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1.1 Background

A Development Application (DA) is to be lodged with Hornsby Shire Council (Council) for the
proposed development on land located at 3 Quarry Road, Dural. The proposed development
comprises a retirement village including 147-unit retirement living apartments (RLAs) and 74-room
retirement aged care facilities (RACFs), along with site facilities such as a restaurant, library, cinema
and gardens.

Thelem Consulting engaged GTA Consultants (GTA) to undertake an assessment to understand the
fraffic and transport related impacts of the proposed development on the existing transport
network.

1.2  Purpose of this Report

This report sets out an assessment of the anticipated fransport implications of the proposed
development, including consideration of the following:

i Existing traffic and parking conditions surrounding the site

ii Suitability of the proposed parking in ferms of supply (Qquantum) and layout

i~ Service vehicle requirements

iv  Pedestrian and bicycle requirements

v The fraffic generating characteristics of the proposed development

vi  Suitability of the proposed access arrangements for the site

vii  The fransport impact of the development proposal on the surrounding road network.

1.3 References

In preparing this report, reference has been made to the following:

O Aninspection of the site and its surrounds on Tuesday 20 February 2018

o0  Hornsby Shire Council Development Confrol Plan (DCP) 2013

0  Hornsby Shire Council Local Environmental Plan (LEP) 2013

o  South Dural Development Transport Management and Access Plan (TMAP) 2016 dated

WSP - Parsons Brinckerhoff Australia/ New Zealand (WSP - PB)

Australian Standard/ New Zealand Standard, Parking Facilities, Part 1: Off-Street Car

Parking AS/NZS 2890.1:2004

O  Australian Standard, Parking Facilities, Part 2: Off-Street Commercial Vehicle Facilities
AS 2890.2:2002

O  Australian Standard/ New Zealand Standard, Parking Facilities, Part 6: Off-Street Parking
for People with Disabilities AS/NZS 28%0.6:2009

o Traffic survey undertaken by Data Audit on Tuesday 20 February 2018 as referenced in
the context of this report

o  Car parking survey undertaken by GTA on Tuesday 20 February 2018 as referenced in the
context of this report

o  Plans for the proposed development prepared by Marchese + Partners International Pty
Ltd, dated 07 June 2018

o  Sydney’s Bus Future, Transport for NSW dated December 2013

o  Other documents and data as referenced in this report.
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2.  Existing Condifions

The subject site is located at 3 Quarry Road, Dural. The site of around 29,700 square metres, has a
frontage of about 80 metres to both Quarry Road along the south-western boundary and Vineys
Road along its north-eastern boundary. According to the LEP 2013, the site currently has a land use
classification as RU2 (Rural Landscape) and is predominantly vacant, with the exception of a single
residential house located on the north of the site.

The surrounding properties predominantly consist of undeveloped land north, west and southeast
of the site, as well as residential developments east and southwest of the site. Dural Business Park is
also located west of the site. In addition, New Hope School and Pacific Hills Christian School are
located to the east, while Redfield College is located to the north.

The location of the subject site and its surrounding environs is shown in Figure 2.1.

Figure 2.1: Subject site and its environs
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2.1 Road Network

2.1.1  Adjoining Roads
Old Northern Road

Old Northern Road is classified as a Roads and Maritime Services (Roads and Maritime) State Road
and is aligned in a north-south direction near the site. It is a two-way road, generally configured
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with two lanes in each direction, set within a 13-meftre wide (approximate) carriageway and a 22-
metre-wide road reserve.

Old Northern Road, shown in Figure 2.2 and Figure 2.3, has a posted speed limit of 60 kilometres per
hour. Kerbside parking is not permitted on either side of the road.

Figure 2.2: Old Northern Road (looking north) Figure 2.3: Old Northern Road (looking south)

* — ";?_I' 'I

Quarry Road

Quarry Road is classified as a Local Road and is aligned in an east-west direction. It is a two-way
road, generally configured with one lane in each direction, set within an eight-metre wide
carriageway and 20-metre wide road reserve (approximate).

Unrestricted kerbside parking is permitted on both sides of the road along the site frontage. Closer
tfowards Old Northern Road, kerbside parking is only permitted on the southern side of the road
and only outside the hours of 8am to 9:30am and 2:30pm to 4pm Monday to Friday.

Quarry Road is shown in Figure 2.4 and Figure 2.5.

Figure 2.4: Quarry Road (looking northwest) Figure 2.5: Quarry Road (looking southeast)

Vineys Road

Vineys Road is classified as a Local Road and near the site, is aligned in an east-west direction. It
is a two-way road, configured with one lane in each direction, set within a six-metre wide
carriageway and 20-meftre wide road reserve (approximate).

Parking is unrestricted, with on-site observations indicating that local residents generally park
vehicles on the grassed verge. Vineys Road is shown in Figure 2.6 and Figure 2.7.
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Figure 2.4: Vineys Road (looking northwest) Figure 2.7: Vineys Road (looking southeast)

New Line Road

New Line Road is classified as a Roads and Maritime State Road and near the site, is aligned in a
north-south direction. It is a two-way road, configured with one lane in each direction set within
about a seven-metre wide carriageway and a 22-metre wide road reserve.

New Line Road, shown in Figure 2.8 and Figure 2.9, has a posted speed limit of 60 kilometres per
hour. Kerbside parking is permitted in designated zones along the western side of the road, south
of the intersection with Old Northern Road, along the western side of the road.

Figure 2.8: New Line Road (looking north) Figure 2.9: New Line Road (looking south)
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2.1.2 Surrounding Intersections

The following key intersections exist near the site:

o  Old Northern Road/ New Line Road (roundabout)
o  Old Northern Road/ Quarry Road (signalised)
o  Old Northern Road/ Vineys Road (unsignalised).

2.2  Traffic Volumes
GTA commissioned furning movement surveys on the key intersections specified in Section 2.1.2 on
Tuesday 20 February 2018 during the following peak periods:

o  AM peak: 7am and 9am
O PM peak: 4pm and épm.
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The AM and PM peak hour traffic volumes are summarised in Figure 2.10, with full results contained
in Appendix A.

Figure 2.10: Existing AM and PM peak hour traffic volumes
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2.3 Intersection Operation

The operation of the key intersections within the study area have been assessed using SIDRA
Intersection!, version 7.0, a computer-based modelling package which calculates intersection
performance.

The commonly used measure of intersection performance, as defined by Roads and Maritime, is
vehicle delay. SIDRA Intersection determines the average delay that vehicles encounter and
provides a measure of the level of service.

Table 2.1 shows the criteria that SIDRA Intersection adopfts in assessing the level of service. A level
of service of D or better is generally considered to indicate acceptable operating conditions.

Table 2.1: SIDRA Intersection level of service criteria

Average delay per

el al it vehicle (secs/veh)

Traffic signals and roundabout | Give way and stop sign

A Less than 14 Good operation Good operation
Good with acceptable delays Acceptable delays and spare
B 15t0 28 . .
and spare capacity capacity
c 29 1o 42 satistactory Sohsfocfory, but accident study
required
D 4310 56 Near capacity Neor.copocﬁy, accident study
required
At capacity, at signals incidents At capacity, requires other control
E 57 to 70 . )
will cause excessive delays mode
F Greater than 70 Extra capacity required Exireme delay. major freafment

required

Given the close proximity between the assessed intersections, the infersections have been
modelled in SIDRA network.

Table 2.2 presents a summary of the existing operation of the key intersections, with full results
presented in Appendix B of this report. For signalised intersections the level of service is based on
the average delay for the whole intersection, whereas the level of service for unsignalised
intersections is based on the worst approach.

! Program used under license from Akcelik & Associates Pty Ltd.
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Table 2.2:  Existing 2018 operating conditions

95th
q Degree of Average - Level of
Intersection Peak Leg . percentile .
saturation delay (sec) service
queue (m)
South 0.90 50 145 D
East 0.16 14 10 A
AM
North 0.81 16 77 B
Old Northern West 0.96 28 155 B
Road/ New Line
Road South 0.70 27 52 B
East 0.36 15 17 B
PM
North 0.91 26 128 B
West 0.63 18 36 B
South 0.91 26 191 B
East 0.38 31 95 C
AM
North 0.85 43 285 D
Old Northern Overall 0.91 33 285 c
Road/ Quarry
Road South 0.36 13 75 A
East 0.53 43 111 D
PM
North 0.54 20 162 B
Overall 0.54 20 162 B
South 0.14 24 B
AM Southeast 0.12 70 E
Old Northern North 0.67 5 A
Road/ Vineys
Road South 0.27 30 10 C
PM East 0.05 46 1 D
North 0.57 5 0 A

Table 2.2 indicates that queuing forms largely on New Line Road and Old Northern Road. On-site
observations confirm that queues for the right turn from Old Northern Road into Quarry Road extend
into the New Line Road/ Old Northern Road intersection. Notwithstanding this, the Old Northern
Road/ Quarry Road intersection operates with a satisfactory overall level of service of C or better
during the peak hours.

The Old Northern Road/ Vineys Road intersection is the only surveyed intersection near the site that
is operating at an unsatisfactory level of service of E, during the AM peak hour. Modelling results
and on-site observations show that vehicles turning right out of Vineys Road experience high delays
due to the heavy through movements along Old Northern Road. This results in vehicles turning right
out of Vineys Road having insufficient gaps in through fraffic to turn into Old Northern Road.

2.4 South Dural Development TMAP (WSP - PB, September
2016)

WSP Parsons Brinckerhoff (WSP) on behalf of Lyon Group Australia prepared a Transport
Management Accessibility Plan (TMAP) in September 2016, to assess the traffic and transport
impact associated with the proposed South Dural residential development on the surrounding road
network.

The proposed development includes 240 hectares of infill with up fo 2,900 dwellings, new roads and
infrastructure, sporting fields, parks, opportunities for shared pedestrian and cycle paths, both within
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and external to the site. The proposed development has frontages to Old Northern Road, New Line
Road and Hastings Road and will be developed in stages over an approximate 15-year period.

The TMAP identified the infrastructure measures required to manage the additional travel demand
resulting from the proposed development, and reviewed opportunities to maximise the use of
public transport, walking and cycling to reduce reliance on the private car.

The preliminary analysis for the proposed development was prepared using SIDRA Intersection. The
analysis was based on 2016 traffic surveys, future growth estimates from recent assessments and
historical growth to forecast year 2031 fraffic volumes. The analysis indicated that the some of the
surrounding roads would be at or approaching capacity by 2016, with more sections and
intersections requiring road upgrades in 2026. The majority of the road network surrounding the
South Dural development will require upgrading in one or both directions regardless of whether the
development proceeds in 2036. The indicative year that the road links require upgrades is shown
in Figure 2.11.

Figure 2.11: Comparison of road upgrades and approximate timings with and without the South Dural
development

Base Case - No South Dural Development With South Dural Development

2026 N\ 2016 ”‘d\i"" g \\2 o zosd\kou

Source: WSP — South Dural Development TMAP, September 2016

In addition, an Aimsun mesoscopic fraffic model was developed for the NorthWest Metro project
and adopted for the South Dural Development. As such, the model was calibrated for base year
2014 and future years including 2026 and 2036. The model boundary that covers the area
surrounding the South Dural Development is shown in Figure 2.12.
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Figure 2.12: Cut of the NorthWest Metro Aimsun model to cover the area surrounding the South Dural
Development

//' M»ON = G

== == == « Proposed South Dural Model area

w— = ==« NWGC Model area

Source: WSP — South Dural Development TMAP, September 2016

This model was developed to determine the impact of the proposed development on the
surrounding road network. The following annual compound growth rates were adopted for the
study:

O Year 2016 to 2021:

O  AM Peak: 1.4 per cent per annum
o PM Peak: 1.8 per cent per annum.

O  Year 2021 to 2036:

O  AM Peak: 1.3 per cent per annum
o PMPeak: 1.4 per cent per annum.

Road sections relevant for the subjected site that require widening to two lanes in each direction
in 2021 are as follows:

o  Old Northern Road between Kenthurst Road and New Line Road
0 Road widening to two lanes in each direction: New Line Road between Old Northern
Road and Sebastian Drive.

Furthermore, the Old Northern Road/ New Line Road intersection was identified as requiring the
following upgrades by 2026:

o  Conversion from roundabout to traffic signals

o0  Additional southbound lane on Old Northern Road from Quarry Road to New Line Road

O  Addifional 130-metre long right turn bay from Old Northern Road into Old Northern Road

O  Addifional 120-metre long right turn bay from Old Northern Road into New Long Road

0  Addifional 30-metre long through lane on Old Northern Road into Dural Business Park
access

O  Addifional 50-metre long right turn lane on New Line Road into Dural Business Park access.

