two receptacles for the disposal of refuse and recycling separately within each apartment. Refuse
and recyclable materials from the apartments will be placed in these receptacles, where refuse and recycling
materials will be transferred by the resident and/or their authorised representative to the waste chute system.

3.2 Commercial Internal Receptacles

The Proposal will have a minimum of two receptacles for the disposal of refuse and recycling within each
commercial unit. In the future the Proposal may provide additional receptacles for waste streams such as
organics, glass/paper and cardboard for source separation of waste. Refuse and recyclable materials generated
within the Proposal by commercial tenancies will be taken by tenants or their authorised representatives and
placed in the appropriate receptacles in the Commercial Bin Storage Area.

3.3 Bin Storage Areas
The following section details the capacity and design requirements of the Bin Storage Areas.
3.3.1 Receptacle Sizes

The information in Table 3-1 below presents the dimensions of receptacle sizes ranging from 240L to 1,100L. It
should be noted that these receptacle dimensions are approximate and can vary slightly between suppliers.

Table 3-1: Typical Receptacle Dimensions

ey e U IR v =
240

0.715 0.580 0.415
660 0.765 1.360 1.040
1,100 1.070 1.360 1.455

Reference: SUEZ Rear Lift Bin Specification Data Sheet
3.3.2 Residential Bin Storage Area Size

To ensure sufficient area is available for storage of the waste receptacles, the quantity of receptacles required
for the Bin Storage Area was modelled utilising a range of receptacle sizes from 240L to 1,100L as shown in
Table 3-2. This was based on weekly collections of refuse and recyclables from the residential apartments.

Table 3-2: Receptacle Requirements for the Residential Bin Storage Area

Waste Generation Number of Receptacles Required
Waste Stream
(L/week) 240L 660L 1,100L
Refuse 7,760 33 12 8
Recycling 3,880 17 6 4
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Based on receptacle dimensions specified in Table 3-1, the Residential Bin Storage Area has been sized to
accommodate the following receptacles:

e 12 x660L refuse receptacles; and
e 6x660L recycling receptacles.

The configuration of these receptacles within the Bin Storage Areas is shown in Figure 2.
3.3.3 Commercial Bin Storage Area Size

To ensure sufficient area is available for storage of the waste receptacles, the quantity of receptacles required
for the Bin Storage Area was modelled utilising a range of receptacle sizes from 240L to 1,100L as shown in
Table 3-2. This was based on three collections per week of refuse and one collection per week of recyclables
from the commercial tenancies.

Table 3-3: Receptacle Requirements for the Commercial Bin Storage Area

Waste Generation Number of Receptacles Required
Waste Stream
(L/week) 240L 660L 1,100L
Refuse 5,452 8 3 2
Recycling 1,074 5 2 1

Based on receptacle dimensions specified in Table 3-1, the Commercial Bin Storage Area has been sized to
accommodate the following receptacles:

e 3 x660L refuse receptacles; and
e 2x660L recycling receptacles.

The configuration of these receptacles within the Bin Storage Areas is shown in Figure 2.
3.3.4 Design

The Bin Storage Areas will be located at ground level of the Proposal. The design of the Bin Storage Areas
should consider the following:

e A physical barrier to separate the residential and commercial Bin Storage Areas;

e Impervious floors draining to the sewer;

e Atap for washing of Bins and Bin Storage Area as required;

e Adequate aisle width for easy manoeuvring of receptacles;

e No double stacking of receptacles;

e Doors to the Bin Storage Areas must be self-closing and are proposed to be vermin proof;

e Doors to the Bin Storage Areas must be wide enough to fit bins through;

e Ventilated to a suitable standard;

e  Appropriate signage;

e Bin Storage areas should be undercover where possible and be designed to not permit stormwater to
enter into the drain;

e The Bin Storage Area shall be located behind the building setback line;

e Receptacles are not visible from the property boundary or areas trafficable by the public; and

e Receptacles are reasonably secured from theft and vandalism.
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It is worth noting that the number of receptacles and corresponding placement of receptacles as shown in
Figure 2 represent the maximum requirements based on the assigned collection frequency. An increased
collection frequency would therefore lower the number of receptacles required for the Proposal.

Receptacle and storage space within the Bin Storage Areas will be monitored during the operation of the
Proposal to ensure that the receptacles are sufficient.

3.4 Waste Chute System

In order to ensure the efficient disposal of waste to the Bin Storage Areas, a Waste Chute System will be
utilised at the Proposal. The Proposal will utilise a Dual (refuse and recycling) Chute System, which uses
separate waste chutes for refuse and recycling waste.

The waste chute will be located in close proximity to the elevators and be accessible on each level. Chutes are
typically 610mm in diameter. To reduce odour the chute system is ventilated with an extraction fan at the top
of the chute and will be routinely cleaned via chute flushing operations. Chutes are required to be noise
insulated.

The onsite caretaker will be required to exchange full receptacles with empty receptacles at the terminus of
the waste chute system.

3.4.1 Carousel or Linear Systems

The Proposal is aiming to utilise carousels or linear track systems at the terminus of waste chute systems to
reduce the amount of work required by the onsite caretaker to manoeuvre waste receptacles within the Bin
Storage Areas. The carousel and linear track systems can be designed to automate the rotation of receptacles
through the use of sensors under the waste chute which is activated when the receptacle is full. The carousel
or linear systems will then move the full receptacle and place an empty receptacle under the waste chute.
Carousel and linear systems can accommodate between two to five receptacles depending on the system
used.
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4 Waste Collection

The City will service the Proposal by providing 660L receptacles for refuse and recyclables for residential and
commercial tenancies, which are to be collected by the City’s rear lift waste collection vehicle. The City’s
waste collection vehicle will collect waste adjacent to the Bin Storage Areas once per week for residential
refuse, residential recycling and commercial recycling, and three times per week for commercial refuse.

The City’s waste collection vehicle will reverse into the Proposal off Kintail Road into the waste collection truck
loading area adjacent to the Bin Storage Areas, from where the City’s waste collection staff will ferry
receptacles to and from the Bin Storage Areas. Once collection is complete the waste collection vehicle will
exit the Proposal in forward gear.

The ability of the City’s waste collection vehicle to access the Proposal will be determined by the appointed
traffic engineer within the traffic management plan.

4.1 Bulk Verge Collection

The City offers its residents one junk/whitegoods and multiple greenwaste verge collections throughout the
year. Any bulk waste material to be collected through this service will require placement along the property
verge in line with the City’s requirements. Further information regarding bulk verge collections and other
waste disposal options can be obtained from the City's website.
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5 Property Management Activities

A Strata Manager or assigned resident will be engaged to complete the following tasks:

e  Monitoring of receptacles, waste chute system and Bin Storage Areas;

e Maintenance of receptacles, waste chute system and Bin Storage Areas;

e Clean receptacles, waste chute system and Bin Storage Areas when required;

e Ensure that bulk waste will be deposited on the verge in accordance with the City’s requirements;

e  Monitoring bulk verge collection areas during collection periods; and

e The occupants of the development will be made aware of the WMP and their responsibilities under
the Plan.

TW17040 - Waste Management Plan.1b July 2017 | Page 8




Waste Management Plan s :59"{

20-22 Kintail Road, Applecross 3 "“
Norup & Wilson Projects Pty Ltd \

6 Conclusion

As demonstrated within this WMP, the Proposal provides sufficiently sized Bin Storage Areas for refuse, and
recyclables based on a suitable configuration of receptacles. This indicates that satisfactorily designed Bin
Storage Areas have been provided and collection of refuse and recycling receptacles can be completed from
the Proposal.

The above is achieved using the following receptacles for refuse and recyclable collections:

e Residential Bin Storage Area — Twelve (12) 660L refuse receptacles and six (6) 660L recyclable
receptacles collected once per week from residential apartments; and

e Commercial Bin Storage Area — Three (3) 660L refuse receptacle collected three times per week and
two (2) 660L recycling receptacle collected once per week from the commercial tenancy.

The City will service the Bin Storage Areas at the Proposal. The City’s waste collection vehicle will reverse into
the Proposal off Kintail Road into the waste collection truck area adjacent to the Bin Storage Areas and City
waste collection staff will ferry receptacles to and from the Bin Storage Areas. Once collection is complete the
waste collection vehicle will exit the Proposal in forward gear.

The ability of the City’s waste collection vehicle to access the Proposal will be determined by the appointed
traffic engineer within the traffic management plan.

A suitably qualified Property Manager will be engaged to oversee all relevant aspects of waste management at
the Proposal.
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Figures

Figure 1: Site Aerial and Locality Plan

Figure 2: Bin Storage Areas and Collection Area
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Executive Summary

This report provides acoustic design advice relating to the town planning applications for the mixed use
development to be located at 20-22 Kintail Road, Applecross.

Cundall has completed attended noise surveys of the existing ambient noise environment in the vicinity of
the site.

Recommendations for fagade glazing to control external noise intrusion have been developed based upon
measurements of traffic noise in the vicinity of the development. Noise to the development is predicted to be
adequately controlled using standard single or double glazed systems.

Details and recommendations to achieve compliance with Part F(5) of the Building Code of Australia have
been provided.
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1. Introduction

Norup Wilson Projects Pty Ltd are project managing the 20-22 Kintail Road Development on behalf of the
developing entity 22 Kintail Road Pty Ltd.’.

Cundall has been engaged to provide acoustic design advice for the project.

