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11 Introduction 
1.1 Background 

TTM Consulting has been engaged by 26 Edmondstone Road Unit Trust to prepare a revised traffic 
engineering report investigating the amended mixed-use development scheme.  It is understood that the 
revised traffic engineering report will form part of an Information Request response to Economic 
Development Queensland (EDQ). 

1.2 Scope 

This report investigates the transport aspects associated with the proposed development. The scope of the 
transport aspects investigated includes: 

 Parking supply required to cater for development demand 

 Parking layout to provide efficient and safe internal manoeuvring 

 Identification of likely traffic impact of development on the public road network 

 Access configuration to provide efficient and safe manoeuvring between the site and the public road 
network 

 Suitability of access and internal facilities to provide for pedestrian and cyclist operation 

To assess the proposed transport arrangements, the development plans have been assessed against the 
following guidelines and planning documents: 

 Bowen Hills Urban Development Area Development Scheme 

 Brisbane City Council City Plan 2014 (for guidance) 

 AS2890 – Australian Standards for Parking Facilities 

1.3 Site Location 

The site is located at 26 Edmondstone Road, Bowen Hills, adjacent to the intersection of Edmondstone Road 
and Thompson Street, as shown in Figure 1.1. The property description is Lot 1 on RP41028. The site has 
road frontages to Edmondstone Road and Thompson Street, and is currently occupied by a commercial 
building. Access is currently achieved via two crossovers, one from Edmondstone Road, and one from 
Thompson Street. Parking is currently provided along both the Edmondstone Road and Thompson Street 
frontages, with up to 12 cars facilitated on-site. The existing location and orientation of the parking spaces 
along Edmondstone Road is undesirable. 
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Figure 1.1: Site Location 

11.4 Development Profile   

The proposed land uses for this development are summarised in Table 1.1. 

Table 1.1: Proposed land uses 

Use  Area/Qty  

Units 
 1 Bedroom 
 2 Bedroom 
 3 Bedroom 
 Total 

 
8 dwellings 
24 dwellings 
10 dwellings 
42 dwellings 

Cafe 59.14m² GFA 

Office/Showroom 198.10m² GFA 

1.5 Access 

The development plan includes the following access arrangements:  

 Thompson Street Access located at the western side of the subject site. The characteristics of this access 
include: 

- ‘Category 2’ driveway access  

Site Location  
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- 6.8m wide at the property boundary 

- Priority control 

- All turns permitted 

11.6 Parking 

The development proposal includes the following parking supply: 

 48 spaces, which are located in basement 2 and 3 

- this includes 1 PWD bay 

1.7 Servicing 

On-site refuse collection and servicing will be undertaken for the development with the RCV and service 
vehicles temporarily parking on the driveway accessed via Thompson Street. 
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22 Existing Transport Infrastructure  
2.1 The Road Network 

The roads in the immediate vicinity of the site are administered by BCC. The hierarchy and characteristics of 
these roads are shown below in Table 2.1. 

Table 2.1: Local Road Hierarchy 

Road   Speed Limit  Lanes  Classification  Road Authority  

Edmondstone Road 60kph 2 (undivided, plus parking) District Road BCC 

Thompson Street 50kph 2 (undivided) District Road BCC 

Abbotsford Road 60kph 6 (undivided) Arterial Road BCC 

Edmondstone Road has a varying carriageway width along the site frontage, widening from 13m on the 
western side of the frontage to 18m on the eastern side of the frontage. The intersection of Edmondstone 
Road and Thompson Street is priority controlled. 