The proposed intersection layout is shown in Figure 2.13.
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Figure 2.13: Proposed Old Northern Road/ New Line Road intersection upgrade
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The TMAP also suggested that cyclist facilities (either as kerbside lanes or a widened shared path)
on Old Northern Road and New Line Road, should be incorporated as part of the proposed road

widening.

2.5 CarParking

A review of publicly available car parking near the site is summarised in Table 2.3.

Table 2.3: Summary of publicly available car parking near subject site

Road Location Type of parking Restrictions Time in effect
Quary Road (near Outside 8am-9:30am and
. Restricted/ 2:30am-4pm (near Old
OIdRI\OIZr;r;em Both sides Parallel Unrestricted Northern Road)
Unrestricted all other places
Vineys Road Both sides Informal parallel Unrestricted Unrestricted
Old Northern Road
(west of New Line Both sides Parallel Unrestricted Unrestricted
Road)
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2.6

Public Transport

The site has access to public fransport services with bus stops located on the Old Northern Road
and New Line Road. Key destinations include Sydney CBD, Castle Hill and Pennant Hills. These
services connect to major fransport nodes such as Pennant Hills Railway Station and public
fransport corridor’s bus stops, services and routes such as Pennant Hills Road, to provide further
connections to key Sydney locations such as Parramatta.

A review of the public transport available near the site is summarised in Table 2.4, with the bus
network shown in Figure 2.14.

Table 2.4: Public transport provision
. Route — Location of Distance to Frequency
Service Route description
number stop nearest stop on/ off peak
637 Glenorie to Castle Hill | 0|g Northern 30 mins/ 60 mins
Road before 400 metres
638 Berrilee to Pennant | New Line Road 30 mins (peak direction
Hills only)
644 Dural to Castle Hill 60 mins/ 60 mins
620N 10-20 mins (peak direction
Durdl o Wynyard New Line Road only)
420X at the Hillsbus 520 metres 5 mins morning peak/ 30-60
Bus Dural Depot mins (early morning only)
20 mins AM peak, 30 mins
622 Dural to Milsons Point PM peak (peak direction
only)
642 Round Corner Dural iregular
to Wynyard Old Northern
Road near BP 760 metres
R dc bural Station
ound Corner Dura . .
642X to Wynyard 10 mins/ 60 mins
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Figure 2.14: Bus network map
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Source: https://www.cdcbus.com.au, accessed 22 February 2018

Given the existing bus stops along New Line Road at the Hillsbus Dural Depot and Old Northern
Road near BP Stafion are outside the reasonable walking distance from the proposed
development to a bus stop, it is proposed that another bus stop be provided near the proposed
signalised intersection of Old Northern Road/ New Line Road.

It is also recommended that a shutfle bus service be provided between the proposed
development and the above bus stops as well as surrounding major retail/ commercial centres.

These proposals are further discussed in Section 5.4.2.

2.7  Walking and Cycling Infrastructure

Pedestrian paths are provided in the following locations:

o  Quarry Road (southwestern side) — 1.5-metre-wide path, from the intersection with Old
Northern Road, terminating near the Quarry Road and Harris Road intersection. This
pedestrian path provides access to the retail and commercial complex (Dural Business
Park) located west of the site as well to the Pacific Hills Christian and New Hope schools
located east of the site.
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o  Old Northern Road (eastern side) — 1.5-meftre-wide path from the intersection with Quarry
Road in the southwest direction, terminating near the roundabout with New Line Road.
This path provides pedestrian access to Dural Business Park located west of the site.

o  Old Northern Road (western side) — 1.5-meftre-wide path along the street.

Signalised pedestrian crossings are provided on the eastern and southern legs of the Old Northern
Road/ Quarry Road intersection. No other pedestrian crossing facilities such as refuges or marked
crossings are provided near the site.

There are on-road (mixed traffic) cycle routes along Old Northern Road and New Line Road.
Figure 2.15 highlights the network of cycling routes within the local area.

Figure 2.15: Hornsby Council Bicycle Network
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Source: http://www.hornsby.nsw.gov.au, accessed 22 February 2018

2.8  Crash History Analysis

Roads and Maritime provided GTA with recorded historical crash data on surrounding roads,
including Old Northern Road, New Line Road, Quarry Road and Vineys Road. The data provided
was for the most recent five-year period of finalised data (January 2012 to December 2016), as well
as provisional data (January 2017 to February 2018). The data is shown graphically in Figure 2.16
and indicates that a total of 50 crashes occurred since January 2012.

24 (48 per cent) of the 50 crashes involved an injury with no fatality reported.
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Figure 2.16: Full crash data history
> )

Crash Severity
A Injury (24)

®  Non-casualty (fowaway) (26)

200

There was a high proportion of crashes on Old Northern Road, west of New Line Road. They were
predominantly classified as crashes occurring between vehicles fravelling in the same direction,
including rear end collisions and side swipe collisions.

One crash that resulted in injury occurred outside the subject site along Quarry Road. This was as a
result of a vehicle leaving the carriageway and colliding with an object.

Three crashes occurred at the intersection of Quarry Road/ Old Northern Road including rear end
collisions and side impacts. One crash involving a pedestrian also occurred at this intersection,
where a pedestrian was struck from the near side fravel lane to the footpath.

N142020 // 14/06/18 @@_.
Transport Impact Assessment // Issue: A
GTAconsultants
3 Quarry Road, Dural, Retirement Village



3. Development Proposal

3.1 Land Uses

The proposal includes the construction of a refirement village with 146-unit retirement living
apartments (RLAs) and 74-room retirement aged care facilities (RACFs), as summarised in Table 3.1.
The proposed development also includes ancillary facilities such as a restaurant, liorary, cinema
and garden.

The proposed site plan and surrounding road network is shown in Figure 3.1.

Table 3.1: Development Schedule

Use Dwelling type Number of bedrooms
2-bedroom 73
RLA
3-bedroom 73
Subtotal 146
RACF | - 74

Figure 3.1: Site plan

k. £ {

Basemap source: Marchese Partners — 3 Quarry Road, Dural Ground Floor Plan dated 7 June 2018
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3.2

Vehicle Access

Site access is proposed via seven vehicle crossovers along Quarry Road and Vineys Road. These
include:

o

o

One-way separate enfry (ingress access 1) and exit (egress access 2) crossovers for the
porte-cochere along Quarry Road

A driveway with two-way access to/ from the basement car park/ visitor car spaces
along Quarry Road (two-way access 3)

One-way separate entry (ingress access 4) and exit (egress access 5) crossovers for the
porte-cochere along Vineys Road

A driveway with two-way access fo/ from the basement car park along Vineys Road
(access 6).

A driveway with two-way access to/ from the internal access road along Vineys Road
(two-way access 7). Access 7 would only be ufilised by the Fire and Rescue NSW fire
engines (appliances).

The proposed access locations are indicatively shown in Figure 3.2.

i

Base image source: Marchese Partners — 3 Quarry Road, Dural Ground Floor Plan dated 7 June 2018

3.3

Figure 3.2: Proposed access locations
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Internal Access Road

An internal access road is proposed on the north-western side of the site to provide connection to/
from Vineys Road. An internal access road is also proposed on the south-eastern side of the site,
which terminates at a roundabout adjacent to Building G. The internal trafficable area will allow
for convenient set-down/ pick-up activity to occur in front of the proposed buildings.
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It is proposed that the intfernal access road be designed as a mixed fraffic street and sign-posted
at 10 kilometres per hour to facilitate cyclist safety through low vehicle speeds. Measures to
maintain a safe environment for all users may include line marking, signage and speed humps.

3.4

The development proposes to provide a total of 383 car parking spaces over three basement levels
and ground level, with 337 spaces for RLA use and 46 spaces for RACF use.

Car Parking

The suitability of the car parking provision and layout is discussed in Section 4 of this report.

3.5 Pick-Up/ Set-Down Activity

The proposed development includes a porte-cochere along Quarry Road on ground level,
adjacent to the western side of the lobby/ reception area for the RLAs. A second porte-cochere is
proposed along Vineys Road on ground level, adjacent to the eastern side of the RACFs building.
The porte-cochere for RLAs and RACFs uses are illustrated in Figure 3.3 and Figure 3.4, respectively.

Figure 3.3: Proposed porte-cochere for RLAs

Figure 3.4: Proposed porte-cochere for RACFs
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The porte-cochere will be designed to formally accommodate four 99t percentile cars. This porte-

cochere will be predominantly used for cars, taxis, hire cars and rideshare vehicles.
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It is proposed that the set-down/ pick-up zone for the proposed development be accessed via:

O  RLAs: one-way entry only from Quarry Road on the north with one-way exit only on the
south

o0 RACFs: one-way enftry only from Vineys Road on the north with exit on the south via a
two-way driveway.

The operation of the porte-cochere is considered critical for the overall functionality of the
proposed RLAs and RACFs uses and will likely require a detailed management plan comprising off-
street fraffic management as a minimum during peak times. The plan is to be implemented by the
RLAs and RACEFs staff, to ensure efficient use and avoid any interruptions to Quarry Road and Vineys
Road vehicles.

The suitability of the porte-cochere layout is discussed in Section 4 of this report.

3.6 Pedestrian Facilities

Pedestrian access is proposed via Quarry Road and Vineys Road. The development also includes
the provision of well-connected internal two-mefre wide pedestrian paths linking the RLAs and
RACFs buildings to key site amenities including car parks, bus stops and pick-up/ set-down areas,
with crossing facilities in key locations to facilitate access.

3.7  Cyclist Facilities

As discussed in Section 3.3, it is proposed that the internal access road be designed as a mixed
fraffic street.

3.8 Loading Areas

Two on-site loading areas for loading/ unloading and waste collection are proposed within
basement one, with one loading area provided to the southwest of the site, servicing the RLA
component of the development while the other loading area is proposed underneath the RACF
building servicing the RACF use.

The loading areas for RLA and RACF uses are illustrated in Figure 3.5 and Figure 3.6, respectively.
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Figure 3.5: Proposed loading area for RLA use
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Figure 3.4: Proposed loading area for RACF use
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The loading areas are proposed to be located adjacent to the access ramps via Quarry Road and
Vineys Road to allow for deliveries.

The loading and waste collection areas for the RLA use have been designed to accommodate
Council garbage frucks of up to 10.24 metres.

Given that the RACF is considered to be commercial (non-residential) use and the operator would
appoint their own service provider for the RACF facility, the loading and waste collection areas for
the RACF use have been designed to accommodate up to é.4-metre small rigid vehicles (SRVs).

As shown in Figure 3.5 and Figure 3.6 service vehicle access to these areas is proposed to be shared
with the general traffic access to/ from the basement car park. The loading area has been
designed to accommodate the service vehicle to reverse into the loading area and exit the site in
a forward direction. All service vehicles will enter and exit the site in a forward direction via Quarry
Road and Vineys Road.

A swept path assessment has been completed to assess the proposed loading areas, as provided
in Appendix C.
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4.1 Car Parking Requirements

4.1.1 SEPP 2004 and Roads and Maritime Guide

A review of Hornsby Shire Council Development Control Plan (DCP) 2013indicates that no specific
car parking rate is nominated for RLAs or RACFs. DCP 2013 states that the rate for seniors housing
should be referenced from the State Environment Planning Policy — Housing for Seniors or People
with a Disability (SEPP) 2004.

A summary of the relevant SEPP 2004 minimum parking requirements is provided in Table 4.1.

Table 4.1:  SEPP 2004 car parking requirements

Description SEPP 2004 minimum parking rate

RLA 0.5 spaces per bedroom

1 space per 10 beds (or 1 space per 15 beds if the facility provides care only for
persons with dementia)

RACF 1 staff space per 2 staff

1 ambulance space

The Roads and Maritime Guide has also been referenced fo better understand the parking
requirements for visitors. These parking requirements are provided in Table 4.2.

Table 4.2: Roads and Maritime Guide car parking requirements

Use Roads and Maritime minimum parking rate
Self-contained units (resident funded development) 1 visitor space per 5 units
Self-contained units (subsidised development) 1 visitor space per 10 units
Nursing homes 1 visitor space per 10 beds

Based on the rates identified in Table 4.1 and Table 4.2, it is recommended that the following
minimum car parking rates be applied for the proposed development:

o RLAs:

o 0.5resident car spaces per one-bedroom dwelling
o 1 resident car spaces per two-bedroom dwelling

o 1.5resident car spaces per three-bedroom dwelling
o 0.2 visitor spaces per dwelling.

o RACFs:
o 1 visifor car space for each 10 beds (or 1 space per 15 beds if the facility provides
care only for persons with dementia)

o 1 carspace for each 2 residential care facility staff
o 1 ambulance space.