1.1  Site description

The proposed development site is located at 20-22 Kintail Road, Applecross. Figure 1 shows the location of
the site and its immediate surroundings.
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Figure 1: Proposed site and surrounds

The site is in an area made up predominantly of commercial and mixed-use buildings, and is bounded to
the west, north and the east by two storey residential dwellings, and to the south by Kintail Road with a mix
of residential and commercial properties beyond.
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1.2 Proposed development

The development is to be constructed upon the site of two existing residential properties. It is proposed to
be 15-storeys tall and will include the following:

o a residential tower containing 97 apartments

four floors of car parking (ground, mezzanine, L1 and L2)

o café, function space and amenities on ground floor
. pool and associated deck on L15
[ ]

roof plant deck (pool plant, exhaust fans, base building AC condensers and boilers).

We understand that AC for the development is to be provided by condenser units located adjacent to the lift

core on each floor.

A typical apartment level is illustrated in Figure 2.
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Figure 2: Proposed typical apartment floor layout.
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2. Existing noise environment

2.1 Attended acoustics surveys

Measurements of traffic noise in the vicinity of the site were conducted between 1630-1640 hrs on 21
September 2017 at the Kintail Road interface of the site.

The measured traffic noise level at this time was 64 dB Laeq and is considered representative of the typical
peak hour noise level at the site.

An inspection of the surrounding area identified major mechanical plant on adjacent buildings, though if this
plant was operating during our survey, it was not audible at the boundary of the proposed site.

A door alarm associated with 19 Kintail Road was clearly heard twice at the survey location during our site
inspection. This appears to operate whenever the car park door opens, and sounds for approximately 40
seconds.
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3. External noise intrusion

3.1 Acoustic criteria

Internal noise levels within residential apartments due to external noise sources such as traffic are to be
designed in accordance with Australian Standard AS2107:2016 Acoustics — Recommended design sound
levels and reverberation times for building interiors internal noise recommendations as detailed in

Design sound level,

dB Lacq
Apartment common areas 45-50
Living areas 30-40
Sleeping areas (night time) 30-35
Table 1.

Design sound level,

dB Lacq
Apartment common areas 45-50
Living areas 30-40
Sleeping areas (night time) 30-35

Table 1 — AS2107 recommended internal noise levels, developments near a minor road

3.2 Noise surveys
Our calculations and predictions are based upon the measured noise levels detailed in Section 2.

3.3 Facade glazing

It is not confirmed at this stage whether windows for the development will be single or double glazed.
Based upon the measured noise levels and reviewed drawings, all glazing directly exposed to traffic noise
from Kintail Road must be a minimum of:

e 8.38 mm thick laminated glass; or 6.5 mm thick Veridian Vlam Hush
e 10 mm /12 mm /4 mm double glazed units.

Table 2 provides a summary of the acoustic performance requirements of the recommended glazing
systems.

Octave Band Centre Frequency, Hz

Glazing type
63 125 250 500 1000 2000 4000

20-22 Kintail Road — Acoustic Design Report
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Single glazing 21124 | 27 | 33 | 34 36 43

Double Glazing 21| 26 | 23 | 33 40 44 43

Table 2 — Glazing acoustic performance requirements
For other sections of facade, glazing may be 6 mm float glass or 612/6 double glazed units.
Other glazing systems may be acceptable, but must be reviewed by Cundall prior to approval. These

glazing recommendations are subject to approval for thermal comfort by the services engineer for the
project. The framing and seals of the glazing must not limit the sound insulation performance of the system

overall.

3.4 Wind noise from facade elements
We have not, at this stage, been provided with details of the fagade construction for review.

Based upon the current elevations and renders provided by the architect, there does not appear to be any
fins or shading elements which may result in significant wind generated noise.

We will revisit this issue as the design progresses and raise any concerns we may have.

20-22 Kintail Road — Acoustic Design Report
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4. Internal sound insulation

4.1 Building Code of Australia (BCA) requirements

Condition 11 of the Planning Permit requires that the apartments must be constructed to limit noise
transmission in accordance with Part F (5) of the Building Code of Australia. This section of the BCA details
that the acoustic criteria in Table 3 apply to partitions and floors within the proposed development.

Partition/Floor

BCA minimum sound
insulation criteria (dB)

Laboratory

In-situ

Comments

Discontinuous construction not

lobby, etc.

Wall separating habitable rooms Rw+ Ctr 250 |Dnrw+ Cr 245 )
required
. Discontinuous construction not
Wall separating wet areas Rw+ Ctr 250 |Dnrw+ Cr 245 .
required
Wall separating a wet area or Discontinuous construction
$a separating & w Rw + G250 | Dara+ Cy > 45 |- ooninuou Het
kitchen and a habitable room required
Wé.l" separatlng a sole-oclcupanlc y Discontinuous construction not
unit from a stairway, public corridor, Rw =50 Dntw > 45 )
_ required
public lobby, etc.
ngl separating a sole-occ.:upancy Ry > 50 Dutw > 45 D|309nt|nuous construction
unit from a plant room or lift shaft required
i i Rw+ Ctr>50 |Dntw+ Cir>45
Flgor separating sole-occupancy N r e r Floor impact isolation required
units Lhw < 557 Lntw< 551
Floor separating a sole-occupancy
unit from a commercial tenancy, Rw + Cr 250 | Dnrw+ Cr 245 . o .
. . . Floor impact isolation required
plant room, lift shaft, stairway, public Low < 551 Lntw< 551
corridor, public lobby or the like
Door separating a sole-occupancy
unit from a public corridor, public Rw > 30 Dntw =25

Table 3 — BCA minimum sound insulation requirements

Note that where a kitchen is open to a living area, the kitchen is considered a habitable room by the BCA.

"In our experience, the minimum BCA requirement of L, + C, < 62 is insufficient for apartments of even moderate quality. We instead

recommend that a rating of L, < 55 be targeted.
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4.2 Reviewed drawings

We have reviewed the current architectural drawings set dated 8 September 2017, Rev J, provided by
Hillam Architects.

4.3 Internal partitions
Table 4 details our acoustic construction recommendations for internal walls to achieve compliance with the

minimum BCA sound insulation criteria.

Predicted acoustic

Wall type Construction performance (dB) Discontinuous

Masonry
Inter-tenancy e 13 mm thick plasterboard Rw+Ct 55 Yes
e 22 mm furring channels with 25 mm
thick, minimum 11 kg/m?3 acoustic
insulation
e 110 mm brick, concrete or filled concrete
block (1,800 kg/m?)
e 20 mm clear gap
e 64 mm stud with insulation
e 13 mm thick plasterboard
Inter-tenancy e 13 mm standard plasterboard Rw+Ci 50 No
e 22 mm furring channels on 15 mm
resilient wall mounts with insulation
e 140 mm concrete or filled concrete block
(1,800 kg/m?)
e 22 mm furring channels
e 13 mm standard plasterboard
Lightweight
Inter-tenancy e 2x 13 mm fire rated plasterboard Rw+Ctr 50 Yes
e 64-70 mm timber or steel studs
e 75 mm thick, 11 kg/m? acoustic insulation
e 20 mm clear gap
e 75 mm thick, 11 kg/m?3 acoustic insulation
e 64-70 mm timber or steel studs
e 1x 13 mm fire-rated plasterboard
Corridor wall e 2x 13 mm thick fire rated plasterboard Rw 50
e Staggered steel studs in a 90 mm track
e 75 mm thick, 11 kg/m3 acoustic insulation
e 1x 13 mm thick fire rated plasterboard

Table 4 — Wall Types - Acoustic treatment recommendations

20-22 Kintail Road — Acoustic Design Report 7
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4.4 Garbage chutes

Garbage chutes, see Figure 4, are located adjacent to the lift core and abut apartments. They must be
designed to minimise structure borne noise to apartments.
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Figure 4: Garbage chute location

Connections between the chute and the building structure must be minimised, and only provided at floor
slab level.

Where a metal chute is used, all such connections are required to be structurally isolated and the chute
itself may require cladding to dampen noise.

A transition at the bottom of chutes should be avoided to stop impact noise.

We recommend the use of a plastic chute such as Wastech Smoothtube, or similar.

4.5 Floor-ceiling constructions
For floors between apartments, we understand that the client is proposing a skim coat ceiling below a

250 mm thick concrete slab. To achieve the requirements of the BCA, the following construction is
recommended:

e Floor finish (carpet, timber or tiles);

e Acoustic underlay below all hard floor finishes;

e 250 mm thick concrete floor slab;

e Skim coat ceiling.
Acceptable acoustic underlay products include 3 mm Damtec Standard or 4.5 mm Regupol 4515.

20-22 Kintail Road — Acoustic Design Report
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4.6 Tiled external areas

External apartment areas are tiled, and often located adjacent to or directly above habitable rooms of other
apartments, all pavers must be provided with a resilient underlay or proprietary mounting system which
provides resilience.

E= :
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Figure 5: Paved external areas

4.7 Walls between apartments and building cores

As far as is practicable, lifts should be structurally isolated from the building structure. Rails should be
supported from the structure only at floor slab level.

Walls separating apartments from the building cores (lifts, stair wells, risers etc.) should be a separate stud
construction to minimise footfall, services and lift noise intrusion, as shown in Figure 6.
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igure 6: Wall separating apartments from core
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4.8 Level 15 pool
Figure 7 shows the layout of the pool area for the development.
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Figure 7: Level 15 pool

As with balconies, any hard floor surface in this area must be provided with a resilient acoustic underlay.

The pool itself must also be isolated from the building structure, by building the pool “tub” itself on an
isolated formwork. A schematic example of the recommended isolation is shown in Figure 8.