Formalised (metered) on-street parking is provided along both sides of Edmondstone Road, limited to 12 
hours between 7am-7pm on weekdays. Non-formalised parking occurs on both sides of Thompson Street. 
Whilst Thompson Street is not metered, given the streets location within Brisbane’s Central Traffic Area, a 
two-hour limit is present between 7am-6pm on weekdays and 7am-12pm on Saturdays. Figure 2.1 shows the 
typical on-street parking conditions within the vicinity of the subject site. 
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Figure 2.1: Existing On-street Parking Conditions 

22.2 Public Transport and Pedestrian Facilities 

Train 

Bowen Hills train station is located approximately a 550m walk to the south-west of the site, with frequent 
services to Brisbane CBD (Central station) during the peak hours. 

Buses 

Translink has bus routes that utilise Edmondstone Road and Abbotsford Road within the vicinity of the site. 
The nearest on-street bus stop is located approximately 60m to the south east of the site on Edmondstone 
Road. These bus stops provide services to Brisbane CBD. 

Pedestrians 

Formal pedestrian footpaths are located on both sides of Edmondstone Road and Thompson Street.  The 
nearest formal pedestrian crossing of Edmondstone Road is located at the signalised intersection of 
Abbotsford Road and Edmondstone Road. 

Site Location 
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CCyclists 

No dedicated cyclist facilities are provided within the vicinity of the site; however, cyclist awareness 
pavement markings are provided along Edmondstone Road. Outlined in BCC’s ‘City Plan 2014’, Abbotsford 
Road is identified as a secondary cycle route, with Edmondstone Road identified as a local cycle route, as 
shown in Figure 2.2. 

 

Figure 2.2: BCC Bicycle Network Overlay (Source: BCC Interactive Mapping) 

 

Site  
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33 Car Parking Arrangements              
3.1 Parking Supply  

The Bowen Hills UDA Development Scheme (Precinct 8: Thompson Street Precinct) details that the following 
parking supply is required for the site: 

 For residential, an average of 1 space per dwelling (including visitor parking) 

 For business and showroom, a maximum of 1 space per 75m² of GFA 

 For shop and food, a maximum of 1 space per 50m² of GFA 

Based on the above parking supply requirements, the required parking provision for the proposed land uses 
of this development is summarised in Table 3.1. 

Table 3.1: Parking Supply Requirement 

Land Use  EDQ  Requirement  Extent  Requirement  Provision  

Residential Units 1 space/dwelling 42 dwellings 42 spaces  
47 spaces 
1 PWD space 

Cafe 1 space/50m² (max) 59.14m² GFA 2 spaces (max) 

Office/Showroom 1 space/75m² (max) 198.10m² GFA 3 spaces (max) 

Total 
Residential: 42 spaces (min.)  
Commercial:: 5 spaces (max.) 

48  spaces  
 

A total of 48 spaces are proposed to be provided over two basement levels including the use of car stacker 
and car lift systems (refer Section 3.3 below for details). The development plans include two allocated visitor 
parking spaces located within basement 2, including one PWD space.   

Based on the parking requirements identified above, the proposed overall parking supply is acceptable.  

Outlined in the Building Code of Australia, the proposed development would require a minimum provision of 
one space within the parking provision for the non-residential land uses. As such, 1 PWD bay has been 
provided. 

3.2 Car Park Layout 

Table 3.2 identifies the characteristics of the proposed parking area with respect to the ‘AS2890.1’ 
requirements. The last column identifies the compliance of each design aspect. 
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Table 3.2: Parking Design Requirements 

DDesign Aspect  AAS2890.1 RRequirement  PProposed Provision  CCompliance  

Parking space length: 
 Standard bay 
 Small car bay 
 Tandem bay 

 
5.4m 
5.0m 
10.8m  

 
5.4m 
5.0m 
10.8m 

 
Compliant 
Compliant 
Compliant 

Parking space width: 
 Residential 
 Small car bay 
 Staff 

 
2.4m   
2.3m 
2.4m  

 
2.4m 
2.3m 
2.4m 

 
Compliant 
Compliant 
Compliant 

Aisle Width: 
 Parking Aisle 
 Circulation Aisle 

 
5.8m  
5.8m  

 
6.0m (min) 
6.0m (min) 