Based on the recommended parking rates, the proposed parking rates for the RLA and RACF uses
are summarised in Table 4.3. These parking requirements have been developed based on:

o  SEPP parking rates for RLA residents and RACEF visitors, staff and ambulance spaces
0  Roads and Maritime Guide parking rates for RLA visitor and ambulance spaces.
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Table 4.3: SEPP 2004 and Roads and Maritime Guide parking requirements
Description Use Parking rate Size Pa'rking
requirement
Two-bedroom [1] 1/ apartment 73 apartments 73 spaces
RLA Three-bedroom 1.5/ apartment 73 apartments 110 spaces
Visitor 0.2/ apartment 146 apartments 30 spaces
Subtotal 213 spaces
Visitor 0.1/ bed 74 beds 8 spaces
RACF Staff 0.5/ staff 25 staff 13 spaces
Ambulance ! or:pbau(l:oence 1 1 space
Subtotal 22 spaces
Total 235 spaces

[1] Two-bedroom plus study is categorised under two-bedroom.

Table 4.3 indicates that the proposed development would require a minimum of 213 car parking
spaces for RLA and minimum 22 spaces (including one ambulance space) for the RACF to be in
accordance with SEPP 2004 and Roads and Maritime Guide parking requirements. This equates to
a minimum of 237 car parking spaces.

In addition, a review of the Building Code of Australia (BCA) suggests that the proposed
development (assuming Class 3 and Class 9A) generates a People with Disabilities (PWD) car
parking requirement of one PWD space for every 100 spaces or part thereof. As such, if is
recommended that a minimum three PWD spaces be provided off-street.

4.1.2

A comparison of the higher multi dwelling housing rates set out in DCP 2013 has also been
completed for the RLA use, as summarised in Table 4.5. The higher rates recognise the nature of
the area while also considering the need for residents of such development to sfill have access to
a private vehicle.

DCP 2013 Car Parking Requirement

Table 4.4: DCP 2013 parking requirements
Description Use Parking rate Size Pq.rklng
requirement

Two-bedroom 40 apartments 80 spaces

2 spaces/
Two-bedroom plus study apartment 33 apartments 66 spaces
RLA Three-bedroom 73 apartments 146 spaces
Subtotal 146 apartments 292 spaces
Visitor 0.2 spaces/ 146 apartments 30 spaces

apartment
Total 322 spaces

Table 4.5 indicates that the proposed development would be required o provide 322 car parking
spaces for the RLA use to be in accordance with DCP 2013 requirements.
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42  Adequacy of Parking Supply

A summary of the parking requirements and provisions for the proposed development is shown in
Table 4.5.

Table 4.5: Car parking summary

RLA 213 322 337
SEPP 2004 and Roads and Maritime Guide

RACF 22 22 46

Total 235 344 383

The overall parking provision of 383 spaces exceeds the SEPP 2004, Roads and Maritime Guide and
DCP 2013 parking requirements, with 337 spaces (including 44 visitor spaces) for RLA use and 46
spaces for RACF use.

On this basis, the proposed parking provisions is considered appropriate for the proposed
development with the addifional car spaces for visitors of site facilities such as restaurant, library,
cinema and garden uses in the rare occasion of special events.

One ambulance space will be provided on basement level one with an access via Vineys Road
for RACF use. Such a location would allow for quick and efficient departure from the site via Vineys
Road.

4.3  Motorcycle Parking

A review of DCP 2013 indicates that all developments are required to provide one motorcycle
parking space for every 50 car parking spaces, or part thereof. Based on a total of 383 car parking
spaces, the development is required to provide a minimum of eight motorcycle parking spaces.

Motorcycle bays are to measure 2.5 metres long by 1.2 metres wide, in accordance with the DCP
2013 and are fo be located away from vehicle manoeuvring areas to avoid motorcycles being
damaged.

4.4  CarParking Layout Review

The car park layout has been reviewed against the requirements of the Australian Standard for Off
Street Car Parking (AS/NZS§2890.1:2004 and AS/NZ$2890.6:2009) and Off Street Commercial Vehicle
Facilities (AS/NZS2890.2:2002. This assessment included a review of the following:

Bay and aisle width
Adjacent structures
Turnaround facilities
Circulation roads and ramps
Ramp grades

Height clearances

Internal queuing

Pick-up/ set-down area
Parking for persons with disabilities
Motorcycle parking
Ambulance parking.

O OO0 O0OO0OO0OO0OO0OO0OO0ODO
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The review and swept path assessment have been included as Appendix C in this report.

This review indicates that the proposed car parking layout is expected to operate safisfactorily,
subject to the adoption of recommendations detailed in Appendix C. Modifications to the

proposed car park, porte-cochere and internal access road will be finalised as part of the detailed
design process.
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This section discusses potential measures that could encourage alternative means of fravel to the
private car and encourage the use of more environmentally sustainable forms of travel.

5.1 Cycle Network

A review of the Council bicycle network indicates that the existing bicycle pathways provide users
with connectivity and access to residential areas, popular trip generators and destinations within
Dural. These routes directly benefit cyclists of the subject site by improving cycling accessibility
around the site.

5.2  Bicycle End of Trip Facilities

DCP 2013 does not provide bicycle parking requirements for RLA and RACF uses. However, in
acknowledgement of general changing fravel patterns and the increased use of active modes of
fravel (especially for staff and visitors) and considering the future upgrades of Old Northern Road
and New Line Road identified in the TMAP (WSP, 2016), the potential to incorporate these facilities
has been reviewed. This is also consistent with Council's Ecologically Sustainable Development
objective ESD 9, which aims to encourage the use of public transport, cyclist and pedestrian frips
in the development and design process.

Reference to the Planning Guidelines for Walking and Cycling (Department of Planning, 2004)
suggests the following bicycle parking provisions:

o0 Aged or disabled self-contained housing facility:

O Resident (long-term use) — Rate of three to five per cent of apartments
O  Visitor (short-term use) — Rate of three to five per cent of apartments.

o Nursing/ convalescent homes:

o Staff (long-term use) — Rate of three to five per cent of staff
o  Visitor (short-term use) — Rate of five to 10 per cent of staff.

A summary of the recommended bicycle spaces for the proposed development are summarised
in Table 5.1.

Table 5.1: Planning Guidelines for Walking and Cycling Bicycle Parking Guide

Description Use S L CE I Size St.Jggestec':l'
rate parking provision
Resident 5 1o 8 spaces
RLA — 3% to 5% of apartments 146 apartments
Visitor 5 1o 8 spaces
Subtotal 10 to 16 spaces
RACE Visitor 3% to 5% of staff 74 beds 1 to 2 spaces
Staff 5% to 10% of staff 25 staff 2 to 3 spaces
Subtotal 3 to 5 spaces
Total 13 to 21 spaces

Based on Table 5.1, the proposed development should provide between 13 and 21 bicycle spaces.
Therefore, it is recommended that a minimum of 13 bicycle spaces are provided for resident, staff
and visitors. There is adequate space within the site to accommodate these requirements.
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Bicycle parking spaces would be designed in accordance with relevant Australion Standard
(AS2890.3 - Bicycle Parking Facilities). To comply with the Australian Standard, the bicycle parking
spaces for residential tenants will need to be provided as Class 1 bicycle spaces (i.e. individual
bicycle lockers with dimensions of 1,840 milimetres by 715 milimetres), while visitor bicycle spaces
will need to be provided as Class 3 bicycle spaces (i.e. bicycle racks in public area at 1,200
millimetres centre to cenfre). Secure racks for use by staff should be provided in a secure location
(i.e. individual locker of secure room/ enclosure).

5.3 Pedestrian Facilities

Pedestrian access to the site is proposed via three entries at ground level along the Quarry Road
and Vineys Road frontages. The lobby/ reception area provides linkages from Quarry Road to the
internal footpaths within the site and connects to Vineys Road, ensuring good permeability with
the on-site facilities including gardens, pond, green village and pergolas.

Given there is only a footpath on the southern side of Quarry Road, it is recommended that a
pedestrian refuge island be provided along Quarry Road west of the porte-cochere. The
pedestrian refuge island will assist pedestrians to cross Quarry Road safely by providing a space to
wait for a gap in the traffic to complete the crossing in two stages. The proposed crossing provides
connection to the surrounding retail and commercial areas on the southern side of Quarry Road
via the footpaths on Quarry Road and Old Northern Road.

Figure 5.1: Proposed pedestrian refuge and crossing
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Base image source: Marchese Partners — 3 Quarry Road, Dural Ground Floor Plan dated 7 June 2018

There are currently limited connection and crossing opportunities along Old Northern Road and
New Line Road. As part of the South Dural TMAP (WSP, 2016), it is proposed that pedestrian crossing
facilities be provided at the proposed signalised intersection of Old Northern Road/ New Line Road.
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The crossings facilitate convenient pedestrian access to/ from the site to other developments to
the west of New Line Road and along Old Northern Road (especially Round Corner village centre).

5.4  Public Transport

5.4.1 Rail

Sydney Metro Northwest, formerly the North West Rail Link, is the first stage of the Sydney Metro and
will extend from Cudgegong Road, Schofields to Chatswood. This stage is expected to be opened
in 2019. Stage 2 of Sydney Metro will extend south from Chatswood, under Sydney Harbour, via
new underground station precincts within the Sydney CBD and through the existing heavy rail line
to Bankstown.

Sydney Metro Northwest is delivering eight new railway stations and 4,000 commuter car parking
spaces to Sydney’s growing Northwest. Trains will run every four minutes in the peak; that is 15 trains
an hour operating as a walk up ‘no timetable’ service.

Of all the new stations along the route, Castle Hill Station and Cherrybrook Station will be the closest
and within a 10 minute drive of the site. Castle Hill Station will be an underground station beneath
Arthur Whitling Park, opposite the Castle Towers Shopping Centre and will include seven kiss and
ride spaces. Cherrybrook Station will be a suburban village statfion located adjacent Castle Hill
Road between Franklin Road and Robert Road, and will include 400 commuter car parking spaces
and 14 kiss and ride spaces.

An overview of the future Sydney Metro is shown in Figure 5.2, with the location of Norwest Station
in the contfext of the proposed development.

Figure 5.2: Sydney Metro planned route alignment
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542 Bus

The site is relatively well serviced by public transport due to the close proximity to a Hillsbus depot,
particularly in the peak periods, with regular bus services provided along Old Northern Road and
New Line Road. However, bus stops are limited and rarely have safe crossing opportunities nearby.
The proposed signalised intersection of Old Northern Road/ New Lline Road provides the
opportunity to rationalise the provision of another bus stop in the northbound direction of New Line
Road south of the intersection. The proposed bus stop would allow for shorter walking distance for
surrounding developments to access these stops along Old Northern Road opposite Derriwong
Road.

Further, the opening of the Northwest Metro Line in 2019 will infroduce a rapid and frequent service
to Dural given its proximity to the Castle Hill and Cherrybrook stations.

As part of the South Dural TMAP (WSP, 2016), it is recommended to increase the existing bus level
of service through the following measures:

o The Old Northern Road bus routes (637, 638 and 639) increase from a 30-minute
frequency to a 15-minute frequency in the peak direction during the peak period, which
is an increase of six services

o  An additional two services per hour in the peak direction during the peak period on one
or more of bus routes 620N, 620X, 622, 642 or 642X

O Increase route 644 to a 15-minute frequency in the peak direction during peak periods

O Increase service levels during non-peak times (during the middle of the weekday, in the
evening and on weekends).

There are currently varying levels of bus stop infrastructure within South Dural ranging from a bus
stop identification plate bolted to a power pole to a stop with shelter, seating and a printed
fimetable. As part of the South Dural TMAP (WSP, 2016), it is recommended the bus stops be
upgraded to bus shelters with seating and a bicycle rack/ U-Stems.

While the Sydney’s Bus Future (Transport for NSW, 2013) does not propose rapid or suburban routes
that would directly service the Dural areq, the proposed routes willimprove connections to Castle
Hill by allowing interchange to rapid routes to Norwest, Parramatta and Hornsby.
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Figure 5.3: Sydney’s Bus future surrounding the study area
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Sydney'’s Bus Future also includes plans to improve servicing and infrastructure around Dural. These
improvements to the bus network will enhance the existing bus service surrounding the Dural area
by providing linkages to the Northwest Metro. They include:

o  Additional bus services along existing routes with extended operating hours
O  Bus Head Start Program, including fravel options for new developments
o New bus interchange facilities at each of the Northwest Metro stations.