20-22 Kintail Road — Acoustic Design Report
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Flexible, water-proof seal

Foam isolator

Structural slab

Isolation mounts
and formwork

Pool “tub”

Figure 8: Pool structural isolation

Isolation mounts should be selected to be static under the full load of the filled pool tub. The final selection
and specification of mounts should be completed by the supplier.

All pool plant, connections and pipework must be structurally isolated from both the structural slab and the

pool tub.

The design of this isolation can be discussed in further detail during the documentation stage of the project.

20-22 Kintail Road — Acoustic Design Report
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5. Noise from commercial tenancies

5.1 Noise from sites outside the development

It is not part of our scope of works for the project to assess the environmental noise impact of nearby noise
generating sites on the development.

The developer should be informed, however, that noise from commercial premises (such as mechanical
plant and door alarms) are subject to the requirements of the Environmental Protection Act 1986 (WA).

5.2 Noise from ground floor tenancies to apartments

To comply with the requirements of the BCA, floor/ceilings between commercial tenancies must be
constructed in a manner similar to that detailed in Section 4.5.

The deletion of ceiling between ground floor tenancies and apartments on Level 1 may be acceptable,
provided the Level 1 slab is a minimum of 150 mm thick concrete.

5.3 Noise from ground floor tenancies to nearby noise sensitive uses

We understand that the ground floor tenancies are to be operated by other parties and, as such, noise from
these tenancies will not be the direct responsibility of the developer. Activity noise from the ground floor
tenancies will be subject to the requirements of the Environmental Protection Act 1986 (WA), and a
reference to this document should be provided within any future tenancy agreements.

20-22 Kintail Road — Acoustic Design Report 12
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6. Mechanical services

6.1 Mechanical services noise to internal spaces

AS2107 recommends the internal noise levels detailed in Table 5 for developments in suburban areas.

Design sound level,

dB Lacq
Apartment common areas 45-50
Living areas 30-40
Sleeping areas (night time) 30-35
Car park <65

Table 5 — AS2107 recommended internal noise levels

All mechanical services equipment must be designed to achieve the internal ambient levels in Table 5.

Acoustic treatment recommendations for typical mechanical plant systems will be developed during the
Construction Documentation stage of the project, however the following preliminary recommendations
should be considered.

6.1.1 Location of AC condensers

The location of condenser units shown in Figure 9 is considered appropriate for the project, however
consideration must be given to noise from the units to the adjacent apartments.

The privacy screen provided to the balcony to the south must be continuous, free of gaps (including at the
bottom) and extend to full height, slab to slab.

The units must also be appropriately vibration isolated from the structure.

: = : | % T
' e AC
=
condensers

1 Privacy screen |——©

Figure 9: Location of AC condenser units
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6.1.2 Noise from internal AC units

In practice, it is difficult for split system air conditioning systems to comply with the recommendations of
AS2107 at all times. Our recommendation is that internal units should be selected so as to comply in living
areas at medium speed and in sleeping areas when operating at low speed. This is likely to minimise
significant adverse impact in the majority of cases.

6.2 Vibration control

Vibration levels arising from the operation of the building (plant, car stackers, car park doors and lifts) must
be limited to prevent undue disturbance to building occupants.

Based on the requirements of AS2670.2-1990 Evaluation of human exposure to whole-body vibration —
Continuous and shock-induced vibration in buildings (1 to 80 Hz), surface vibration velocity levels in
occupied areas must not exceed 0.14 mm/s Root Mean Squared (RMS) (taken to be Curve 1.4 of the
combined-direction vibration velocity limit). These vibration levels are unlikely to cause adverse comment in
residential apartments.

All equipment must be resiliently isolated from the building structure and flexible connections used between
all mechanical plant and duct/pipework. Table 47 of the ASHRAE Handbook, provided in Appendix B,
details the recommended isolation systems.

20-22 Kintail Road — Acoustic Design Report 14
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7. Hydraulic services

7.1 Services treatment in walls and ceilings
To achieve the minimum requirements of the BCA, the acoustic treatment detailed in Table 6 is required.

Condition and BCA
requirement

Minimum acoustic treatment

PVC/HDPE waste
\ pipe lagged with 1
layer of min. 4 kg/m?
acoustic pipe lagging

Pipework above

habitable spaces T SIS IRII o R
\
Rw + Ct 40 dB /4 N
13 mm thick, fire or acoustic 50 mm thick, min. 24 kg/m?
rated plasterboard acoustic |nsu|atl0n, 1200 mm
each side of pipe

Habitable room

5
PVC/HDPE waste o9
pipe lagged with 1 , »E: 75 mm
Pipework above wet layer of min. 4 kg/m el thick,
areas acoustic pipe lagging :,: min. 10
(3 kg/m?3
Rw + Ctr 25 dB /A :5: acoustic
i <2 insulation
1 layer of 10 mm thick 13 mm thick standard ::
plasterboard = 4%
standard plasterboard Se! 8 .
< Habitable
i:: room
Wet area [
[
]

20-22 Kintail Road — Acoustic Design Report
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Condition and BCA
requirement

Minimum acoustic treatment

PVC/HDPE waste

) o 2 layers of 13 mm thick pipe lagged with 1
Pipework in riser standard plasterboard [ layer of min. 4 kg/m?
adjacent to habitable #— | acoustic pipe lagging
room

Rw + Ct 40 dB Habitable room Riser
75 mm thick, min. 10 kg/m?3 L1
acoustic insulation ]

_ o 1 layer of 13 mm thick ;XS{;%ZE \xﬁﬁt?
Pipework in riser standard plasterboard [ —» layer of min. 4 kg/m?
adjacent to wet area | acoustic pipe lagging

Rw + Cv 25 dB Wet area Riser
L

Table 6 — Hydraulic services - Acoustic treatment recommendations

7.2 Water supply pipes

Copper and steel pipework should be avoided, and flexible plastic pipework be used to reduce the likelihood
of flow generated noise being audible in adjacent spaces.

7.3 Support and fixing of pipework

There must be no physical contact between pipework and lightweight elements of the building structure,
including studwork walls and suspended ceilings. Pipework must be suspended and fixed only to the
concrete slab above.

Where pipework is located within discontinuous cavity walls, they must only be tied to the side of the
partition served by the pipework and not in contact (or by movement come into contact) with studwork on
the opposite side of the wall.

20-22 Kintail Road — Acoustic Design Report 16
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7.4 Penetrations
All pipe penetrations through acoustically rated floors, ceilings, and walls must be acoustically sealed.

Penetrations should be no greater than 10 mm larger than required for the pipework, and sealed with a
flexible, non-setting acoustic sealant such as mastic. Where larger penetrations occur, they must be
reduced to within 10 mm of the pipe using materials of equivalent acoustic performance of the floor, ceiling
or wall penetrated, prior to sealing.

Care must be taken to ensure there is no contact between pipes and the surrounding structure.

20-22 Kintail Road — Acoustic Design Report 17
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8. Appendix A — Acoustic terminology

WEIGHTED SOUND REDUCTION INDEX (Rw)

The laboratory sound insulation performance usually provided by manufacturers and suppliers is the
weighted sound reduction index, Rw. The higher the rating, the better the sound reduction between
spaces.

WEIGHTED STANDARDISED LEVEL DIFFERENCE (Dntw)

The in-situ sound insulation performance usually measured on site is the weighted standardised level
difference, Dntw. This rating is normalised to the reverberation time measured in the receiving room during
testing. The higher the rating, the better the sound reduction between spaces.

Ctr

Cr is an adjustment factor to a sound insulation rating which allows for the intrusion of low frequency noise,
like noise from trucks and subwoofers. This term is used to provide information about the acoustic
performance at different frequencies, as part of a single number rating system.

‘A’-WEIGHTED SOUND LEVEL dBA

The unit generally used for measuring environmental, traffic or industrial noise is the A-weighted sound
pressure level in decibels, denoted dBA. An A-weighting network can be built into a sound level measuring
instrument such that sound levels in dBA can be read directly from a meter. The weighting is based on the
frequency response of the human ear and has been found to correlate well with human subjective reactions
to various sounds. An increase or decrease of approximately 10 dB corresponds to a subjective doubling or
halving of the loudness of a noise. A change of 2 to 3 dB is subjectively barely perceptible.

EQUIVALENT CONTINUOUS SOUND LEVEL (Laeq)

Another index for assessment for overall noise exposure is the equivalent continuous sound level, Leq. This
is a notional steady level, which would, over a given period of time, deliver the same sound energy as the
actual time-varying sound over the same period. Hence fluctuating levels can be described in terms of a
single figure level.

REVERBERATION TIME (RTeo)

The time, in seconds, taken for a sound within a space to decay by 60 dB after the sound source has
stopped is denoted at the reverberation time. The RT is an important indicator of the subjective acoustic
within an auditorium. A large RT subjectively corresponds to an acoustically ‘live’ or ‘boomy’ space, while a
small RT subjectively corresponds to an acoustically ‘dead’ or ‘flat’ space.

NOISE REDUCTION COEFFICIENT (NRC)

A single number rating between 0 and 1 of the ability of a material to absorb sound. It is the average of the
absorption coefficients in the 250-2000 Hz octave bands. The larger the number, the more absorptive the
material.

L aco

Refers to the sound pressure level measured in dBA, exceeded for 90% of the time i.e. measured noise
levels were greater than this value for 90% of the time interval. This is also often referred to the background
noise level, or ambient noise level.

20-22 Kintail Road — Acoustic Design Report 18
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9. Appendix B — ASHRAE Table 47
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Table 47 Selection Guide for Vibration Isolation

48.45

Shaft Power

Equipment Location (Note 1)

Slab on Grade

Floor Span

Upto6m

6to9m

9to12m

Min.