 
Compliant 
Compliant 

Parking envelope clearance - 
Column adjacent to bay 

Located between 0.75m and 
1.75m of aisle 

Located between 0.75m 
and 1.75m of aisle 

Compliant 

Parking envelope clearance – 
space adjacent to wall 

Space 0.3m clear of wall Space 0.3m clear of wall Compliant 

Height Clearance 
 General Min. 
 Over PWD bay 

 
2.2m (2.3m PWD) 
2.5m 

 
2.5m (min) 

 
Compliant 
Compliant 

Parking Aisle Extension  1m beyond last bay 
0.9m beyond last bay plus 
7.0m aisle width 

Performance Solution 

The proposed carpark layout generally complies with ‘AS2890.1’ requirements; however, the following issue 
is resolved with a performance-based solution. 

PParking Aisle Extension 

Whilst the proposed aisle extension on Basement 2 does not satisfy the 1m requirement under ‘AS2890.1’, 
the provision is suitable to cater for the end parking spaces. To demonstrate the suitability of the end aisle 
provision, TTM have undertaken a swept path analysis showing entry and exit manoeuvres to car parks #1 & 
12/13 (TTM Drawing 18BRT0113-01 Rev D, included in AAppendix B). 

Overall, the design of the parking area is generally consistent with ‘AS2890.1’ and where the requirements 
are not satisfied, acceptable performance solutions have been proposed. Based on this, the proposed 
parking arrangements are considered suitable and ‘fit-for-purpose’. 
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33.3 Car Park Operation 

3.3.1 Car Lifts 

The development proposal includes two car lifts. The purpose of the car lifts is to facilitate safe movement 
between each of the basement levels from ground level and provide parking efficiently within the 
development given the spatial constraints of the site.  

The layout of the basement area and positioning of the car lifts allows for vehicles to enter and exit the lifts 
in a forward gear. 

Should another vehicle be queuing on the ground level at the same time as a vehicle is waiting/standing in 
the manoeuvring area, these vehicles can stand on the main driveway/parking aisle using the holding line as 
shown on the development plans. 

Visitor parking space availability is proposed to be advised via an electronic car park management system 
which is to include a space occupancy recognition system linked to an electronic advisory sign located on 
ground level adjacent to the car park lifts. The system is also to include a warning sign to advise entering 
motorists of a vehicle exiting the lift system to allow the entering motorist to stand clear of the lifts to enable 
the exiting vehicle to manoeuvre from the lift. 

The car park tilt door, located on ground level, is to remain open during typical business hours to allow 
unimpeded visitor parking access. Visitor access to the car park and lift system outside of typical business 
hours is to be made available by use of an intercom system (located adjacent the car park tilt door) such that 
a visitor contacts a resident who in turn can open the gate from their apartment. 

The lifts will have a default position depending on the time of day and the direction of the peak movements 
at that time. For example, during the morning period each lift would have a default position within the 
basements to cater for the primary demand for vehicles exiting the car park. In the evening periods, both 
lifts will default to the ground level to cater for the primary demand for vehicles entering the car park. This 
variable default positioning of the car lifts will help reduce the wait times for respective cars, improving the 
efficiency of the car lifts to cater for the peak traffic flows. 

Based on typical levels of operation (and an average travel speed of 0.5m/s), and 30 second manoeuvring 
time to and from the lift, the approximate return travel times are as follows: 

 Ground to Basement 1 (return) = 87 seconds  

 Ground to Basement 2 (return) = 106 seconds  

With the two lifts in operation, this provides a minimum capacity of 68vph (34 vehicles per lift). As detailed 
further in Section 7, the peak traffic generation (and therefore peak demand for use of the car lifts) is 
expected to be in the order of 17vph in the PM peak hour. 