5.4.3 Shuttle Bus Service

While it is recognised that the site's proximity to the bus stops and the type of development and
likely residents / tenants somewhat limits the practicality of using sustainable transport modes, there
are opportunities forimproved utilisation of public fransport and associated provision of sustainable
fransport infrastructure.

Several opportunities exist to provide staff, residents and tenants with incentives to consider
alternative modes of travel to and from work. The following recommendations are high level
strategies that would need to be developed in greater detail and through consultation with
relevant stakeholders closer to the opening of the proposed development:

o  Provide an on-demand shuttle bus service between bus stops along Old Northern Road
and New Line Road and the proposed development for residents/ tenants to further
reduce reliance on private vehicles.

o  Provide a shufttle bus service between bus stops along Old Northern Road and New Line
Road and the proposed development, aligned with staff shifts. A regular, flexible service
is likely to increase staff perception of convenience and reliability.

o  Develop shuttle bus routes targeting major retail/ commercial areas near the proposed
development.

The above improvements encourage the use of non-vehicle mode transport through active
fransport choices.
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6.1 Traffic Generation

6.1.1 Design Rates
RLA

Technical Direction TDT 2013/ 04 Guide tfo Traffic Generating Developments Updated traffic surveys
(TDT 2013/ 04) recommends a rate of 0.4 vehicle trips per occupied dwelling during the weekday
PM peak period. It is noted that the AM site peak hour does not generally coincide with the general
network AM peak hour. As such, a rate of 0.2 vehicle trips per dwelling has been adopted for the
AM peak hour.

The directional split of fraffic (i.e. the ratio between the inbound and outbound fraffic movements)
is assumed to be 20:80 in the AM peak. The reverse directional split is assumed in the PM peak.

RACF

It is considered appropriate to adopt a first principles assessment to determine the future number
of vehicle trips generated by the proposed RACF.

The proposed staff spaces are anticipated to generate in the order of 0.4 peak hour vehicle trips
per space. This rate is reflective of the nature of shift work employment and the varying start and
finish times for staff.

The proposed visitor spaces are not expected fo generate vehicle trips during the peak periods.
However, for a conservative assessment, it is recommended that a rate of 0.3 peak hour vehicle
frips per visitor space be adopted.

The directional split of traffic is assumed o be 75:25 between inbound and outbound traffic in the
AM peak. The reverse directional split is assumed in the PM peak. This is associated with the arrival
of staff/ visitors in the morning and departure in the afternoon.

Traffic generation estimates of the peak hour fraffic volumes resulting from the proposed
development are set out in Table 6.1.

Table 6.1: Traffic generation estimates

. . Traffic generation estimates
Traffic generation rate .
(trips/ hour)
L0 e AM peak PM peak
AM peak PM peak
In Out In Out
RLA 146 dwellings 0.2 frips/ 0.4 tfrips/ 6 24 47 12
dwelling dwelling
RACF 29 staff spaces 0.4 trips/ staff space 9 3 3 9
17 visitor spaces 0.3 frips/ visitor space 4 2 2 4
19 29 52 25
Totals:
48 77

Table 6.1 indicates that the site could potentially generate up to 77 vehicle movements in a peak
hour.
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The restaurant, library, cinema and garden uses would be ancillary to the proposed retirement
living. As such, no addifional trips are expected to be generated from these uses.

6.2

Distribution and Assignment

The directional distribution and assignment of traffic generated by the proposed development
will be influenced by a number of factors, including the:

iii
iv
%
vi

Configuration of the arterial road network in the immediate vicinity of the site

Existing operation of intersections providing access between the local and arterial road
network

Distribution of households near the site

Surrounding employment centres, retail cenfres and schools in relafion to the site

Likely distribution of staff’s residences in relation fo the site

Configuration of access points to the site.

Considering these factors and for the purpose of estimating vehicle movements, the directional
distributions shown in Figure 6.1 and Figure 6.2 have been assumed.
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Figure 6.1: RLA and RACEF visitor distribution

Figure 6.2: RACEF staff distribution
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An assessment of the intersection operation 10 years post development has been completed to
safeguard the infersection layout and operation. The annual compound growth rates from the
South Dural TMAP (WSP, 2016) report have been adopted for the study:

o Year 2016 to 2021:

O  AM peak: 1.4 per cent per annum
O PM peak: 1.8 per cent per annum.

o  Year 2021 to 2028:

o  AM peak: 1.3 per cent per annum
o PM peak: 1.4 per cent per annum.

This considers the forecast increase in traffic movements due to future development in South Dural.
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Based on these annual growth rates, Figure 6.3 and Figure 6.4 have been prepared to show the
estimated marginal increase in tfurning movements near the proposed development following full
site development and considering the background traffic growth.

Figure 6.3: AM 2028 peak hour and site Figure 6.4: PM 2028 peak hour and site
generated traffic volumes generated traffic volumes
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6.3  Traffic Impact

6.3.1 2028 No Development

The key intersections identified in Section 2 of this report were modelled to assess the 2028 operation
without the proposed development. The corresponding intersection operation results are

summarised in Table 6.2.
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Table 6.2: Future 2028 operating conditions (no development)

95th
q Degree of Average - Level of
Intersection Peak Leg . percentile .
saturation delay (sec) service
quevue (m)
South 1.31 318 >500 F
East 0.27 18 14 B
AM
North 0.95 25 167 B
Old Northern West 0.94 20 126 B
Road/ New Line
Road South 0.88 38 95 C
East 0.54 30 28 C
PM
North 1.1 120 472 F
West 0.77 21 59 B
South 1.00 37 274 C
East 0.45 33 116 C
AM
North 1.03 109 >500 F
Old Northern Overall 1.03 66 >500 E
Road/ Quarry
Road South 0.58 14 93 A
East 0.75 51 150 D
PM
North 0.75 20 274 B
Overall 0.75 22 274 B
South 0.31 49 7 D
AM Southeast 0.31 173 F
Old Northern North 0.92 6 A
Road/ Vineys
Road South 0.64 77 23 F
PM Southeast 0.12 107 F
North 0.67 5 A

As shown in Table 6.2, with the additional background growth, the intersections of Old Northern
Road/ New Line Road and Old Northern Road/ Vineys Road are expected to worsen to
unsatisfactory operating conditions in both peak hours. The intersection of Old Northern Road/
Quarry Road is also expected to worsen, however only operates at unsatisfactory conditions in the
AM peak, which aligns with the school peak hour.

The Old Northern Road/ New Line Road intersection is expected to be over capacity, with high
delays and queues on the southern and northern legs in the AM and PM peak hours, respectively.
The right turn movements in and out of Vineys Road at the Old Northern Road/ Vineys Road
intersection are expected to experience increased delays due to increase in through movements
along Old Northern Road. As a result, the operation of the intersection is expected to worsen to
unsatisfactory conditfions.

As identified in Section 2.4, the South Dural TMAP (WSP, 2016) states that the intersection of Old
Northern Road/ New Line Road is proposed to be upgraded by 2036. The three intersections have
been reassessed with the proposed upgrades shown in Figure 6.5, with the SIDRA Intersection results
summarised in Table 6.3.
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Figure 6.5: Proposed Old Northern Road/ New Line Road upgrades from TMAP (WSP, 2014)
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Table 6.3: Future 2028 operating conditions (no development with TMAP mitigation measures)

95th
q Degree of Average - Level of
Intersection Peak Leg . percentile .
saturation delay (sec) service
queue (m)
South 0.90 46 213 D
East 0.28 47 36 D
AM North 0.83 51 173 D
West 1.04 101 >500 F
Old Northern Overall 1.04 64 >500 E
Road/ New Line
Road South 0.75 38 138 C
East 0.53 51 66 D
PM North 0.82 46 169 D
West 0.81 46 220 D
Overall 0.82 45 220 D
South 0.91 26 201 B
East 0.38 25 88 B
AM
North 1.18 224 >500 F
Old Northern Overall 1.18 101 >500 F
Road/ Quarry
Road South 0.57 15 124 B
East 0.62 44 131 D
PM
North 0.59 18 175 B
Overall 0.62 20 175 B
South 0.34 51 7 D
AM Southeast 0.38 225 6 F
Old Northern North 115 69 0 E
Road/ Vineys
Road South 0.64 77 23 F
PM Southeast 0.11 103 F
North 0.67 5 A

As shown in Table 6.3, the Old Northern Road/ New Line Road intersection will operate with reduced
delay. However, it is noted that the intersection is still expected to operate at unsatisfactory
conditions in the AM peak hour with high delays and queues on the west approach.

The intersection of Old Northern Road/ Quarry Road is expected to approach capacity in the AM
peak hour on the northern leg as a result of the upstream signalisation. This is expected to cause
delays for the intersection to increase and queues to remain high. The intersection operation in the
PM peak hour is expected fo improve and will continue to operate satisfactorily.

The Old Northern Road/ Vineys Road intersection is anficipated to worsen as a result of the queues
from the Old Northern Road/ Quarry Road intersection extending back past Vineys Road in the AM
peak hour. Delays on the right furn in and out of Vineys Road are expected to remain high due to
the significant through traffic volumes on Old Northern Road, however the queues are expected
to be adequately accommodated within the lane storage. Given the low traffic volumes turning
in and out of Vineys Road, it is unlikely that signalisation of this intersection will meet the required
Roads and Maritime warrants. Instead, it is recommended that a short departure lane be provided
on the northern leg of the intersection, converting the intersection fo a seagull configuration.
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Based on the SIDRA Infersection results, further mitigation measures are required fto accommodate
forecast 2028 traffic volumes. The further mitigation measures required are shown in Figure 6.6 to
Figure 6.8 and include the following:

o  Old Northern Road/ New Line Road — Additional 30-metre slip lane on west approach

o  Old Northern Road/ Quarry Road — Additional 120-metre short through lane on north

approach
o  Old Northern Road/ Vineys Road — Additional 10-metre short departure lane on the

northern leg.

Figure 6.6: Old Northern Road/ New Line Road further upgrades
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Figure 6.7: Old Northern Road/ Quarry Road further upgrades
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Figure 6.8: Old Northern Road/ Vineys Road further upgrades
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The key surveyed intersections were modelled under a 2028 no development scenario with the
recommended further upgrades as detailed in Figure 6.6 to Figure 6.8, with the SIDRA Intersection
results summarised in Table 6.4.

Table 6.4: Future 2028 operating conditions (no development with further mitigation measures)
. Degree of Average el . Level of
Intersection Peak Leg q percentile "
saturation delay (sec) service
queue (m)
South 0.93 51 227 D
East 0.28 47 36 D
AM North 0.86 52 205 D
West 0.79 40 130 C
Old Northern Overall 0.93 48 227 D
Road/ New Line
Road South 0.75 38 138 C
East 0.53 51 66 D
PM North 0.82 46 169 D
West 0.81 43 114 D
Overall 0.82 43 169 D
South 0.88 22 189 B
East 0.37 24 84 B
AM
North 0.90 57 33 E
Old Northern Overall 0.90 36 33 c
Road/ Quarry
Road South 0.43 12 74 A
East 0.55 40 122 C
PM
North 0.43 18 109 B
Overall 0.55 18 122 B
South 0.34 51 7 D
AM Southeast 0.30 47 6 D
Old Northern North 0.76 5 0 A
Road/ Vineys
Road South 0.64 78 23 F
PM Southeast 0.17 23 B
North 0.67 5 A

As shown in Table 6.4, the intersections of Old Northern Road/ New Line Road and Old Northern
Road/ Quarry Road are expected to improve to satisfactory operating conditions in both the AM
and PM peak periods. The Old Northern Road/ Vineys Road intersection is also expected to
improve, with most legs operating satisfactorily. The exception is the right turn into Vineys Road from
Old Northern Road in the PM peak hour, which is anticipated to experience an average delay of
about 80 seconds. Considering the low volume of traffic performing this turn and that the 95t
percentile queue is expected to be accommodated within the short turn bay, an 80 second delay
for this turn is considered acceptable.