Min.

Min.

Min.

kW and Base Isolator Defl., Base Isolator Defl., Base Isolator Defl., Base Isolator Defl., Reference
Equipment Type Other RPM  Type Type mm Type Type mm Type Type mm Type Type mm Notes
Refrigeration Machines and Chillers
Reciprocating All All A 2 6.4 A 4 19 A 4 38 A 4 64 2,312
Centrifugal, scroll All All A 1 6.4 A 4 19 A 4 38 A 4 38 234812
Screw All All A 1 25 A 4 38 A 4 64 A 4 64 234,12
Absorption All All A 1 6.4 A 4 19 A 4 38 A 4 38
Air-cooled recip., scroll All All A 1 6.4 A 4 38 A 4 38 A 4 64 245,12
Air-cooled screw All All A 4 25 A 4 38 B 4 64 B 4 64 2,458,12
Air Compressors and Vacuum Pumps
Tank-mounted horiz. <75 All A 3 19 A 3 19 A 3 38 A 3 38 3,15
>11 All C 3 19 C 3 19 C 3 38 C 3 38 3,15
Tank-mounted vert. All All C 3 19 C 3 19 C 3 38 C 3 38 3,15
Base-mounted All All C 3 19 C 3 19 C 3 38 Cc 3 38 3,14,15
Large reciprocating All All C 3 19 C 3 19 C 3 38 C 3 38 3,14,15
Pumps
Close-coupled <5.6 All B 2 6.4 C 3 19 C 3 19 C 3 19 16
>7.5 All C 3 19 C 3 19 C 3 38 C 3 38 16
Large inline 3.7t019 All A 3 19 A 3 38 A 3 38 A 3 38
222 All A 3 38 A 3 38 A 3 38 A 3 64
End suction and split case <30 All C 3 19 C 3 19 C 3 38 C 3 38 16
371093 All Cc 3 19 C 3 19 C 3 38 C 3 64 10,16
>110 All C 3 19 C 3 38 C 3 64 C 3 89 10,16
Packaged pump systems All All A 3 19 A 3 19 A 3 38 C 3 64
Cooling Towers All Upto 300 A 1 6.4 A 4 89 A 4 89 A 4 89 5,8,18
301to 500 A 1 6.4 A 4 64 A 4 64 A 4 64 5,18
50landup A 1 6.4 A 4 19 A 4 19 A 4 38 5,18
Boilers
Fire-tube All All A 1 6.4 B 4 19 B 4 38 B 4 64 4
Water-tube, copper fin All All A 1 3 A 1 3 A 1 3 B 4 6.4
Axial Fans, Plenum Fans, Cabinet Fans, Fan Sections, Centrifugal Inline Fans
Up to 560 mm diameter All All A 2 6.4 A 3 19 A 3 19 C 3 19 4,9
610 mm diameter and up <500 PaSP Upto 300 B 3 64 C 3 89 C 3 89 C 3 89 9,8
300to 500 B 3 19 B 3 38 C 3 64 C 3 64 9,8
50landup B 3 19 B 3 38 B 3 38 B 3 38 9,8
>501PaSP Upto300 C 3 64 C 3 89 C 3 89 Cc 3 89 3,89
300to 500 C 3 38 C 3 38 C 3 64 C 3 64 3,8,9
50landup C 3 19 C 3 38 C 3 38 C 3 64 3,8,9
Centrifugal Fans
Up to 560 mm diameter All All B 2 6.4 B 3 19 B 3 19 B 3 38 9,19
610 mm diameter and up <30 Upto300 B 3 64 B 3 89 B 3 89 B 3 89 8,19
300to 500 B 3 38 B 3 38 B 3 64 B 3 64 8,19
50landup B 3 19 B 3 19 B 3 19 B 3 38 8,19
>37 Upto300 C 3 64 C 3 89 C 3 89 C 3 89 238919
300to 500 C 3 38 C 3 38 C 3 64 C 3 64 2389,19
50landup C 3 254 C 3 38 C 3 38 C 3 64 2389,19
Propeller Fans
Wall-mounted All All A 1 6.4 A 1 6.4 A 1 6.4 A 1 6.4
Roof-mounted All All A 1 6.4 A 1 6.4 B 4 38 D 4 38
Heat Pumps, Fan-Caoils, All All A 3 19 A 3 19 A 19 A/D 38
Computer Room Units
Condensing Units All All A 1 6.4 A 4 19 A 4 383 AD 4 38
Packaged AH, AC, H and V Units
All <75 All A 3 19 A 3 19 A 3 19 A 3 19 19
<11 Upto300 A 3 19 A 3 89 A 3 89 Cc 3 89 248,19
<1kPaSP 301to500 A 3 19 A 3 64 A 3 64 A 3 64 4,19
50landup A 3 19 A 3 38 A 3 38 A 3 38 4,19
>1 kPa SP11, Upto 300 B 3 19 C 3 89 C 3 89 Cc 3 89 23489
>1kPaSP 301to500 B 3 19 C 3 38 C 3 64 C 3 64 2,349
50landup B 3 19 C 3 38 C 3 38 C 3 64 2,349
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Table 47 Selection Guide for Vibration Isolation (Continued)

Equipment Location (Note 1)

Floor Span
Slab on Grade Upto6m 6to9m 9to12m

Shaft Power Min. Min. Min. Min.
kW and Base Isolator Defl.,, Base Isolator Defl., Base Isolator Defl., Base Isolator Defl., Reference

Equipment Type Other RPM  Type Type mm Type Type mm Type Type mm Type Type mm Notes
Packaged Rooftop All All A/D 1 6.4 D 3 19 See Reference Note 17 5,6,8,17
Equipment
Ducted Rotating Equipment
Small fans, fan-powered <300 L/s All A 3 12.7 A 3 12.7 A 3 12.7 A 3 12.7 7
boxes >301 L/s All A 3 19 A 3 19 A 3 19 A 3 19
Engine-Driven All All A 3 19 C 3 38 C 3 64 C 3 89 2,34

Generators

Piping and Ducts (See sections on Isolating Vibration and Noise in Piping Systems and Isolating Duct Vibration for isolator selection.)

Base Types: Isolator Types:

A. No base, isolators attached directly to equipment (Note 28)
B. Structural steel rails or base (Notes 29 and 30)

C. Concrete inertia base (Note 31)

D. Curb-mounted base (Note 32) 26)

1. Pad, rubber, or glass fiber (Notes 20 and 21)
2. Rubber floor isolator or hanger (Notes 20 and 25)
3. Spring floor isolator or hanger (Notes 22, 23, and

4. Restrained spring isolator (Notes 22
and 24)

5. Thrust restraint (Note 27)

6. Air spring (Note 25)

Notes for Table 47: Selection Guide for Vibration Isolation

These notes are keyed to the column titled Reference Notes in Table 47
and to other reference numbers throughout the table. Although the guide
is conservative, cases may arise where vibration transmission to the build-
ing is still excessive. If the problem persists after all short circuits have
been eliminated, it can almost always be corrected by altering the support
path (e.g., from ceiling to floor), increasing isolator deflection, using low-
frequency air springs, changing operating speed, improving rotating com-
ponent balancing, or, as a last resort, changing floor frequency by stiffen-
ing or adding more mass. Assistance from a qualified vibration consultant
can be very useful in resolving these problems.

Note 1. Isolator deflections shown are based on a reasonably expected floor
stiffness according to floor span and class of equipment. Certain spaces
may dictate higher levels of isolation. For example, bar joist roofs may
require a static deflection of 38 mm over factories, but 64 mm over com-
mercial office buildings.

Note 2. For large equipment capable of generating substantial vibratory
forces and structureborne noise, increase isolator deflection, if necessary,
so isolator stiffness is less than one-tenth the stiffness of the supporting
structure, as defined by the deflection due to load at the equipment sup-
port.

Note 3. For noisy equipment adjoining or near noise-sensitive areas, see the
section on Mechanical Equipment Room Sound Isolation.

Note 4. Certain designs cannot be installed directly on individual isolators
(type A), and the equipment manufacturer or a vibration specialist should
be consulted on the need for supplemental support (base type).

Note 5. Wind load conditions must be considered. Restraint can be achieved
with restrained spring isolators (type 4), supplemental bracing, snubbers,
or limit stops. Also see Chapter 55.

Note 6. Certain types of equipment require a curb-mounted base (type D).
Airborne noise must be considered.

Note 7. See section on Resilient Pipe Hangers and Supports for hanger
locations adjoining equipment and in equipment rooms.

Note 8. To avoid isolator resonance problems, select isolator deflection so
that resonance frequency is 40% or less of the lowest normal operating
speed of equipment (see Chapter 8 in the 2009 ASHRAE Handbook—
Fundamentals). Some equipment, such as variable-frequency drives, and
high-speed equipment, such as screw chillers and vaneaxial fans, contain
very-high-frequency vibration. This equipment creates new technical
challenges in the isolation of high-frequency noise and vibration from a
building’s structure. Structural resonances both internal and external to
the isolators can significantly degrade their performance at high frequen-
cies. Unfortunately, at present no test standard exists for measuring the
high-frequency dynamic properties of isolators, and commercially avail-
able products are not tested to determine their effectiveness for high fre-
quencies. To reduce the chance of high-frequency vibration transmission,
add a 25 mm thick pad (type 1, Note 20) to the base plate of spring isola-
tors (type 3, Note 22, 23, 24). For some sensitive locations, air springs
(Note 25) may be required. If equipment is located near extremely noise-
sensitive areas, follow the recommendations of an acoustical consultant.