Queueing to Thompson Street is not expected to occur given the low turnover of the resident spaces, and 
the queueing distance provided.  
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In the event that the car lift operation drops from two lifts to one, a capacity of 34 vehicles per hour can be 
achieved. As noted previously, the peak traffic generation is expected to be in the order of 20vph. The peak 
access inflow is 14vph, which will occur in the PM peak when most vehicles are returning to site. The 
probability of more than 1 vehicle (6m queue) entering the site simultaneously (or within the 106 second 
operation period of the car lit) and queuing on the access driveway for this flow of traffic is less than 2%. This 
is based on the 'Poisson Distribution' equation for queuing theory, as outlined in the ‘Austroads Guide to 
Traffic Management Part 2: Traffic Theory’.  As the development provides up to 12m between the car lift 
holding position and the site boundary, the use of a single lift is not expected to have any impact on the 
external road network. Instead, it will result in internal delays, which, although not convenient, can be 
managed.  

Based on the above information, TTM consider the proposed car lift arrangements to facilitate vehicle 
movements between the ground and basement parking levels is a suitable solution. The provision for two 
lifts to service the two basement levels (or 48 spaces) is more than sufficient given the expected turnover of 
the car parking spaces. 

33.3.2 Car Park Stackers 

The proposal includes 34 resident car parking spaces located within 3 separate car stacker systems, 
consisting of 25 parking spaces within two Wohr Combilift 543 car stackers, and 9 parking spaces within a 
combined system of a Wohr Combilift 552 and 543 car stackers. The specifications for the car stackers are 
included in AAppendix C.   

The two Combilift 543 car stackers are four and five bays wide and three levels high, with one vacant space 
in each stacker. The combined system of a Wohr Combilift 552 and 543 car stackers are three bays wide, 
with the 543 located behind the 552. The Combilift 552 has two levels, whilst the Combilift 543 has three 
levels, with one vacant space in each stacker.  

The Wohr Combilift car stackers operate through a shuffle system, using the vacant bay that allows drivers to 
enter on-grade, exit their vehicles, and then the car is moved to its allocated position within the system. Bays 
move both vertically and horizontally to achieve the desired location. Secure gates are located at the 
entrance, and these are only opened when a remote control has triggered the shuffle system and the 
selected vehicle is in the correct position. 

Given the negligible levels of traffic generation associated with the development (i.e. weekday PM peak-hour 
traffic generation of 17vph) it is not expected that queuing in advance of the car stackers will noticeably 
impact car park operation. 
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44 Site Access Arrangements              
The proposed Thompson Street access driveway requirements are specified in Table 4.1. 

Table 4.1: Typical Driveway Requirements for the Edmondstone Road Access  

Design Aspect  AS2890.1 Requirement  Proposed Provision  Compliance  

Crossover Width 6.0 – 9.0m Category 2 6.8m Category 2 Compliant 

Minimum Intersection Separation 6m from tangent point of kerb 17.6m from tangent point of kerb Compliant 

Sight Distance Ideally 69m, minimum 45m Over 100m Compliant 

Pedestrian Visibility Splays 2m x 2.5m 2m x 2.5m Compliant 

Entry Queue Capacity 12m (2 cars) 12m (2 cars) Compliant 

Driveway Location  

The development is to remove the existing Edmondstone Road crossover. The existing Thompson Street 
crossover is to be relocated further to the north (i.e. adjacent to the northern boundary). Overall, this 
improves the access arrangements as the existing two crossovers are consolidated to a single access.  

Based on the above, the proposed access arrangements are considered suitable for the proposed 
development. 
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55 Service Vehicle Arrangements       
As per the Bowen Hills UDA Development Scheme (Precinct 8: Thompson Street Precinct), there are 
currently no specific requirements for service vehicle arrangements.  The following assessment has been 
based on the expected demands for the development. 

5.1 Estimated Service Vehicle Traffic Generation 

It is expected that the service vehicle demands for the development will be limited to the following: 

 Daily deliveries of small goods and consumables for the café and showroom space on the ground floor 
and level 1, generally in vehicles no larger than Small Rigid Vehicles (SRVs). 