6.3.2 2028 With Development and Required Intersection Upgrades

The key surveyed intersections with required 2028 upgrades were modelled with the additional
tfraffic from the proposed development. The SIDRA Intersection results are summarised in Table 6.5.
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Table 6.5:

Future 2028 operating conditions (with development)

95th
q Degree of Average - Level of
Intersection Peak Leg . percentile .
saturation delay (sec) service
queue (m)
South 0.93 53 233 D
East 0.28 47 36 D
AM North 0.83 50 203 D
West 0.80 41 133 C
Old Northern Overall 0.93 48 233 D
Road/ New Line
Road South 0.78 39 145 c
East 0.53 51 66 D
PM North 0.83 47 173 D
West 0.81 42 114 C
Overall 0.83 44 173 D
South 0.89 23 198 B
East 0.39 24 91 B
AM
North 0.90 57 243 E
Old Northern Overall 0.90 36 243 c
Road/ Quarry
Road South 0.46 14 81 A
East 0.55 39 125 C
PM
North 0.45 20 115 B
Overall 0.55 20 125 B
South 0.42 54 9 D
AM Southeast 0.34 48 7 D
Old Northern North 0.76 5 0 A
Road/ Vineys
Road South 0.67 81 24 F
PM Southeast 0.21 24 B
North 0.67 5 A

As shown in Table 6.5, allintersections are expected to operate at similar levels of service as without
development (results detailed in Table 6.2), with slightly higher delays and queues in general over
all three intersections. All intersections are expected to operate satisfactorily, with the exception of
the right turn into Vineys Road from Old Northern Road. This said, the delay experienced for this
movement is expected to be similar as without the proposed development and the queue Is

expected to be well accommodated in the provided short turn bay.

It should be noted that the western approach of the Old Northern Road/ New Line Road
intersection improves from a level of service D to C in the PM peak hour with the additional traffic
from the development. This is due to a change in the signal phase times in the attempt to optimise
the delay over the whole intersection. While this approach experiences a reduction in delay, the
delay over the intersection increases which is expected.
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Based on the analysis and discussions presented within this report, the following conclusions are
made:

i The proposal involves the development of a retirement village with 146 RLAs and 74-room
RACF.

i The proposed development generates a SEPP 2004 and Roads and Maritime Guide
parking requirements of 235 spaces, with 213 car parking spaces for RLAs and 22 spaces
(including one ambulance space) for the RACF.

i The proposed development generates a DCP 2013 car parking requirements of 322
spaces for the RLA use.

iv  The proposed supply of 383 spaces exceeds the SEPP 2004, Roads and Maritime Guide
and DCP 2013 parking requirements, with 337 spaces (including 44 visitor spaces) for RLA
use and 46 spaces for RACF use.

v It is recommended that the proposed development provide a minimum of 13 bicycle
spaces for staff and visitors.

vi  Two loading areas (one for RLA and one for RACF) are proposed within basement one.

vii  The loading area for RLA use can accommodate vehicles up to 10.24 metre (Council’s
garbage frucks).

vii  Given that the RACF is considered to be commercial (non-residential) use and the
operator would appoint their own service provider for the RACF facility, the loading and
waste collection areas for the RACF use have been designed fo accommodate up to
6.4-meftre SRVs.

ix  The site is expected to generate up to 77 vehicle movements in any peak hour.

X Even without the additional traffic from the development, upgrades are required at Old
Northern Roads infersection with New Line Road, Quarry Road and Vineys Road fo
accommodate the anticipated 2028 traffic volumes.

xi  Once the intersections are upgraded with the required upgrades, the additional traffic
from the proposed development is expected to have a negligible impact on these
intersections.
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Appendix A
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Survey Results
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PM Peak 983 50 1 1034 24 24 [ 48 1 0 [ 1 26 1 0 27 3 [ 0 3 0 [ 0 [ 4 [ 0 4 996 35 2 1033 0 0 [ 0




Old Northern Road

Systems 8 N
C SURVEYS 9 l 7
Location: Old Northern Road/ New Line Road 1 10 J o tJ o 6
Weather: Fine Old Northern Road —_— e 5 Unnamed Road

: Tuesday, 20 February 2018 12

12A 4

: 7amto9am ) RES [
4pmto6pm ]
2

AM Peak: 7:45am-8:45am
PM Peak: 4:00pm-5:00pm

New Line Road

3A 4 6A 9A 0 1 2 12
TIME Light | Heavy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total | Light | Heawy | Cyc Total
07:15 67 0 71 69 3 0 72 1 1 0 2 1 1 0 2 B 12 0 17 7 12 0 19 7 1 0 8 0 0 0 0 B 0 0 5 144 9 0 153 112 8 0 120 0 0 0 0 129 8 0 137 8 0 0 5 0 106 0 0 0 0
07:30 [5) 2 ) 65 %0 5 ) 95 4 1 ) 5 7 1 ) 8 12 7 ) 19 6 7 ) 13 4 2 ) 6 ) 0 ) 0 10 0 ) 10 168 7 1 176 109 ) 17 ) 0 ) 0 119 7 ) 126 12 0 ) 10 ) 100 ) 0 ) 0
07:45 85 4 ) 89 80 6 ) 86 ) 1 ) 1 7 0 ) 7 10 7 ) 17 14 3 ) 17 15 3 ) 18 ) 0 ) ) 8 0 ) 8 153 4 ) 157 110 5 1 116 ) 0 ) ) 166 ] 1 175 9 1 ) 6 ) 7 ) 0 ) )
08:00 92 3 ) 95 120 15 ) 135 2 0 ) 2 2 1 ) 3 12 2 ) 1 19 1 ) 20 11 0 ) 1 ) 0 ) ) B 0 ) 5 139 8 1 148 160 8 ) 168 ) 0 ) ) 216 13 ) 229 10 0 ) 4 ) 97 ) 0 ) )
08:15 95 3 0 98 150 1 0 161 B 0 0 5 B 0 0 5 14 1 0 15 6 1 0 7 6 0 0 3 0 0 0 ) 6 0 0 3 147 5 0 152 189 7 0 1% 0 0 0 ) 201 13 0 214 1 0 0 6 0 78 0 0 0 )
08:30 101 4 0 105 190 7 0 197 0 0 0 ) 1 0 0 1 15 2 0 17 B 0 0 5 9 0 0 9 0 0 0 ) 6 0 0 3 151 12 0 163 206 3 0 209 0 0 0 ) 161 7 0 168 6 0 0 5 0 51 0 0 0 )
08:45 93 5 ) 98 204 17 ) 221 ) 0 ) 0 2 4 ) 3 20 0 ) 20 3 1 ) 7 3 0 ) 3 ) 0 ) 0 1 0 ) 1 148 8 ) 156 182 6 ) 188 ) 0 ) 0 141 4 ) 15 4 2 ) 3 ) 2 ) 0 ) 0
09:00 72 3 ) 75 109 9 ) 118 a 1 ) 5 7 8 ) 15 20 1 ) 21 8 0 ) 8 8 0 ) 8 [ 0 ) 0 9 0 ) 9 139 12 ) 151 148 5 ) 153 [ 0 ) 0 158 9 ) 167 15 0 ) 10 ) 88 [ 0 ) [
Total 668 28 0 696 1012 73 0 1085 16 4 0 20 32 15 0 47 108 32 0 140 71 25 0 96 66 6 0 72 0 0 0 0 60 0 0 60 1189 65 2 1256 | 1216 50 1 1267 0 [ 0 0 1291 69 1 1361 65 3 0 49 0 638 0 [ 0 0

AM Peak 381 15 0 3% 664 50 0 714 7 0 0 7 10 5 0 15 61 5 0 66 36 3 0 39 32 0 0 32 0 0 0 0 28 0 0 28 585 33 1 619 737 24 0 761 0 0 0 0 719 37 0 756 21 2 0 18 0 270 0 0 0 0

3A 4 6A 7 oA 0 1 2 12
TIME Light | Heawy | Cyc Total Cyc Heavy [ Cyc Total Heawy | Cyc Cyc Total Heawy | Cyc Heavy | Cyc Heavy [ Cyc Total Heawy | Cyc Heavy [ Cyc Total Cyc Heavy [ Cyc Total Heavy [ Cyc Heawy | Cyc Heawy | Cyc Heawy | Cyc Total
16:15 8 2 [ 86 0 0 [ 6 6 [ 0 27 2 [ 0 [ 0 [ ) 0 [ 8 [ 155 0 0 0 0 9 1 0 [ 12 [ 0 [ 0
16:30 78 8 0 86 0 [ 0 4 5 0 0 16 1 0 [ 0 12 0 [ 0 [ [ 0 7 0 174 0 151 0 [ 0 [ 6 0 [ [ 4 [ 97 0 [ 0 [
16:45 99 5 0 104 0 [ 0 10 2 0 0 2 [ 0 1 0 20 0 [ 0 [ 9 [ 0 8 0 135 0 164 0 [ 0 [ 6 0 [ [ 8 [ 119 0 [ 0 [
17:00 64 10 0 7 0 [ 0 7 3 0 0 25 [ 0 [ 0 9 0 [ 0 [ 19 [ 0 6 0 158 0 127 [ [ 0 [ 6 0 [ 2 5 0 %0 0 [ 0 [
17:15 77 3 0 80 0 [ 0 9 3 0 0 21 2 0 [ 0 10 o [ 0 0 14 [ 0 5 0 134 0 156 o [ 0 0 2 0 [ 0 2 0 134 o [ 0 0
17:30 75 5 0 80 0 [ [ 7 2 [ 0 20 1 0 [ 0 12 [ [ [ 0 20 1 0 6 [ 116 0 133 0 [ 0 0 2 [ [ 0 3 0 95 1 [ 0 1
17:45 69 4 [ 73 [ 1 o 10 2 [ [ 20 2 o 1 [ 16 [ [ [ 0 10 [ o 3 o 126 [ 106 [ [ [ [ 5 [ [ [ 5 [ 109 1 [ [ 1
18:00 87 5 0 92 0 1 0 16 3 0 0 12 1 0 0 0 9 [ 0 0 [ 1 0 0 1 0 98 0 92 [ 0 0 [ 2 0 0 0 5 0 97 2 0 0 2
Total 633 42 0 675 0 2 0 69 26 0 0 162 9 0 2 0 100 0 0 0 0 108 1 0 109 1052 44 0 1096 0 1118 0 0 0 0 1005 38 1 0 2 44 0 843 4 0 0 4




Appendix B

SIDRA INTERSECTION Results

N142020 // 14/06/18
Transport Impact Assessment // Issue: A

3 Quarry Road, Dural, Refirement Village

g Xipuaddy

@ % _

GTAconsultants



029(0(17 6800%$5<

v 6LWH> 20G 1RUWK 5RDG 1HZ /LQH 5RDG ®™# 1IHWZRUN, >$0 3H

20G 1RUWK 5RDG 1HZ /LQH 5RDG
5RXQGDERXW

ORYHPHQW 3HUIRIHXDL@ BH V
ORY 2' '"HPDQG ) $UULYD ‘HJ $YHU /HYH “ %DFN RI 4 3UR (IIHFV$YHUI

o ORY 7R +¢ 7R) +¢ 6D '"HOL G6HU) 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt YHE Y A Y F P SHU N P
6RXWK, 1HZ /LQH 5RDG

) - . . . . . . .
; . o . . . . .. .
5 . . . 126 . . . .
X 8 . . . . C ae . . ..
$SSURD A - /26 . ; N -
(DVW, 6LWH SFFHVV
} o S . 26 . . . .
. . . . . 126 . . - .
- 5 - T /26 - B 7
X 8 - T 126
$SSURD v - v " 126
1RUWK, 206G lRUWKHUQ 5RDG
. p . . . .
7 v - - ' - 126 ’ " - M
5 126 ’ " d ‘ '
“X 8 ' - 126 ’ - v ‘ -
$SSURD ' : ' 126 ‘ " - ~ "
tHVW, 206 1RUWKHUQ 5RDG
/ . .. . .
; o o .. o ae . : .
5 ' M - <o - /26 -
X 8 - - 126 - ' -
$SSURD - - 126 - ’ -
$00 9HK O 126 ; - : o

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, '"HOD\ 57%$ 16: 6LWH /2&WOHGLKRER 1V I\HSMHZAR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
5RXQGDERXW &DSDFLW\ ORGHO, 6,'5$ 6WDQGDUG

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHVY DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, © PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXWMELRQV FRP
2UJDQLVDWLRQ “73 &2 IBBRAHVGHG, ORQGD\ ODUFK ' “.77 30

3URMHFMWD FRP DX"SURMHFWILOHV"SU'RlMHFW)IA(XB\AGJ\\GE’RDGRGX—LHID.’Q)J”1 VLG4XDUU\ 5RI
'XUDO VLS~®



029(0(17 6800%5«<
:] 6LWH> 20G 1RUWKHUQ 5RDG 4XDUU\ 5R| ®# 1IHWZRUN, >$0 3H

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LIQDXQAYHG 7LPH ,VRODWHG &\FOH 7LPHYHQ &MHFPRIQG\WH8VHU

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “°° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7RV +¢ TRV +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt Y Ht Y vVt Y+ SHU NP

6RXWK, 206G 1IRUWKHUQ 5RDG

. A . . - oe .