Note 14. Compressors: When using Y, W, and multihead and multicylinder
compressors, obtain the magnitude of unbalanced forces from the equip-
ment manufacturer so the need for an inertia base can be evaluated.

Note 15. Compressors: Base-mounted compressors through 4 kW and hor-
izontal tank-type air compressors through 8 kW can be installed directly
on spring isolators (type 3) with structural bases (type B) if required, and
compressors 10 to 75 kW on spring isolators (type 3) with inertia bases
(type C) with a mass 1 to 2 times the compressor mass.

Note 16. Pumps: Concrete inertia bases (type C) are preferred for all flex-
ible-coupled pumps and are desirable for most close-coupled pumps,
although steel bases (type B) can be used. Close-coupled pumps should
not be installed directly on individual isolators (type A) because the
impeller usually overhangs the motor support base, causing the rear
mounting to be in tension. The primary requirements for type C bases are
strength and shape to accommodate base elbow supports. Mass is not usu-
ally a factor, except for pumps over 55 kW, where extra mass helps limit
excess movement due to starting torque and forces. Concrete bases (type
C) should be designed for a thickness of one-tenth the longest dimension
with minimum thickness as follows: (1) for up to 20 kW, 150 mm; (2) for
30 to 55 kW, 200 mm; and (3) for 75 kW and up, 300 mm.

Pumps over 55 kW and multistage pumps may exhibit excessive
motion at start-up (“heaving”); supplemental restraining devices can be
installed if necessary. Pumps over 90 kW may generate high starting
forces; a vibration specialist should be consulted.

Note 17. Packaged Rooftop Air-Conditioning Equipment: This equip-
ment is usually installed on low-mass structures that are susceptible to
sound and vibration transmission problems. The noise problems are com-
pounded further by curb-mounted equipment, which requires large roof
openings for supply and return air.

The table shows type D vibration isolator selections for all spans up to
6 m, but extreme care must be taken for equipment located on spans of over
6 m, especially if construction is open web joists or thin, low-mass slabs.
The recommended procedure is to determine the additional deflection
caused by equipment in the roof. If additional roof deflection is 6 mm or
less, the isolator should be selected for 10 times the additional roof deflec-
tion. If additional roof deflection is over 6 mm, supplemental roof stiffen-
ing should be installed to bring the roof deflection down below 6 mm, or
the unit should be relocated to a stiffer roof position.

For mechanical units capable of generating high noise levels, mount
the unit on a platform above the roof deck to provide an air gap (buffer
zone) and locate the unit away from the associated roof penetration to
allow acoustical treatment of ducts before they enter the building.

Some rooftop equipment has compressors, fans, and other equipment
isolated internally. This isolation is not always reliable because of internal
short-circuiting, inadequate static deflection, or panel resonances. It is
recommended that rooftop equipment over 135 kg be isolated externally,
as if internal isolation was not used.
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Note 9. To limit undesirable movement, thrust restraints (type 5) are re-
quired for all ceiling-suspended and floor-mounted units operating at 500
Pa or more total static pressure.

Note 10. Pumps over 55 kW may need extra mass and restraints.
Note 11. See text for full discussion.

Isolation for Specific Equipment

Note 12. Refrigeration Machines: Large centrifugal, screw, and recipro-
cating refrigeration machines may generate very high noise levels; special
attention is required when such equipment is installed in upper-story loca-
tions or near noise-sensitive areas. If equipment is located near extremely
noise-sensitive areas, follow the recommendations of an acoustical con-
sultant.

Note 13. Compressors: The two basic reciprocating compressors are

Note 18. Cooling Towers: These are normally isolated with restrained
spring isolators (type 4) directly under the tower or tower dunnage. High-
deflection isolators proposed for use directly under the motor-fan assem-
bly must be used with extreme caution to ensure stability and safety under
all weather conditions. See Note 5.

Note 19. Fans and Air-Handling Equipment: Consider the following in
selecting isolation systems for fans and air-handling equipment:

1. Fans with wheel diameters of 560 mm and less and all fans operating at
speeds up to 300 rpm do not generate large vibratory forces. For fans oper-
ating under 300 rpm, select isolator deflection so the isolator natural fre-
quency is 40% or less than the fan speed. For example, for a fan operating
at 275 rpm, 0.4 x 275 = 110 rpm. Therefore, an isolator natural frequency
of 110 rpm or lower is required. This can be accomplished with a 75 mm
deflection isolator (type 3).

2. Flexible duct connectors should be installed at the intake and discharge of
all fans and air-handling equipment to reduce vibration transmission to air
duct structures.

(1) single- and double-cylinder vertical, horizontal or L-head, which are
usually air compressors; and (2) Y, W, and multihead or multicylinder
air and refrigeration compressors. Single- and double-cylinder compres-
sors generate high vibratory forces requiring large inertia bases (type C)
and are generally not suitable for upper-story locations. If this equip-
ment must be installed in an upper-story location or at-grade location
near noise-sensitive areas, the expected maximum unbalanced force data
must be obtained from the equipment manufacturer and a vibration spe-
cialist consulted for design of the isolation system.

3. Inertia bases (type C) are recommended for all class 2 and 3 fans and air-
handling equipment because extra mass allows the use of stiffer springs,
which limit heaving movements.

4. Thrust restraints (type 5) that incorporate the same deflection as isolators
should be used for all fan heads, all suspended fans, and all base-mounted
and suspended air-handling equipment operating at 500 Pa or more total
static pressure. Restraint movement adjustment must be made under nor-
mal operational static pressures.

Vibration Isolators: Materials, Types, and Configurations
Notes 20 through 32 include figures to assist in evaluating commercially available isolators for HVAC equipment. The isolator selected for a particu-
lar application depends on the required deflection, life, cost, and compatibility with associated structures.

Note 20. Rubber isolators are available in pad (type 1) and molded (type 2) configurations. Pads
are used in single or multiple layers. Molded isolators come in a range of 30 to 70 durometer (a
measure of stiffness). Material in excess of 70 durometer is usually ineffective as an isolator. Iso-
lators are designed for up to 13 mm deflection, but are used where 8 mm or less deflection is
required. Solid rubber and composite fabric and rubber pads are also available. They provide high
load capacities with small deflection and are used as noise barriers under columns and for pipe
supports. These pad types work well only when they are properly loaded and the mass load is
evenly distributed over the entire pad surface. Metal loading plates can be used for this purpose.

RUBBER PADS (Type 1)

RUBBER MOUNTS (Type 2)

Note 21. Glass fiber with elastic coating (type 1). This type of isolation pad is precompressed
molded fiberglass pads individually coated with a flexible, moisture-impervious elastomeric
membrane. Natural frequency of fiberglass vibration isolators should be essentially constant for
the operating load range of the supported equipment. Mass load is evenly distributed over the
entire pad surface. Metal loading plates can be used for this purpose.

GLASS FIBER PADS (Type 1)

Note 22. Steel springs are the most popular and versatile isolators for HVAC applications because
they are available for almost any deflection and have a virtually unlimited life. Spring isolators
may have a rubber acoustical barrier to reduce transmission of high-frequency vibration and noise
that can migrate down the steel spring coil. They should be corrosion-protected if installed out-
doors or in a corrosive environment. The basic types include the following:

SPRING ISOLATOR (Type 3)

Note 23. Open spring isolators (type 3) consist of top and bottom load plates with adjustment
bolts for leveling equipment. Springs should be designed with a horizontal stiffness of at least
80% of the vertical stiffness (k,/k,) to ensure stability. Similarly, the springs should have a mini-
mum ratio of 0.8 for the diameter divided by the deflected spring height.

Note 24. Restrained spring isolators (type 4) have hold-down bolts to limit vertical as well as
horizontal movement. They are used with (a) equipment with large variations in mass (e.g., boil-
ers, chillers, cooling towers) to restrict movement and prevent strain on piping when water is
removed, and (b) outdoor equipment, such as condensing units and cooling towers, to prevent
excessive movement due to wind loads. Spring criteria should be the same as open spring isola-
tors, and restraints should have adequate clearance so that they are activated only when a tempo-
rary restraint is needed.

RESTRAINED SPRING
ISOLATOR

(Type 4)

Closed mounts or housed spring isolators consist of two telescoping housings separated by a
resilient material. These provide lateral snubbing and some vertical damping of equipment move-
ment, but do not limit the vertical movement. Care should be taken in selection and installation to
minimize binding and short-circuiting.
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AIR SPRINGS Note 25. Air springs can be designed for any frequency, but are economical only in applications
= with natural frequencies of 1.33 Hz or less (150 mm or greater deflection). They do not transmit

b — high-frequency noise and are often used to replace high-deflection springs on problem jobs (e.g.,

. b w large transformers on upper-floor installations). A constant air supply (an air compressor with an

air dryer) and leveling valves are typically required.
ROLLING LOBE BELLOWS

Note 26. Isolation hangers (types 2 and 3) are used for suspended pipe and equipment and have
rubber, springs, or a combination of spring and rubber elements. Criteria should be similar to
open spring isolators, though lateral stability is less important. Where support rod angular mis-
alignment is a concern, use hangers that have sufficient clearance and/or incorporate rubber bush-
ings to prevent the rod from touching the housing. Swivel or traveler arrangements may be
necessary for connections to piping systems subject to large thermal movements.

Precompressed spring hangers incorporate some means of precompression or preloading of the
isolator spring to minimize movement of the isolated equipment or system. These are typically
used on piping systems that can change mass substantially between installation and operation.