 Weekly deliveries of goods for the showroom on the ground floor, generally in vehicles no larger than 
Medium Rigid Vehicles (MRVs). 

 Occasional residential furniture/removalist delivery trucks. Based on the size of the units, it is expected 
that these vehicles will be limited to no greater than an MRV.  

 Refuse collection vehicles (RCVs) related to the commercial and residential uses (expected to be twice a 
week). These vehicles will generally be rear-loading trucks, with the largest possible variant of these 
trucks operated by BCC’s Waste and Resource Recovery Services (WaRRS) being 10.3m long. 

5.2 Proposed Service Vehicle Arrangements and Their Adequacy 

It is proposed that all service vehicles that attend the development stand within the ground level driveway 
area adjacent the northern property boundary accessed via the Thompson Street vehicular access. 

It is necessary for the RCV (and MRVs) to reverse onto the driveway from Edmondstone Road and then exit 
in a forward gear. 

TTM Drawing 18BRT0013-01 (Rev D), included in AAppendix B, demonstrates the relevant vehicular swept 
paths of the design vehicles including the provision for passing opportunities for cars entering/exiting the car 
park lifts whilst a service vehicle is temporarily standing on the driveway area. 

The height clearance provided over the driveway is 4.5m, which is adequate to facilitate RCV’s and MRV’s. 

Overall, the proposed servicing arrangements are considered suitable. 
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66 Active Transport 
6.1 Pedestrian Access 

Pedestrian access to the site is considered suitable with a pedestrian access points available via both 
Edmondstone Road and Thompson Street. 

6.2 Cyclist Requirements 

The Bowen Hills UDA Scheme (Precinct 8: Thompson Street Precinct) does not outline on-site cyclist facility 
requirements. 

As per EDQ’s further issues advice on-site bicycle parking is to be provided in accordance with Brisbane City 
Council’s planning scheme requirements. 

Council’s TAPS PSP specifies the following bicycle parking rates for the proposed land uses: 

 1 resident space per dwelling (equates to 42 spaces) 

 1 residential visitor space per 4 dwellings (equates to 11 spaces) 

 There is no requirement for the commercial uses 

The development plans include a total provision of 52 spaces including 46 spaces located within basement 1 
and 6 spaces located on ground level (within the common areas adjacent the lobby and café).  
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77 Traffic Impact Assessment 
7.1 Estimated Existing Traffic Generation 

As discussed in Section 1.3, approximately 12 parking spaces are currently provided for the existing 
commercial development at 26 Edmondstone Road. Based on a parking turnover rate of 60% during the 
peak hours for visitors, 7 vehicles will enter and exit the site, which equates to 14 vehicle movements (in and 
out). 

7.2 Estimated Development Traffic Generation 

The Transport Maritime & Roads Service (TMRS) ‘Guide to Traffic Generating Developments’ indicates that 
the peak-hour trip generation characteristics of high-density residential developments at metropolitan 
location is between 0.07 - 0.32 trips/unit in the weekday AM peak-hour and between 0.06 - 0.41 trips/unit in 
the weekday PM peak-hour. To ensure a robust assessment, the higher end of the traffic generation ranges 
(i.e. 0.32vph/unit in the AM peak and 0.41vph/unit in the PM peak) have been adopted. Based on the 
provision of 42 units, this will equate 17vph being generated in the weekday PM peak-hour, which is viewed 
as a ‘worst case’ scenario. 

Once the removal of the existing estimated traffic for the site is taken into account, the proposed 
development is anticipated to generate an additional 4 vehicles on the adjacent road network during peak 
hours. 