5 .. Ce . . -~ ae .. .
$SSURD MR g - 126 v - - - o
(DVW, 4XDUU\ 5RDG

/ - - - - 126 o - ~ -
. 5 . . . . . .. . .
$SSURD g - ~ 126 . c v ~
1RUWK, 20G 1RUWKHUQ 5RDG
. } . . o ~ e : . . .
. ; . 126 . . . . .
$SSURD ~ o : e T 26 - - - -
$00 9HK o B - 126 . “ - - 8 e

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
,QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D!
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, ° PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI 4XHX B6WRS

SHC( V S+ P SHU §
3 6RXWK )XOO &URVVI - o 126 o
3 (DVW )X0OO0 &URVVLQ - o 126 . . o
$00 3HGHVWULDQV : ) /126

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
S3HGHVWULDQ PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/WEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAHVEHG, ORQGD\ ODUFK . ”,°" 30

BURMREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4G BVENGPRD GR GHOOATDI? 1 VLG4AXDUU\ 5RI
"XUDO VLS"



029(0(17 6800$5<
V 6LWH>

20G 1RUWKHUQ 5RDG 9LQH\V 5RI

# IHWZRUN, K >$0 3H

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG

*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXDL@ BH V
ORY 2' '"HPDQG ) $UULYD
7R\ +¢ 7R\
YHt YHE

o ORY

IHYH “° %DFN Rl 4 3UR
6HUY  9HKL 'LVWI
Y b P

(ITHFV $YHUI
4XHX 6WRS 6SHH
SHU N P

6RXWK, 206G 1RUWKHUQ 5RDG
7 N ’ - ’ T /126 T

E 5 - . P . /26 ” v
$SSURD o - o T e 19 o
6RXWK(DVW, 9LQH\V 5RDG

E / ” - 126

D 5 N - - /126 ) -
$SSURD 126 ) - o
IRUWK, 20G 1RUWKHUQ 5RDG

"D / ' ' e ” 126 o
. 7 - . - . .o /26 ca v
$SSURD o ” o - e 19 T
$00 9HK o ” o - e 19 T
6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR

9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$, QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y B OXH VRXIVABIRWMK H DHSYCILNA]
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $O00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, © PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXWMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, ORQGD\ ODUFK . 7.7 30
BURMHEZWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GBVENGZR D GR GHODOA.TNI ? 1
'XUDO VLS”™

VLG4XDUU\ 5RI
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:] 6LWH> 20G 1RUWKHUQ 5RDG 4XDUU\ 5R| ## 1HWZRUN, >30 3H

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LIQDXQAYHG 7LPH ,VRODWHG &\FOH 7LPHYHQ &MHFPRIQG\WH8VHU

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “°° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7RV +¢ TRV +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt Y Ht vVt Y+ P SHU NP

6RXWK, 206G 1IRUWKHUQ 5RDG
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6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
,QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D!
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, ° PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI 4XHX B6WRS

SHC VE St P SHU
3 BRXWK )XOO0 &URVVL y - 126 - -
3 (DVW )XOO &URVVLQ y ' 126 - -
$00 3HGHVWULDQV - o /26 " - 8

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
S3HGHVWULDQ PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/WEUIZBW\R\O/)¢W$LRQV FRP
2UJDQLVDWLRQ “7$ &2 IBBRAHVEHG, ORQGD\ ODUFK ' 30

3URMHFMWD FRP DX'?SURMHFWILOHV73"U’R1MHFW)IA(XBW&J\\G?RDGRGX—LGZG].’COJ”1 VLG4XDUU\ 5RI
'XUDO VLS™
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v 6LWH> 20G 1RUWK 5RDG 1HZ /LQH 5RDG ## 1HWZRUN, >30 3H

20G 1RUWK 5RDG 1HZ /LQH 5RDG
5RXQGDERXW
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' ORY 7RV +¢ TR)  +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHE YHE VE Y+ SHU NP
6RXWK, 1HZ /LQH 5RDG

, SO .. . . . .. . 5
; . L ; . 126 . .. .
5 ' ' - - 126 - v
X 8 - - - 126 - -
$SSURD - e . - 126 - -~ - -
(DVW, 6LWH $FFHVV
/ - - v © 26 ‘ g
. 5 . . . . .. 126 ‘ .
y 5 .. N ) .. S . . . .
X 8 - © /26 - - : -
$SSURD - S ' . © /26 ' -
1IRUWK, 20G 1RUWKHUQ 5RDG
R } o - .. S . . . - y
; .. N ) . © ae . . . . .
5 .. .. . 26 . . . .
- o . c e . . . .
$SSURD ~ S ‘ - S 26 = ' :
‘HVW, 20G 1RUWKHUQ 5RDG
| .. oL . 5 . 126 . ; . . ..
; . . .. s , . . .
5 . L. .. o , . . .
X 8 - c /26 ' - : v
$SSURD ' - : - - /26 - . : . R
$00 9HK vee v e - 126 - ' . ‘ -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, '"HOD\ 57%$ 16: 6LWH /2&WOHGLKRER 1V I\HSMHZAR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
5RXQGDERXW &DSDFLW\ ORGHO, 6,'5$ 6WDQGDUG

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHVY DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, © PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXWMELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAHVEHG, ORQGD\ ODUFK .7 . 30

BURMHEZWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4UGBVENGZR D GR GHODOATDI ? 1 VLG4XDUU\ 5RI
'XUDO VLS~®
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v 6LWH> 20G 1RUWKHUQ 5RDG O9LQH\V 5RI ## 1HWZRUN, >30 3H

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2' '"HPDQG ) $UULYD ‘HJ $YHU /HYH “ %DFN RI 4 3UR (IIHFV$YHUI
o ORY 7R) +¢ 7R) +¢ 6D '"HOL 6HU) 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt YHE A Y F P SHU N P
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6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$, QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y B OXH VRXIVABIRWMK H DHSYCILNA]
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $O00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, © PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXWMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, ORQGD\ ODUFK .7 . 380

BURMHEZWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GBVENGZR D GR GHODOA.TNI ? 1 VLG4XDUU\ 5RI
'XUDO VLS”™
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S .. .. . 126 , . . .

5 - - Y ' - : S
X 8 * /26 : s : o
$SSURD ' ' : 126 ' - - -
$00 9HK - i - 126 o - -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&WOHGLCRIR 1V I\HSMHZAR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
5RXQGDERXW &DSDFLW\ ORGHO, 6,'5$ 6WDQGDUG

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $O00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

6,'5%$ ,17(56(&7,21 “"&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, 7XHVGD\ "~ ODUFK .7 . 30

BURMHEWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GBPVENGZR D GR GHODOA.TDI ? 1 VLG4XDUU\ 5RI
'XUubo " 1R '"HYHORSPHQW VLS~
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:] 6LWIB > D 20G 1RUWKHUQ 5RDG 4XDUU\ & ®## 1IHWZRUN, >$0 3H

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LIQDXQAYHG 7LPH ,VRODWHG &\FOH 7LPHYHQ &MHFPRIQG\WH8VHU

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “°° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7RV +¢ TRV +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH

YHt Y Ht Y vVt Y+ P SHU NP
6RXWK, 206G 1IRUWKHUQ 5RDG

. . SR . . . .

5 .. . . s . . . .
$SSURD o R - 126 . ' s - -
(DVW, 4XDUU\ 5RDG

/ - : 126 - - - ~
. 5 . . . < ae . . .
$SSURD v o ) v 126 . - - - ~
1RUWK, 20G 1RUWKHUQ 5RDG
g / - M o v © /26 - -

. ; . : 126 .. -
$SSURD v o ) v " 26 - -
$00 9HK e v e b y v 286 o - ~

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
,QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI , WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
r HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI 4XHX B6WRS

SHC VE Sk P SHU §
3 6RXWK )XOO &URVVL - 126
3 (DVW )XOO &URVVLQ - o 126 . - v
$00 3HGHVWULDQV - ’ 126

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5%$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SBHGHVWULDQ PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU 3BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEVBWROXMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRFAHVGHG, 7XHVGD\ "~ 0ODUFK .7 . 80

BURMHEZEWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GBVENGZR D GR GHODOATDI? 1 VLG4XDUU\ 5RI
'XUbo " 1R 'HYHORSPHQW VLS~



029(0(17 6800%$5<

v 6LWH> 20G 1RUWKHUQ 5RDG O9LQH\V 5RI ®# IHWZRUN, >$0 3H

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2' 'HPDQG ) $UULYD /HYH “ %DFN RI 4 3UR (IIHFV$YHUI
o ORY 7R) +¢ 7R) +¢ 6 HU)Y 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt YHE Y F P SHU N P

6RXWK, 206G 1RUWKHUQ 5RDG

7 . . .- . “an 126 cuo
E 5 . ” /26 ) .
$SSURD ' ' m o ’ 19 ’ T o
6RXWK(DVW, 9LQH\V 5RDG
E / - . ” . .. ” /26 . . .
D 5 N N - - /126 ’ ] -
$SSURD - ’ v ’ o - /126 ’ - -
IRUWK, 20G 1RUWKHUQ 5RDG
“D / " . . /26 .
. 7 R © ~ . /26 cn
$SSURD - - - - 19 o
$00 9HK o ” el - 19 ’ . T

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$, , QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y B OXH VRXIVABIRWM H DHSYCILNA]
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoOHOLN 0 '

+9 YDOXHVY DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRUDQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, 7XHVGD\ "~ ODUFK .7 . 30

BURMHEWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GPVENGZR D GR GHODOATDI ? 1 VLG4XDUU\ 5RI
'XUubo " 1R '"HYHORSPHQW VLS~
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:] 6LWH> D 20G 1RUWKHUQ 5RDG 4XDUU\ 5| ## 1HWZRUN, >30 3H

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LIQDXQAYHG 7LPH ,VRODWHG &\FOH 7LPHYHQ &MHFPRIQG\WH8VHU

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “°° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7RV +¢ 7R\ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt Y Ht vVt Y+ P SHU NP

6RXWK, 206G 1IRUWKHUQ 5RDG

7 - - - - ) - 126

5 . . . . - oe . .. .
$SSURD o - 126
(DVW, 4XDUU\ 5RDG

/ - - ~- 26" -
. 5 .. L. . . . 126 . . . .
$SSURD g ‘ - ' ~~ - /26 - - ' -
1RUWK, 20G 1RUWKHUQ 5RDG
. p .. o . e < 2s . . . . .
. ; \ . i c ae . . . . ..
$SSURD o ) ~ “ 126 - - ~ - -
$00 9HK ‘ ‘ o © 126 o . - .

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
,QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D!
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI , WHUDWLRQV, PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI 4XHX B6WRS

SHC VE St P SHU
3 BRXWK )XOO0 &URVVL y 126
3 (DVW )XOO &URVVLQ y 126 ’ g
$00 3HGHVWULDQV - i /26 " - 8

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
S3HGHVWULDQ PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/WEUIZBW\R\O/)¢W$LRQV FRP
2UJDQLVDWLRQ “7$ &2 IBBRAHVEHG, 7XHVGD\ ~ ODUFK ’ 30

3URMHFMWD FRP DX”SURMHFWILOHV”S’U’RlMHFW)IA(XBWM\G?RDGRGX—LGIIL’COJ”1 VLG4XDUU\ 5RI
'XUbO " 1R '"HYHORSPHQW VLS~
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v 6LWH> D 20G 1RUWK 5RDG 1HZ /LQH 5RD ## 1HWZRUN, >30 3H

20G 1RUWK 5RDG 1HZ /LQH 5RDG
5RXQGDERXW

ORYHPHQW 3HUIRIHXDL@ BH V
ORY 2' '"HPDQG ) $UULYD /HYH “ %DFN RI 4 3UR (IIHFV$YHUI

o ORY 7R +¢ 7R) +¢ 6HU)Y 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt YHE Y F P SHU N P
6RXWK, 1HZ /LQH 5RDG

/ s s . 126 y

S . P . 126 .