RUBBER HANGER
(Type 2)

SPRING HANGER
(Type 3)

Note 27. Thrust restraints (type 5) are similar to spring hangers or isolators and are installed in
pairs to resist the thrust caused by air pressure. These are typically sized to limit lateral movement
to 6.4 mm or less.

THRUST RESTRAINT
(Type 5)

Note 28. Direct isolation (type A) is used when equipment is unitary and rigid and does not
require additional support. Direct isolation can be used with large chillers, some fans, packaged

DIRECT ISOLATION (Type A) air-handling units, and air-cooled condensers. If there is any doubt that the equipment can be sup-
ported directly on isolators, use structural bases (type B) or inertia bases (type C), or consult the
equipment manufacturer.

STRUCTURAL BASES (Type B) Note 29. Structural bases (type B) are used where equipment cannot be supported at individual

> locations and/or where some means is necessary to maintain alignment of component parts in
equipment. These bases can be used with spring or rubber isolators (types 2 and 3) and should
have enough rigidity to resist all starting and operating forces without supplemental hold-down
devices. Bases are made in rectangular configurations using structural members with a depth equal
to one-tenth the longest span between isolators. Typical base depth is between 100 and 300 mm,
except where structural or alignment considerations dictate otherwise.

Note 30. Structural rails (type B) are used to support equipment that does not require a unitary
base or where the isolators are outside the equipment and the rails act as a cradle. Structural rails
can be used with spring or rubber isolators and should be rigid enough to support the equipment
without flexing. Usual practice is to use structural members with a depth one-tenth of the longest
span between isolators, typically between 100 and 300 mm, except where structural consider-
ations dictate otherwise.

Note 31. Concrete bases (type C) are used where the supported equipment requires a rigid sup-
port (e.g., flexible-coupled pumps) or excess heaving motion may occur with spring isolators.
They consist of a steel pouring form usually with welded-in reinforcing bars, provision for equip-
ment hold-down, and isolator brackets. Like structural bases, concrete bases should be sized to
support piping elbow supports, rectangular or T-shaped, and for rigidity, have a depth equal to
one-tenth the longest span between isolators. Base depth is typically between 150 and 300 mm
unless additional depth is specifically required for mass, rigidity, or component alignment.

Note 32. Curb isolation systems (type D) are specifically designed for curb-supported rooftop
equipment and have spring isolation with a watertight, and sometimes airtight, assembly. Rooftop
rails consist of upper and lower frames separated by nonadjustable springs and rest on top of
architectural roof curbs. Isolation curbs incorporate the roof curb into their design as well. Both
kinds are designed with springs that have static deflections in the 25 to 75 mm range to meet the
design criteria described in type 3. Flexible elastomeric seals are typically most effective for
weatherproofing between the upper and lower frames. A continuous sponge gasket around the
perimeter of the top frame is typically applied to further weatherproof the installation.
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Executive Summary

Cundall have been engaged by Norup + Wilson to assess the impact of the proposed Kintail Road design
located in Applecross, Perth. This desktop assessment considers the impacts of the proposed building on the
local wind environment. This report summarises the method, results and conclusions of the desktop wind
impact assessment that has been conducted.

The assessment looked at the local site, proposed building design and local wind climate. The key factors
which influence the wind microclimate in the area were investigated qualitatively including:

. The proposed building form and height;

. The nature and distribution of wind obstructions surrounding the site;
. The proximity to nearby buildings, outdoor retail areas and pedestrian areas;
. Wind mitigation design features, such as awnings, overhangs and rooftop shelters.

The building design includes awnings, overhangs and balconies, as well as a podium, which can mitigate some
potential negative impacts from wind. Wind conditions around the site are expected to be appropriate for use
at ground level and podium terrace level. The proposed Kintail Road design is considered to respond
appropriately to wind comfort principles.
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1 Introduction

11  Project Background

Cundall was engaged by Norup + WIlson to provide a desktop study wind analysis of the impact of the
proposed Kintail Road design on the local pedestrian wind environment located in Applecross, Perth.

The Kintail Road development will be a 16-storey residential tower, with car parking located within the podium
levels, and will also contain ground floor retail units.

The current site contains existing single storey residential buildings that are to be demolished. This study has
also considered the adjacent buildings around the site.

1.2 Site location

The Kintail Road site is located southeast of the Perth CBD, on the other side of the Swan River. Figure 1
below shows a satellite image of the site, highlighted in blue. There are, however, challenges inherent to the
site.

The Swan River is to the north and Canning River is to the east, whilst there are low density residential areas
surrounding the site. The PDC building is located to the southwest of the site, and is a 5-storey commercial
office building. An appreciation of the site context is important to the consideration of the local winds for The
Kintail Road development.

Kintail
Road

Figure 1 — Aerial view of the proposed site location Figure 2 — Close up aerial view of the proposed site
highlighted in blue location highlighted in blue
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The areas considered in this assessment are illustrated in Figure 3 below. These areas are:
1. The public walkway immediately to the south on Kintail Road; and

2. The podium terrace outdoor areas on Level 3.

KX T

Podium Terrace

Figure 3 — 3D render of proposed development showing key areas considered in this assessment

1.3 Disclaimer

The following assessment is based on drawings provided by Hillam architects and is a desktop study based
on Cundall's prior experience.

No modelling or wind tunnel testing has been carried out as a part of this assessment. To quantify the advice
provided in this qualitative report it is recommended that computer based simulation and / or wind tunnel testing
be carried out at later design stages.
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2 Perth Wind Climate

Figure 4 shows an annual wind rose for Perth. This is a graphical representation of the wind conditions in
Perth, for a typical reference year. The wind roses for each season of the year are shown in Figure 5, these
show the prevailing wind direction, speed and frequency for summer, autumn, winter and spring and are broken
down into morning, afternoon and evening.

It can be seen that Perth has a strong prevailing south-westerly wind throughout the spring and summer midday
and afternoons with a very strong prevailing easterly wind in the mornings for a large part of the year.

Occasional northerly winds occur during autumn and winter seasons. It should be noted that these northerly
winds, although not as common as easterly and south-westerly winds, generally occur as a result of storm
activity and as such are very strong in intensity when they do occur.

The wind rose diagram shows three key pieces of
information:

1. Wind direction

Full Year Wind Prafile
N

The various orientations relate to wind
direction (i.e. 90 degrees means East).

2. Wind strength

Colour shows wind strength (i.e. yellow is
5.0-6.0 m/s, orange is 6.0-7.0 m/s etc.).

3. Wind frequency

Length of each wedge indicates a fraction of
time. The radial divisions are 2.5% of the
total hours in the period.

For example, the outer most (reddish-brown) sector
on the east telescope shows that for ~2% of the
year the wind blows from the east with a strength of

— s ’ greater than 8m/s.

As shown in Table 1 below, an 8m/s wind is a Force
5, known as a fresh breeze and can cause small
trees to sway.

Figure 4 — Wind rose diagram for a typical reference meteorological year (RMY) in Perth. This information is
based on RMY weather file data as licensed by ACADS-BSG
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Figure 5 — Wind roses for each time of the day and season
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3 Environmental Wind Speed Criteria

Wind speed and frequency of wind occurrence are the primary parameters used in the assessment of
pedestrian wind impact. Local wind effects can be assessed with respect to a number of environmental wind
speed criteria established by various researchers. Despite the apparent differences in numerical values and
assumptions made in their development, it has been found that when these are compared on a probabilistic
basis, there is remarkably good agreement.

3.1 The Beaufort Scale

Wind criteria for pedestrian comfort are related to the Beaufort Wind Scale as described in Table 1 below. Sir
Francis Beaufort was an Irish Hydrographer and Officer in the Royal Navy and Beaufort Street in Perth was
named in his honour.

Table 1 — The Beaufort scale for wind strength and comparison with commonly sensed outcomes

Force knots ‘ Km/h ‘ m/s Relative Conditions
0 <1 <2 0-0.5 Calm Smoke rises vertically
1 1-3 1-5 0.5-1.5 Light air Smoke drifts and leaves rustle
2 4-6 6-11 15-3 Light breeze Wind felt on face
3 7-10 | 12-19 3-55 Gentle breeze Flags extend, leaves move
4 11-16 | 20-29 55-8 Moderate breeze Dust, leaves and loose paper lifted
5 17-21 | 30-39 8-11 Fresh breeze Small trees sway
Large tree branches move, wires
6 22-27 | 40-50 11-14 Strong breeze .
whistle
Whol i ion, i i
7 28-33 | 51-61 14-17 Near gale ole trees |r.1 motlo.n, inconvenience
in walking.
Difficul Ik i i I
8 34-40 | 62-74 17 - 21 Gale ifficult to walk against wind, sma
branches blown off tree.
Minor structural damage may occur
9 41 -47 | 76 - 87 21-24 Strong gale

(shingles blown off roofs).
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3.2 Lawson's Criteria

This report refers to the Lawson criteria developed over a period of some 30 years at the University of Bristol
in the UK. These criteria are probably the most widely used in environmental impact assessments across the
UK.

Six usage categories are defined by the criteria which are summarised in Table 3. The usage categories
represent varying levels of activity as well as duration of that activity.

“Tolerable” conditions indicate a level at which pedestrians will be conscious of the wind but will put up with it.
Conditions that are tolerable for a particular activity can be improved upon but don’t require remedial action if
conflicting design constraints make this impossible or uneconomical.

“Unacceptable” conditions indicate that wind strength and potential duration will not be tolerated by pedestrians
and may have an impact on pedestrian comfort.