Table 7.1: Estimated Development Traffic Generation  

Land Use  Extent  Peak Hour  Generation Rate  Traffic Generation  

Units 42 dwellings 
AM 0.32vph/dwelling 14 vehicles 

PM 0.41vph/dwelling 18 vehicles 

Maximum PPeak Hour Generation 17  vehicles  

7.3 Estimated Development Traffic Distribution 

The distribution of the development generation traffic is based on the following: 

 20% of development residential traffic is inbound in the AM Peak, with the remaining 80% outbound, 
and 100% of the commercial staff traffic inbound. 
- 3vph In, 11vph Out 

 80% of development residential traffic is inbound in the PM Peak, with the remaining 20% outbound, 
and 100% of the commercial staff traffic outbound. 
- 14vph In, 4vph Out 

Based on the above distribution, the maximum traffic generation experienced in any direction in and out of 
the development would be 14vph. Once the traffic has distributed around the local network, the 
development traffic would likely have a negligible impact. 
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88 Summary and Conclusions 
8.1 Access Arrangements 

The access is provided as a 6.8m wide Category 2 driveway to Thompson Street. The existing accesses to 
Edmondstone Road and Thompson Street will be removed. The entry queueing allows for queuing up to two 
vehicles, which is considered suitable for the proposed development. 

Whilst the access is located along the northern boundary, with the splay protruding into the adjacent site 
frontage, given the proposed separation to the adjacent existing crossover, the proposed access is unlikely to 
have an impact on the operation and safety of the adjacent road network and adjacent existing crossover. 

8.2 Car Parking Arrangements 

The proposed parking supply for the site is consistent with EDQ’s accepted parking requirements. TTM 
recommends that a PWD parking space is provided within the non-residential land use parking provision. 34 
out of the 48 car parking spaces provided on-site will be provided within car stacker systems. The basement 
car park layouts generally comply with ‘AS2890.1’ requirements. Overall, TTM considers the proposed car 
parking arrangements for this development is suitable.  

8.3 Service Vehicle Arrangements 

Servicing (including refuse collection) for this development will be facilitated in the circulation aisle on the 
ground level, with service vehicles reversing into the development from Thompson Street. The largest design 
vehicle, a 10.3m RCV, can manoeuvre on-site in order to exit in a forward gear. Overall, the proposed service 
vehicle arrangements are considered adequate to meet the needs of the proposed development.  

8.4 Traffic Impact Assessment 

Due to the low vehicle generation associated with the development, is it unlikely that the additional traffic 
will have an impact to the operation and safety of the road network within the vicinity of the subject site.  

8.5 Conclusion 

Based on the assessment contained within this report, TTM see no traffic engineering reason why the 
relevant approvals should not be granted.
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Site:  26 Edmondstone Road, Bowen Hills  

Reference:  18BRT0113 

Appendix B TTM Drawing 18BRT0113-01 (Rev 
D) & 02 (Rev C) 
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Site:  26 Edmondstone Road, Bowen Hills  

Reference:  18BRT0113 

Appendix C Car Stacker and Lift System 
Specifications 
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èb	̂a\fbg
UiU Ul	mUnlo

paVbeY\
XZaa	d̀[Va

iU

qqrs

tuv	wxyzv{
||r	}|~r��

����

���

���	������
���	�����

����	������������	��	�����	��
���	��������	���	�������	�����
��	��������	����	���	�����

�

������������	


������������������������
���������������

������������	


�����������������������
�������������������

������������	

����������������
���������������

�����������������������������
������������������ ����������!���
" �����#�����$�%&��!����'

()�������������**&��!������������� ��������� +�
,��������������������$������������-���������
��.�������������������+
����������������������$��������������������������
����������������!��"���/�����������������'+

*�& 0&& *�&

123 213 123

143 253 143

163 243 163

��������.���� 7����������

� 
� �������!�����

*�& ��& *�&

89:;:<=�;>>?�@>>?�=A:;BC�:<�DE>FB�=?>A<;�=D?D=BC

GH I

J

KLMNO�PQMR

KLMNO�PQMRS�TU�VO�WMXON�UY�

LSMYZ�[�G\�]OXQZUY�]OQN�
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ŶibnZ[k	YZkn\
��%'RSRT�	