5 126 . -
X 8 - . - /26 .
$SSURD - - " 126 - ‘ -
(DVW, 6LWH $FFHVYV

/ ' - . Y
y 7 - /26 ‘ ‘ -
. 5 . N . . 126 . A . ..
X 8 - 126 . : - -
$SSURD y : - : y ~ /26 ' ‘ y
1RUWK, 20G 1IRUWKHUQ 5RDG
s / - . ~ /26 s - : -

; .. L . . © ae . - ; .

5 . . . . 126 R .. ..
“X 8 ' /26 s . -
$SSURD - co : ' : 126 - - - g
“HVW, 20G 1IRUWKHUQ 5RDG

/ o v o © /26 : .

; . . .. 6 : . . .

s 3 L R . _ 126 o .. ., ..
X 8 - 126 - -~ - -
$SSURD ~e 126 ' - - y
$00 9HK - - - - : © 26 - g

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, '"HOD\ 57%$ 16: 6LWH /2&WOHGLKRER 1V I\HSMHZAR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
5RXQGDERXW &DSDFLW\ ORGHO, 6,'5$ 6WDQGDUG

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHVY DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/\NGU[B\X/\R\O/)¢W(BLRQV FRP
2UJDQLVDWLRQ “73 &2 1BBRAFHAVEHG, 7XHVGD\ "~ 0DUFK ' T 30

3URMHFWND FRP DX"SURMHFWILOHV"SU’RlMHFW)IA(XBU&J\\GE’RDGRGX—LHID.’Q)J”1 VLG4XDUU\ 5RI
'XUbo " 1R 'HYHORSPHQW VLS~
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v 6LWH> 20G 1RUWKHUQ 5RDG O9LQH\V 5RI ## 1HWZRUN, >30 3H

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXDL@ BH V

ORY 2' '"HPDQG ) $UULYD ‘HJ $YHU /HYH “ %DFN RI 4 3UR (IIHFV$YHUI
o ORY 7R) +¢ 7R) +¢ 6D '"HOL 6HU) 9HKL 'LVWI 4XHX 6WRS 6SHH
YHt YHt A Y F P SHU

6RXWK, 206G 1RUWKHUQ 5RDG

7 o ’ . ’ e /126 e
E 5 T T - o /126 -
$SSURD - - e ’ 19 X o
6RXWK(DVW, 9LQH\V 5RDG
E / . 126
D 5 N - /126 ' -
$SSURD . . . . o < 26 . . " A
IRUWK, 20G 1RUWKHUQ 5RDG
"D / N ” e ” 126 o
' 7 ” - e 126 T
$SSURD o o e 19 T
$00 9HK T ~ T - e 19 0

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$, QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y B OXH VRXIVABIRWMK H DHSYCILNA]
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $O00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

6,'5$ ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYBWROMMELRQV FRP
2UJDQLVDWLRQ, *7$ &2I1BBRFAHVEHG, 7XHVGD\ ~ ODUFK ~ .~ .°° 30

SURMHEWYD FRP DX?SURMHFWILOHV?3URIMHFW)4XBYENGRR DGR GHONATI? I  VLG4XDUU\ 5RI
‘XUDO 1R 'HYHORSPHQW VLS"
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B6LwE>E 206 1IRUWKHUQ 5RDG 1HZ /LQH ## 1HWZRUN,  >$0 3F
8SJUD(

6LJQDXQAYHG 7LPH &RRUGLQDWHG &\FOH 7LPH VBVIRQBENQIHWZRUN &\F(

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2° '"HPDQG ) $UULYD "HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7R)  +¢ TR\  +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHI YHt Y VH Y h P SHU NP
6RXWK, 1HZ /LQH 5RDG
} .. S . . 126 . . . .
. e e . . .
5 . . .. . . . .
$SSURD - - /26 - -
(DVW, 6LWH $FFHVV
/ ' s : ~ ~ /26 ' - - g v
. S . . . © ae . . . .
. 5 , . . © a6 , . . . .
$SSURD A IS ~ ~ /26 ' - - g -
1IRUWK, 20G 1IRUWKHUQ 5RDG
X } " . SN . .. . . .
: 7 - M S - 126 . y - a ~ -
5 .- - ' /26 - - s
$SSURD [ .1 . o /126 ~ N ” . [
‘HVW, 20G 1RUWKHUQ 5RDG
/ - " Tt 26 - v y
5 . .. o a6 . .
5 - - - /26 - - '
$SSURD - - 126 - y - -
$00 9HK ' ~ ! - 126 o -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&OHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $O00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD(  $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI A4XHX B6WRS i

SHC vV Sk P SHU §
3 BRXWK )XOO &URVVL v v 126 "
3 (DVW )X0O0 &URVVLQ y . /26
3 1RUWK )X0O &URVVI v v 126
3 'HVW )X0O0O &URVVLQ y . 126



$00 3HGHVWULDQV - 126

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5%$ BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SBHGHVWULDQ PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
L, QWHUVHFWLRQ /26 YDOXH IRU 3HGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, 7XHVGD\ ~ ODUFK ' ” 30

SURMHAEWYD FRP DX?SU_RMHFWILOHV?S’U’R]MHFW)M(XEDU&J\\GS’RD@RES)HHID.’.Q’JJ?1 VLG4XDUU\ 5RI
'XUbo " 1R '"HYHORSPHQW VLS~
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B6LwE>E 206 1IRUWKHUQ 5RDG 4XDUU\ & ## 1HWZRUN,  >$0 3F
8SJUD(

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LJQDXQAYHG 7LPH &RRUGLQDWHG &\FOH 7LPH VBVIRQBENQIHWZRUN &\F(

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2' '"HPDQG ) $UULYD '"HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFV$YHUI
' ORY 7RV +¢ TR)  +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH

YHE YHE VE Y+ P SHU NP
6RXWK, 206G 1IRUWKHUQ 5RDG

. . o . . . 126 .

5 . .. : o . . . .-
$SSURD SRR v /26 ' - - . -
(DVW, 4XDUU\ 5RDG

; " S e o .. . SR
. 5 o . . . 26 , .. . . .
$SSURD i T : - " /26 e d ~
1RUWK, 20G 1RUWKHUQ 5RDG
- / - o e ~ - 126 -

. ; . . . . .
$SSURD N \ o 1 . s /126 ” v-v " ~ -
$00 9HK S 5 126 ” ~

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&OHGLKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHYVY DUH EDVHG RQ DYHUDJH GHOD\ IRU Dt
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH RI 6DWHUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

ORYHPHQW 3HUIRIHOHAMULDQV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR "HOTL 6HUY 3HGHV  'LVWI 4XHX BWRS

SHC VE St P SHU §
3 BRXWK )XOO0 &URVVL - - 126
3 (DVW )XOO &URVVLQ - - /26 ~ "
$00 3HGHVWULDQV - : 126 a -

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SBHGHVWULDQ PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU 3BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DOC

6,'5$ ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYBWROMMELRQV FRP
2UJDQLVDWLRQ, *7$ &2IBBRAHVEHG, 7XHVGD\ ~ ODUFK ~ , , ” 30

BURMHEWYD FRP DX?SURMHFWILOHV?3URIMHFW)4XBYENGRR DGR GHONATNI? I  VLG4AXDUU\ 5RI
‘XUDO ~ 1R 'HYHORSPHQW VLS"



029(0(17 6800%$5<

Y 6LWH> 20G 1RUWKHUQ 5RDG O9LQH\V 5RI ## IHWZRUN,  >$0 3+
8SJUD(

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2° '"HPDQG ) $UULYD "HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFVS$YHUI
' ORY 7RV +¢ TR)  +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YH} Y Ht Y VE Y P SHU NP

6RXWK, 20G 1IRUWKHUQ 5RDG

; ) ) . ) .. 126 o
E 5 - /26 - '
$SSURD : B v ) 14 - .
6RXWK(DVW, 9LQH\V 5RDG
£ ) : 3 . .. © a6 , .
D 5 . y ~ - /26 ' -
$SSURD - ‘ - ‘ - /26 ‘ - -
1RUWK, 20G 1RUWKHUQ 5RDG
D/ g g . - /26 o
: 7 ~ ~ - - 126 v
$SSURD g - - - . 194 o
$00 9HK A - 194 -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&OHGLKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$, ,QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y B OXH PRIABRWM H DSYCILNA
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, PD[LPXP VSHFLILHG,

1 $UULYDO )ORZ YDOXH LV UHGXFHG GXH WR FDSDFLW\ FRQVWUDLQW DW RYHUVD

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/WEYDBWROMMELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAHVEHG, 7XHVGD\ "~ ODUFK ° . .~ 30

SURMHREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4G BVENGPR DGR GHOIOATDI? 1 VLGAXDUU\ 5RI
'XUDO 1R 'HYHORSPHQW VLS"



029(0(17 6800%$5<

B 6LWE>E 206 1RUWKHUQ 5RDG 1HZ /LQH ## 1HWZRUN, >30 3t
8SJUD(

6LJQDXQAYHG 7LPH &RRUGLQDWHG &\FOH 7UPMHHQ 3KDYNHRQLE®WVB8VHU

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2 '"HPDQG ) $UULYD "HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFV$YHUI
- ORY 7R +¢ 7R) + ¢ 6 D '"HOL 6HU) 9HKL 'LVWI 4XHX 6WRS 6SHH
Y H Y Ht VH Y+ P SHU NP
6RXWK, 1HZ /LQH 5RDG
) S . o < 2s o
. ce e e C ae : : . . .
5 - . 126 - s :
$SSURD g ' g ' " T 126 . ' ' g B v
(DVW, 6LWH $FFHVV
} S o . © e : . . .
. . . . 126 : . . .
. 5 . S \ . © o . . . .
$SSURD v R : v - 126 ° ' v . .
1IRUWK, 20G 1RUWKHUQ 5RDG
g / . . g T /26 . - . g
: ; ~ A , . ©oe . . . -
5 " " ' /286 : “" 5 :
$SSURD v Co ' : © 26 . - ~ "
:HVW, 20G 1RUWKHUQ 5RDG
/ v v e 126 .
7 . v g v 126 ° B . g
5 . S . . < as . . . .
$SSURD - S ’ o Y /26 ;
$00 9HK ‘ ‘ ' T 126 ; g ' T

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&VOHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHV DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, © PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFPOHMAWMULDQV

' "HP D ( $YHU /[HYH $YHUDJH %DFN 3UR (IIHF
HVFULSWLRQ YOR "HOTL 6HUY 3HGHV "LVWI 4XHX 6WRS 4§

SHC Vb Sk P SHU §
3 BRXWK )XOO &URVVL v - 126
3 (DVW )X0O0 &URVVLQ y . 126
3 1RUWK )X0O &URVVI v - 126
3 'HVW )X0O0 &URVVLQ y . 126
$00 3HGHVWULDQV - 126



/HYHO Rl 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SHGHVWULDQ PRYHPHQW /26 YDOXHYVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEVYDBWROUMWELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAWHVEHG, 7XHVGD\ "~ ODUFK ~ .” .~ 30

BURMREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4 BVENGPR DGR GHOOALTDI? 1 VLG4XDUU\ 5RI
'XUDO 1R 'HYHORSPHQW VLS"



029(0(17 6800%$5<

B 6LwE>E 206 1IRUWKHUQ 5RDG 4XDUU\ & ## IHWZRUN, >30 3+
8SJUD(

20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LJQDXQAYHG 7LPH &RRUGLQDWHG &\FOH 7LPH VBVIRQBENQIHWZRUN &\F(

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2' '"HPDQG ) $UULYD '"HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFV$YHUI
' ORY 7RV +¢ TR)  +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHE YHE VE Y+ SHU NP

6RXWK, 206G 1IRUWKHUQ 5RDG

. . . . . . ..