Table 2 - Summary of Lawson Criteria for various space usage categories

Prescribed usage Threshold values
Description Letter Unacceptable Tolerable
Road and Car Parks A 6% > B5 2% > B5
Business Walking B 2% > B5 2% > B4
Pedestrian Walk-through C 4% > B4 6% > B3
Pedestrian Standing D 6% > B3 6% > B2
Entrance Doors E 6% > B3 4% > B2
Sitting F 1% > B3 4% > B2
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4 Wind Flow Mechanisms

Fluid flows such as air or wind is driven from high pressure to low pressure regions in a similar way to current
flows from higher voltage to lower voltage and water flows in a river from a higher level to a lower level.

As the wind moves around a building it broadly tends to convert its kinetic energy (motion) into pressure.
Upstream faces where the wind strikes the building may form a stagnation region where the pressure is the
highest. Downstream faces experience lower pressure in the turbulent wake of the building. This pressure
differential from the windward to the leeward sides of the building has the potential to drive high velocity air
(wind) through or around the building.

Wind will generally follow the path of least resistance to get from the higher-pressure region to the lower
pressure. Thus, if there is a narrow passageway or pedestrian arcade connecting the windward side of the
building to the leeward side then a lot of air will be forced into this space potentially creating a wind tunnelling
problem in this area. Wind effects may be reduced by either:

. Increasing the wind resistance through the passageway; or
. Providing an alternative, more favourable path for the wind to take.

Typically for a building that is isolated, the majority of the wind is accelerated down and around the windward
corners. This is called downwash and causes windy conditions at ground level on the windward sides of the
building. Techniques to mitigate the effects of downwash winds on pedestrians include the provision of
horizontal elements, the most effective being a podium to divert the flow away from pavements and building
entrances. Awnings along street frontages perform a similar function and the deeper the horizontal element
generally the more effective it will be in diverting the flow.

At mid and upper levels on a building winds can be significantly accelerated around the corners of the building.
When balconies are located on these corners they are likely to be breezy, and will be used less by the owner
due to the regularity of stronger winds. Owners quickly become familiar with when and how to use their
balconies. If the corner balconies are deep enough, articulated, or have regular partition privacy fins then local
calmer conditions can exist.

Below are some examples' of wind flow around buildings:

v

Orientate the long axis parallel
to the prevailing wind.

Avoid large flanking walls facing
the prevailing wind.

Use podiums to prevent
downwash reaching ground
level.

Avoid large cubical buildings
with plain fagcades.

1 ‘Wind Microclimate Around Buildings’ p. 8, 2011 Digest DG 520, BRE Press and IHS
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Avoid potential issues with
transverse wake flow using
finger blocks on the rear face.

Use large canopies to mitigate
downwash.

However, be aware that this can
trap and accelerate horizontal
flows.

Avoid funnel-like gaps between
buildings.

Avoid passageways beneath
<A buildings at ground level.

e \ Group buildings so that the
" height differential is minimised;
idelly, the protruding building

height should be less than twice
the average height.

= average height of
surrounding buildings

Shelter in courtyards depends
on area, gap width and building
height.

Figure 6 — Examples of wind flow around buildings and how to minimise the impact
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5 Environmental Wind Assessment

The following assessment considers the site factors, proposed building design and the prevailing winds in
Perth.

5.1 Site Factors

The site of the proposed Kintail Road development is in a low urban density area and is in a somewhat wide-
open location. It is to be situated on the site not too far from the Canning Highway River which is to the east,
and Swan River which is to the north. The site is somewhat exposed to strong winds, particularly from the east
and southwest. To the southwest of the site is the PDC building which will provide some shelter from the
southwesterly winds.

In Figures 7-12 below, the wind effects of the four prevailing winds are illustrated.

5.1.1  Northerly Wind

wind profile
e 2pen) WIN

oo Middsy (1127

P N

Pressure Distribution: High E— Medium Low

Figure 7 — Wind impact under effect of northerly wind

Figure 7 above illustrates the effect of a northerly wind on the building and the surrounding environment. The
northerly wind will blow across the river and the low density suburban developments to the north of the site,
with slight obstruction from the low buildings. Northerly winds occur much less often throughout the year than
westerly, easterly and southerly winds but can blow strong when they do occur.

The tower could potentially have beneficial effects on the wind for the south of the podium by reducing strong
northerly winds. However, the tower may redirect the northerly winds down the north and west facades of the
tower, onto the north and west sides of the podium terrace affecting comfort in this area. The ground level
public walkways are protected from the north winds by the tower and the podium due to the building’s
orientation, and the awnings above the public walkways will help protect from potential downwash from the
podium and the tower.
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5.1.2 Easterly wind

wiind profile

am10am)
spring Morning (27

Pressure Distribution: High E— Medium Low

Figure 8 — Wind effects under easterly wind

Figure 8 above illustrates the effect of the easterly wind on the building and the local wind environment. The
easterly wind will be somewhat obstructed by the low residential buildings as it arrives at the east and southeast
sides of the building, however, it is expected that these winds will generally arrive at the site relatively
unhindered.

Easterly winds mostly occur during the morning in Perth and any easterly wind that reaches the building will
likely affect the balconies and podium level on the east. Some winds may flow down the building as downwash
which could cause morning discomfort to some users. The retail units on ground level will feel some effects of
easterly winds as it travels down Kintail Road, however, the current design provides some good protection
from the easterly winds.
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5.1.3 South-westerly Wind

T
1
L j
. __________|
Pressure Distribution: High E— Medium Low

Figure 9 — Wind impacts under a south-westerly wind

Figure 9 above illustrates the effect of a south-westerly wind on the building and the local wind environment.
The building is somewhat exposed to the south-westerly winds due to the open First Avenue road and low
suburban density of buildings to the west and southwest. However, the 5-storey PDC building will provide
some protection from the south-westerly winds due to its height and location. The south-westerly are Perth’'s
most frequent wind direction and typically occur in the afternoon through to late evening, which could benefit
the terrace podium level users on hot afternoon days.

The tower is also orientated in a suitable direction to minimise the impact the building has on its users and the
surrounding environment. The sharp corner will mean that building will avoid large flanking walls facing the
prevailing wind, which will prevent some downwash, transverse wake flows and high pressure vortexes.

The retail units on ground level will likely be fairly windy on some afternoons due to the south-westerly winds,
and may require some manual protection such as drop-down screens / louvres. The current proposed
vegetation and landscaping, and also café furniture will assist with reducing wind speeds in this area.

The southwest winds are likely to cause the wind to travel along the southeast facing podium level wall un
obstructed which may cause some discomfort to users of the podium on the northeast of the terrace in the
afternoons.

Revision B Page 13



C U N DA L L Kintail Road

Desktop Wind Analysis

5.1.4 Westerly wind
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Figure 10 — Wind impacts under a westerly wind

Figure 10 above illustrates the effect of a westerly wind on the building and the local wind environment. Like
the south-westerly winds, the westerly winds tend to arrive in the afternoons in Perth. The westerly winds are
slightly less frequent, though they can blow very strong in Perth.

The west and northwest walls of the tower could create some downwash to the balconies and podium below.
Users of the podium level on the southeast and east sides are likely to be largely protected by westerly winds.

The retail units may also be somewhat affected by westerly winds in the afternoons, however, the current
design shows that some protection has been provided. There is little to obstruct or slow down the westerly
wind at ground level, where design solutions such as fins can create further friction, and hence, reduce wind
speeds from this direction.
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5.1.5 Cross-sectional wind — North / South
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Figure 11 — Wind impacts under a northerly or southerly wind

Figure 11 above is a section that illustrates the effect of a northerly and southerly winds on the building and
the local wind environment. There is little to obstruct or slow down the southerly wind against the building, as
the south side is relatively unobstructed as the incoming winds travel across the low density suburban
buildings. Northerly winds are also relatively unobstructed as they reach the building. From either direction,
these winds may be redirected down the northern or southern fagades of the building creating downwash onto
the ground and podium levels. The building has balconies and awnings which reduces this effect and increases
comfort the building users.
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Mitigation Measures

The below summarises the key wind mitigation features that the proposed Kintail Road development currently
has incorporated into its proposed design:

The proposed development will be taller than some of the surrounding buildings within the surrounding
area which may reduce wind impacts on the public walkways and on other proposed surrounding
buildings in some directions;

The tower is orientated to reduce the effects of the south-westerly winds will have on the building users
and the surrounding environment. As this is Perth’s most common wind direction this is a huge benefit
that the building will have;

Viewing the building in section, the building’s form is composed of two parts, a tower and a 3-storey
podium, which will prevent potential downwash reaching the podium and the ground level;

In plan, the current tower design is well shaped to allow prevailing easterly and westerly winds to pass.
This will help prevent winds accelerating around the tower which can cause low pressure turbulence
and transverse flows.

Awnings exist on the north side for the ground level, which will reduce the effects of potential downwash;

The proposed balconies will also help prevent downwash onto the ground level walkways and onto the
accessible podium terrace;

The proposed design has an accessible podium terrace and the tower will help shield easterly and
westerly winds respectively;

The PDC building to the southwest of the development may help shield strong afternoon winds on the
podium and balconies on this side of the proposed Kintail Road building.
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6 Conclusion

The proposed Kintail Road design to be located in Applecross, Perth, has been assessed for potential negative
wind impacts on the local environment.

This desktop wind impact study assessed the building against the Lawson’s Criteria and has highlighted the
possibility that the tower design has incorporated a large amount of design elements which will reduce the
impacts that the wind may cause on the building users and the local environment. The building design includes
awnings, overhangs and balconies, as well as a podium, which can mitigate some potential negative impacts
from wind. The tower is also orientated southwest to northeast which will also help ensure that winds from the
southwest in the afternoons will pass over the building as much as possible.