�	 ��%'RSRT�	
�o	

p1-?	3113/.+7+/:
��	q�� �r�$$	sR"R'RSR�#	�rt	T� 	"�T$�#	 $�"�r"	�S$�"$	u�r"Rt$ 	�v$	T�SS�wRrq	%�xR%�%	q Rt	�  �rq$%$r�	T� 	�	� 	o	 �w"	�r$	'$vRrt	�v$	��v$ �

)	12y,	2/+	8+>-/?	:>+	2:>+1

z{|}~	|���
����	�	�|{�}
����{�{z~	���

���|�~{��	���{��

}�����	|���
����	�	�|{�}
����{�{z~	���	�|
����{�{z~	�������

z{���	����}	�|	}�z�~�	z����}	����	~�
��	���	�����	�|	�����	|�� {|����~}

����	�	�|{�} ����	�	�|{�}

V	12y,	2/+	8+>-/?	:>+	2:>+1

¡¢£¤¥	£¦§̈
©ª«¬		®£¢̄¤
°¦©±¢²¢¡¥	³³́

¦µ¶£ª¥¢·®	̄¶̧¢¹¶

¤¶¹¦·̄	£¦§̈
©ª«¬		®£¢̄¤
°¦©±¢²¢¡¥	³³́

¥º¢£̄	£¦§̈
©ª«¬		®£¢̄¤
°¦©±¢²¢¡¥	³³»	¦£
°¦©±¢²¢¡¥	³́¼³½

¡¢«¶̄	§ª²²¤	¦£	¤ª¡¶¥¾	¡¶·¹¶¤	ª¹¹¬	¥¦
¿À	ÁÂÃ	»½Ä³Å	¦£	²¦¹ª²	£¶ÆÇ¢£¶©¶·¥¤

©ª«¬	́	®£¢̄¤ ©ª«¬	́	®£¢̄¤



�
�
�
�
��
��
�	



��
�
�	
� �
��
��
��
	�
�
��
��

�
�

� �
�
�
�
�
	�
��
��
� 
!"
#"
�$
%
$	
&
%
'�

()

*++,-	./+0123245	6678/+0123245	69)	.697:	+;<	1<=2;>	5=<	+5=<,:
�?$	@�� 	A�B� �C"	� $	DB�$E ��$@	DB	�?$	�F$ �CC	"#"�$%�	�?��	%$�B"G

�H�?$	@�� "	� $	$C$A� ��%$A?�BDA�CC#	DB�$ C�A!$@�

'H�?$	@�� "	A�B	�BC#	'$	��$B$@	I?$B	�?$	"$C$A�$@	�� !DBE	�C�A$	
?�"	 $�A?$@	�?$	$B� #J$KD�	��"D�D�B�

��A�C	 $L�D $%$B�"	M� 	$C$A� DA�C	@�� "	 $E� @DBE	�?$	�$A?B�C�E#	
%�DB�$B�BA$	�B@	 $FD"D�B	� $	B��	"�'N$A�	�M	�� 	@$CDF$ #�	�?$"$	

%���$ "	?�F$	��	'$	�'"$ F$@	�B@	A�  D$@	���	'#	�?$	A�"��%$ 	
�AA� @DBE	��	�?$	C�A�C	 $E�C��D�B"�

O�� 	�#�$"G

��B��CC#	��$ ��$@	"CD@DBE	"?���$ @�� "	ID�?	E�CF�BD"$@	'�  $@	%$��C	
��B$CCDBE	P�C"�	M� 	�'�F$	E ��B@	E� �E$"H�

�C�$ B��DF$C#	"CD@DBE	"?���$ @�� "	A�B	'$	"���CD$@	ID�?	$C$A� DA�C	@ DF$�

QR QR QR QR QR QR
SQ SQ SQ SQST

UVWXYZ	[\]Y

_̂̀
^̂`

a	̂bcd	efg	dhijhkkl	fmnghonp	qkrpris	qtjoongpffgqu

a	vbcd	efg	hjofdhorc	qtjoongpffgq

wncorfi

vb

u

xxyz

{

||}~ |�}

����	������������	��	�����	��
���	��������	���	�������	�����
��	��������	����	���	�����

�

�B"��CC��D�BG
�$?DB@	�?$	'�DC@DBE	�DCC� "
ID�?	@�� 	�MM"$�

�B"��CC��D�BG
�$C�I	�?$	CDB�$C	'$�I$$B
�?$	'�DC@DBE	�DCC� "

�B"��CC��D�BG
�B	M �B�	�M	�?$	
'�DC@DBE	�DCC� "

��?$	CDB�$C	�M	���	A%	D"	�'"�C��$C#	B$A$""� #�	
�D�?	@DMM$ DBE	?$DE?�"	�@@D�D�B�C	MDKDBE"	� $	
 $L�D $@	��	�	"� A?� E$�
�M	B�	CDB�$C	D"	� �FD@$@	�?$	E��$"	B$$@	��	'$	MD��$@
�B��	�	"�$$C	M �%$	P"�'N$A�	��	"� A?� E$"H�

�� !DBE	�AA� @DBE	��	���	����	
?�"	��	'$	� �FD@$@	'#	�?$	A�"��%$ 	
P#$CC�I�'C�A!	��	A%	ID@$H

��� 
�� ���
76( 67( 76(
7�( 69( 7�(
7�( 6�( 7�(

���A$	 $L�D $@ &DF$"	AC$� 
�� �� �C��M� %	ID@�?
��� ��� ���

�32>2;�	>++,	�++,	��2><-	2;	�1+ <	�,+�;>	��,��<-

¡¢ £

¤

¥¦§̈©	ª«§¬

¥¦§̈©	ª«§¬	®̄	°©	±§²©̈	̄³	
¦§³́	µ	¡¶	·©²«́ ³̄	·©«̈	
¸̄ ¯̈	°̄¬®	«³̈	¹¬«®§º	
©²¹«³§̄³	̈̄ ©̧¬»

¼§³§·©̈	±¬̄̄ ª	¬©½©¬	º̄¾¹¬§«³®	®̄	
¿ÀÁ	¡ÂÃ£ÃÄ	±¬̄̄ ª	©½©³³©	
º̄¾¹¬§«³®	®̄	¿ÀÁ	¡Â¢¶¢	
®«°¬©	ÃÄ	¬§³©	Ã»

¼§³§·©̈	±¬̄̄ ª	¬©½©¬	º̄¾¹¬§«³®	®̄	
¿ÀÁ	¡ÂÃ£ÃÄ	±¬̄̄ ª	©½©³³©	
º̄¾¹¬§«³®	®̄	¿ÀÁ	¡Â¢¶¢	
®«°¬©	ÃÄ	¬§³©	Ã»

¤

¡¶£

¡¶ ¡Å

µ¬§̈§³́	̈̄ ª̄µ¬§̈§³́	̈̄ ª̄µ¬§̈§³́	̈̄ ª̄µ¬§̈§³́	̈̄ ª̄

ÆÇÈÉÊËÌÍÎËÌÉ	ÏÊÇÐ

Ñ̄ºÒ§³́	̈̄ ³̧	̄±	®·©	ª̄¬¬©ª	
³̄®̄	®·©	°«©	¹¬«®©	°Ó	¾©«³	
±̄	«³	«̈·©§½©	«³º·̄ª	̧§®·	
«³	ÔÂ	§³®©ª³«¬	ºª©̧	®·ª©«̈»

ÆÇÈÉÊËÌÍÎËÌÉ	ÏÊÇÐ
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