Buildings are generally limited in opportunity to completely mitigate negative effects from the prevailing winds,
given the relatively exposed location close to the Swan and Canning rivers. Though wind conditions around
the site are expected to be suitable for use at ground level and podium terrace level. The proposed design is
considered to respond appropriately to these principles. In order to quantify the advice provided in this
qualitative report computer based simulation and/or wind tunnel testing could be carried out.
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Appendix A Documents List
The above was assessed based on the below documentation provided by Hillam architects:
Reference Title Revision Date
Architectural Documentation
A2-02 SKO03 Ground Floor Plan J 08/09/17
A2-03 SK03 Mezzanine Floor Plan J 08/09/17
A2-04 SKO03 Level 1 Floor Plan J 08/09/17
A2-05 SKO03 Level 2 Floor Plan J 08/09/17
A2-06 SKO03 Level 3 Floor Plan J 08/09/17
A2-07 SKO03 Levels 4 — 13 Floor Plan J 08/09/17
A2-08 SKO03 Level 14 Floor Plan J 08/09/17
A2-09 SKO03 Level 15 Floor Plan J 08/09/17
A2-10 SKO03 Roof Plan J 08/09/17
A4-01 SKO03 Section AA C 08/09/17
A4-02 SKO03 Section BB C 08/09/17
A4-03 SKO03 Section CC C 08/09/17
Binder 11 3d render views 19/09/17
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Level 1, 1 Howard Street
Perth, WA 6000 Australia
Ph +61 (0)8 9421 3700

www.cundall.com

Ref: Preliminary 5 Star Green Star Strategy [B]
Date: 5 September 2017

Mandy Leung

Hillam Architects

1/15 Roydhouse St,

Subiaco WA 6008

Dear Mandy,
Re: Kintail Road - 5 Star Green Star

Further to your email and our preliminary review of the current concept design documentation of the above-
mentioned development below is a preliminary outline of the possible Green Star strategy for the project.

As required by the City of Melville council, the building must be designed to achieve a 5 Star Green Star Design
& As-Built rating, which is seen as Australian Excellence for sustainability. Our preliminary assessment is based
on the current design documentation, and also based on a recent Norup + Wilson project that we have worked
on in the City of Melville which is also targeting a 5 Star Green Star rating. This preliminary assessment indicates
that a total point score of 64 points could be achieved which is above the required minimum 60 points to meet a
5 Star Green Star rating. Below is a summary of the preliminary Green Star strategy:

Require credits for Targeted credits

5 Star rating

Green Star Design & As-Built v1.1

This is a preliminary assessment and we recommend that a Green Star workshop takes place as soon as
possible to confirm the agreed targeted strategy.

Attached is the full preliminary score matrix showing the targeted Green Star credits, which will be updated
following the Green Star workshop and confirmation from the design team of achievable credits.

We trust the foregoing is adequate for your purpose, but should you have any questions please do not hesitate
to contact the undersigned.

Regards,
For and on behalf of Cundall,

Oliver Grimaldi

Associate
e: o.grimaldi@cundall.com
t: 08 9421 3700

Australia | Adelaide | Melbourne | Perth | Sydney | International | China | Cyprus | Hong Kong | Romania | Singapore | UAE | United Kingdom
Cundal |l Johnston & Partners Pty Ltd trading as Cundall.
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Achievable Achieved Targeted
Total weighted score: 93/110 0 64
Management
01: Green Star Accredited Professional
1.1: Accredited Professional 1 0 1
02: Commissioning and Tuning
2.0: Environmental Performance Targets 0 0 0
2.1: Services and Maintainability Review 1 0 1
2.2: Building Commissioning 1 0 1
2.3: Building Systems Tuning 1 0 1
2.4: Independent Commissioning Agent 1 0 1
03: Adaptation and Resilience
3.1: Implementation of a Climate Adaptation Plan 2 0 2
04: Building Information
4.1: Building Operations and Maintenance Information 0
4.2: Building User Information 0
05: Commitment to Performance (C. Multi-unit Residential)
5.1: Building Reporting (1. Building Performance Metrics)
5.1.1C: Environmental Building Performance 0 1
5.2C: End of Life Waste Management 0
06: Metering and Monitoring
6.0: Metering Strategy 0 0 0
6.1: Monitoring Strategy 1 0 1
07: Construction Environmental Management
7.0: Environmental Management Plan 0 0 0
7.1: Formalised EMS (B. Contract value > $10 Million)
7.1.B: Environmental Management System (>$10M) 1 0 1
08: Operational Waste (A. Waste Management Plan)
8.1A: Waste Management Plan 1 0 1
Total unweighted: 13/14
Total weighted: 13/14
Indoor Environment Quality
09: Quality of Indoor Air
9.1: Ventilation System Attributes 1 0 1
9.2: Provision of Outdoor Air (A. Comparison to Industry Standards)
9.2A: Provision of Outdoor Air (Comparison to Industry Standards) 0 2
9.3: Exhaust or Elimination of Pollutants 0
10: Acoustic Comfort
10.1: Internal Noise Levels 0 1
10.2: Reverberation 0
10.3: Acoustic Separation 1 0
11: Lighting Comfort
11.0: Minimum Lighting Comfort 0 0 0
11.1: General llluminance and Glare Reduction 1 0 1
11.2: Surface lllumination 1 0 1
11.3: Localised Lighting Control 1 0 1
12: Visual Comfort
12.0: Glare Reduction 0 0 0
12.1: Daylight 2 0 2
12.2: Views 0
13: Reduced Exposure to Pollutants
13.1: Paints, adhesives, sealants and carpets 0
13.2: Engineered wood products 0
14: Thermal Comfort (3. Residential Spaces)
14.1.3: Thermal Comfort (Residential) 0 1
14.2.3: Advanced Thermal Comfort (Residential) 0 0
Total unweighted: 14 /17
Total weighted: 14 /17
Energy
15: Greenhouse Gas Emissions (B. NatHERS Pathway) 12 /20
15-B.0: Conditional Requirement: NatHERS Rating Pathway 0 0 0
15.B.1-1: Thermal and Energy Performance : NatHERS Pathway 6 0 4
15.B.1-2: Building Services, Sealing, Testing and Appliances
15.B.1-2A: Lighting 0
15.B.1-2B: Ventilation and air-conditioning 0
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15.B.1-2C: Domestic Hot Water
15.B.1-2D: Building Sealing
15.B.1-2E: Appliances and Equipment
15.B.1-2F: Accredited GreenPower
16: Peak Demand Reduction (A. Reference Building Pathway)
16.1-A: Reference Building Pathway

Total unweighted:
Total weighted:

Transport
17: Sustainable Transport (B. Deemed-to-Satisfy Pathway)
17-B.1: Access by Public Transport
17-B.2: Reduced Car Parking Provision
17-B.3: Low Emission Vehicle Infrastructure
17-B.4: Active Transport Facilities
17-B.5: Walkable Neighbourhood

Total unweighted:
Total weighted:

Water
18: Potable Water (B. Deemed-to-Satisfy Pathway)
18-B.1: Sanitary Fixture Efficiency
18-B.2: Rainwater Reuse
18-B.3: Heat Rejection
18-B.4: Landscape Irrigation
18-B.5: Fire System Test Water

Total unweighted:
Total weighted:

Materials
19: Life Cycle Impacts (A. LCA Modelled Pathway)
19.A.1: Comparative Life Cycle Assessment
19.A.2: Additional Life Cycle Impact Reporting
20: Responsible Building Materials
20.1: Responsible Steel Maker and Fabricator
20.2: Timber
20.3: Permanent Formwork, Pipes, Flooring, Blinds and Cables
21: Sustainable Products
21.1: Product Transparency and Sustainability
22: Construction and Demolition Waste (B. Percentage Benchmark)
22.1.B: Reduction of Waste (Percentage Benchmark)

Total unweighted:
Total weighted:

Land Use & Ecology
23: Ecological Value
23.0: Conditional Requirement: Endangered Species
23.1: Ecological Value
24: Sustainable Sites
24.0: Conditional Requirement
24.1: Reuse of Land
24.2: Contamination and Hazardous Materials
25: Heat Island Effect
25.1: Heat Island Effect Reduction

Total unweighted:
Total weighted:

Emissions
26: Stormwater
26.1: Peak Discharge To Sewer
26.2: Pollution Targets
27: Light Pollution
27.0: Light Pollution to Neighbouring Properties
27.1: Light Pollution to Night Sky (A. Upward Light Output Ratio)
27.1A: Control of Upward Light Output Ratio (ULOR)
28: Microbial Control (B. Waterless Heat Rejection)
28.1B: Waterless Heat Rejection Systems
29: Refrigerant Impacts
29.1: Refrigerant Impacts

Total unweighted:
Total weighted:

Innovation

N P PN

14722

7110

Y

o O O o

O O O O o

O O ©o O o

o » O O

7122
7122

N = T

7110
7110

R RN R R

6/12
6/12

9/14
9/14

4/6
4/6

4/5
4/5



Points Summary Report
Kintail Road

Date: 09/05/2017 3:12 p.m.

Design & As-Built Page: 3/3
30.A: Innovative Technology or Process 1 0 0
30.B: Market Transformation 1 0 0
30.C: Improving on Green Star Benchmarks 1 0 0
30.D: Innovation Challenge 1 0 0
30.E: Global Sustainability 1 0 0
Total unweighted: 0/5
Total weighted: 0/5
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