5 . . . . - s . . .
$SSURD o - © /26 = -
(DVW, 4XDUU\ 5RDG

; . . . . . . . . .
. 5 .. N . . © o . .
$SSURD g ‘ - ‘ - 126 : ’ ” : g
1RUWK, 20G 1RUWKHUQ 5RDG
. ) . o . . . . . . .
. ; . . . 126 . . . .
$SSURD o . . - . .
$00 9HK : ‘ - 126 . - -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&WOHGWKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH RI 6DWHUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, ° PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFPOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI A4XHX B6WRS 1
SHC VE St p SHU
3 BRXWK )XOO0 &URVVL - - /26
3 (DVW )XOO &URVVLQ - <o 126 - -
$00 3HGHVWULDQV - g 126 - 8

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SBHGHVWULDQ PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU 3BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DOC

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLD/\NGUEB\XI\R\O/)¢W$LRQV FRP
2UJDQLVDWLRQ *73 &2 1BBRFHAVEHG, 7XHVGD\ "~ ODUFK ' 30

SURMHAEWYD FRP DX”SURMHFWILOHV”S’U’RJMHFW)IA&BU&J\\GS’RDGRGX—LUID.’QJJ”1 VLG4XDUU\ 5RI
'XUboO " 1R 'HYHORSPHQW VLS~
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Y 6LWH> 20G 1RUWKHUQ 5RDG O9LQH\V 5RI ## IHWZRUN,  >30 3t
8SJUD(

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRIHXODLEG BH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFVS$YHUI
;'  ORY 7R +¢ 7R) +¢ 6D 'HOL 6HUY O9HKL 'LVWI 4XHX 6WRS 6SHH
Y H Y Ht VH Y P SHU

BRXWK, 20G LRUWKHUQ 5RDG

7 v I ' 126 e
E 5 o o v "t 126 ‘ g v
$SSURD v v ‘ 19 ‘ E
6RXWK(DVW, 9LQH\V 5RDG
E / - 126
D 5 126
$SSURD v o ‘ " 126 .
1IRUWK, 20G 1RUWKHUQ 5RDG
‘D . - 128 .
' 7 v v /126
$SSURD 19 o
$00 9HK U 19 ‘ e

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&WOHGWKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL
1$, , QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® Y 1 OXH VRIVABRWM H DSYCILNA
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, ° PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAWHVEHG, 7XHVGD\ "~ ODUFK ~ .” .~ 30

BURMREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4G BVENGPR DGR GHOOALTDI? 1 VLG4AXDUU\ 5RI
'XUDO 1R 'HYHORSPHQW VLS"
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:] 6LWH. > E 206G 1RUWKHUQ 5RDG 1HJIXW@WK ## IHWZRUN, >$0 3t
8SJUDGHV@ YXUWKHU 8S

6LJOQDXAYHG 7LPH &RRUGLQDWHG &\FOH 7PHHQ 3KYNHRTQLEWVB8VHU

ORYHPHQW 3HUIRWHKOE® BHH V

ORY 2 '"HPDQG ) $UULYD 'HJ $YHU /HYH ~° %DFN RI 4 3UR (IIHFVS$YHUI
;' ORY 7R} +¢ TR)  +¢ "HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
Y H Y H VH Y+ P SHU NP

6RXWK, 1HZ /LQH 5RDG

/ ~ I ' v 126 ‘ v

7 A /26 ; v g

5 ' : v /26 ‘ . -
$SSURD v T . v 126 ) v g
(DVW, 6LWH $FFHVV

} : . : . . 126 . .. . . .
v 7 M o ~ T 126 ' - g g
. 5 . . . © o ae , . . . .
$SSURD (A ~ ~ /26" ' - g g T
1IRUWK, 20G 1RUWKHUQ 5RDG
g / T 26 ' ’ a ' ~
: ; . .. . . . . . .. .

5 . . 26 . : . .
$SSURD - Y26 o ' . o
'HVW, 20G 1RUWKHUQ 5RDG

| . . 126 . . . :

7 S /26 g g

5 o - . U268 - - :
$SSURD . . . L : :
$00 9HK ' : © 26 : v g = g

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57% 16: 6LWH /2&WOHGLKRIR 1V I\HSHZFR
9HKLFOH PRYHPHQW /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH RI 6DWHUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, ° PD[LPXP VSHFLILHG,

ORYHPHQW 3HUIRIHFOHMWULD QV

ORY '"HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
E HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV  'LVWI A4XHX B6WRS ]

SH( V E Sk P SHU §
3 6RXWK )XOO &URVVI ” - 126 o
3 (DVW )X0OO0 &URVVLQ ” - 126 o
3 IRUWK )XOO &URVVI ” ” 126 o
3 "HVW )XO0O0 &URVVLQ ” ” 126 o
$00 3HGHVWULDQV - /126 o



/HYHO Rl 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SHGHVWULDQ PRYHPHQW /26 YDOXHYVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEVYDBWROUMWELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAHVEHG, 7XHVGD\ "~ ODUFK ~ ~, . " 30

BURMREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4 BVENGPR DGR GHOOALTDI? 1 VLG4XDUU\ 5RI
'XUDO 1R 'HYHORSPHQW VLS"
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B 6LWE>E 206 1RUWKHUQ 5RDG 4)DUMKHK ## IHWZRUN, >$0 3+

8SJUDGHV @ JXUWKHU 8S
20G 1RUWKHUQ 5RDG 4XDUU\ 5RDG
6LJOQDXAYHG 7LPH &RRUGLQDWHG &\FOH 7LPH VBVFIRQBENQ1IHWZRUN &\F(

ORYHPHQW 3HUIRWHKOE® BHH V

ORY 2 '"HPDQG ) $UULYD '"HJ $YHU /HYH “° %DFN RI 4 3UR (IIHFVS$YHUI
;' ORY 7R +¢ TR\ +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHF YHF VE Y b P SHU N P

6RXWK, 20G 1IRUWKHUQ 5RDG

7 . : . : - - 126 : o ) -

5 .. L. . . . . . ., . .
$SSURD R e © 126 - o - v
(DVW, 4XDUU\ 5RDG

} . .- . a6 . . . . ..
. 5 .. . . . y 126 \ . . . .
$SSURD - o : - © /26 ‘ : - -
1RUWK, 20G 1RUWKHUQ 5RDG
N } y . .. . . 126 . .
. ; - e . o ag .
$SSURD . N ) o 26 : -
$00 9HK Sve v e e Y26 . ~ ~ -

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&VOHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW

, QWHUVHFWLRQ DQG $SSURDFK /26 YDOXHY DUH EDVHG RQ DYHUDJH GHOD\ IRU D¢
6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NoOHOLN 0 '

+9 YDOXHVY DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH Rl 6DWNUDWLRQVIRU DQ\
1XPEHU RI \WHUDWLRQV, ~ PD[LPXP VSHFLILHG,

ORYHPHQW 3HUI|RIHFPODHMAWMULDQV

ORY "HPD( $YHU /HYH $YHUDJH %DFN 3UR (IIHF
o HVFULSWLRQ YOR '"HOTL 6HUY 3HGHV "‘LVWI 4XHX B6WRS f§

SHC VE St P SHU §
3 BRXWK )XOO0 &URVVL - - 126 - -
3 (DVW )XOO &URVVLQ - - 126 ~ e
$00 3HGHVWULDQV - <o 126 . -

/HYHO RI 6HUYLFH /26 OHWKRG, 6,'5$ 3BHGHVWULDQ /26 OHWKRG %DVHG RQ $YHUDJI
SHGHVWULDQ PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU SHGHVWUL
,QWHUVHFWLRQ /26 YDOXH IRU 3BHGHVWULDQV LV EDVHG RQ DYHUDJH GHOD\ IRU DO(

6,'5% ,17(56(&7,21 “&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROXMELRQV FRP
2UJDQLVDWLRQ, *7% &21BBRAHVEHG, 7XHVGD\ "~ ODUFK .7, 30

BURMHEWYD FRP DX?SURMHFWILOHV?3URIMHFW ) 4GBVENGZR D GR GHODOA.TDI ? 1 VLG4XDUU\ 5RI
'XUubo " 1R '"HYHORSPHQW VLS~
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Y 6LWH> 20G 1RUWKHUQ 5RDG O9LRUWKERI ## IHWZRUN,  >$0 3+
8SJUDGHV@ YXUWKHU 8S

20G 1RUWKHUQ 5RDG 9LQH\V 5RDG
*LYHZD\ <LH®G 7ZR

ORYHPHQW 3HUIRWHKOE® BHH V

ORY 2° 'HPDQG ) $UULYD 'HJ $YHU /HYH “° %DFN Rl 4 3UR (IIHFV$YHUL
. ORY 7R) +¢ 7R} +¢ 6D 'HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
Y Ht Y HF Y VI Y P SHU NP

6RXWK, 20G 1IRUWKHUQ 5RDG
7 ' ' ' ' . 126

E 5 Y126 . '
$SSURD B S - ‘ 14 : v
6RXWK(DVW, 9LQH\V 5RDG

£ . S ‘ “ o ‘ .

D 5 - - ’ Y126 ' - c
$SSURD v o : © /26 ‘ - "
1RUWK, 20G 1IRUWKHUQ 5RDG
"D/ ’ - " © /26 o
' 7 S S o 126
$SSURD - S ~ 14 .
$00 9HK oo o 19 ’

6LWH /HYHO RI 6HUYLFH /26 OHWKRG, 'HOD\ 57$ 16: 6LWH /2&VOHGLKRIR 1V I\HSMHZFR
9HKLFOH PRYHPHQW /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ SHU PRYHPHQW
OLQRU 5RDG $SSURDFK /26 YDOXHVY DUH EDVHG RQ DYHUDJH GHOD\ IRU DOO YHKL

1$., ,QWHUVHFWLRQ /26 DQG ODMRU 5RDG $SSURDFK /Z® \Y B DXH PRI/ BIREK H DSYGHLNA]
D JRRG /26 PHDVXUH GXH WR JHUR GHOD\V DVVRFLDWHG ZLWK PDMRU URDG PRYH

6,'5$ 6WDQGDUG 'HOD\ ORGHO LV XVHG &RQWURO 'HOD\ LQFOXGHYV *HRPHWULF 'H
*DS$FFHSWDQFH &DSDFLW\, 6,'5%$ 6WDQGDUG $NOHOLN 0 '

+9 YDOXHV DUH FDOFXODWHG IRU $00 ORYHPHQW &ODVVHV RI $00 +HDY\ 9HKLI
/IDUJHVW FKDQJH LQ $YHUDJH %DFN RI 4XHXH RU '"HJUHH RI 6DWNHUDWLRQVIRU DQ\
1XPEHU RI ,WHUDWLRQV, ° PD[LPXP VSHFLILHG,

6,'5% ,17(56(&7,21 "&RS\ULJKW % ~ $NFHOLN DQG $VVRFLDWEYDBWROMMELRQV FRP
2UJDQLVDWLRQ, *7$ &21BBRAHVEHG, 7XHVGD\ "~ ODUFK ~ ~, ~, " 30

BURMREWYD FRP DX?SURMHFWILOHV?3URIMHFW) 4G BVENGPR DGR GHOOATI? 1 VLGAXDUU\ 5RI
'XUDO ~ 1R '"HYHORSPHQW VLS"
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B 6LWE>E 206 1RUWKHUQ 5RDG 1HIXWWK ## IHWZRUN, >30 3t
8SJUDGHV@ YXUWKHU 8S

6LJOQDXAYHG 7LPH &RRUGLQDWHG &\FOH 7PHHQ 3KYNHRTQLEWVB8VHU

ORYHPHQW 3HUIRWHKOE® BHH V

ORY 2' 'HPDQG ) $UULYD 'HJ $YHU /HYH " %DFN Rl 4 3UR (IIHFVS$YHUI
;' ORY 7R)  +¢ TR+ '"HOL 6HUY 9HKL 'LVWI 4XHX 6WRS 6SHH
YHE Y HE v Y+ P SHU NP
6RXWK, 1HZ /LQH 5RDG
/ S T © /26
7 oo T ~ © /26
5 v : 126 - :
$SSURD . : . : ~ S e : : . . .
(DVW, 6LWH $FFHVV
/ S v " 126 ' “ ~
v 7 v v /126 ' “ -
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MOVEMENT SUMMARY

u Site: 1b [1b Old Northern Road/ New Line Road AM - ## Network: N101 [AM Peak
Further Upgrades] Further Upgrades]

Signals - Fixed Time Coordinated Cycle Time = 120 seconds (User-Given Phase Times)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn  Delay Service Vehicles Distance Queued Stop Speed
veh/h % veh/h % v/c SEec veh m ef\?etﬁ km/h
South: New Line Road
1 L2 476 3.8 476 3.8 0.672 235 LOSB 15.0 108.4 0.88 0.84 42.9
2 T1 866 7.0 866 7.0 0934 69.0 LOSE 31.3 232.6 1.00 1.14 18.8
3 R2 8 0.0 8 0.0 0.068 653 LOSE 0.5 34 0.96 0.67 19.1
Approach 1351 5.8 1351 58 0.934 529 LOSD 31.3 232.6 0.96 1.03 26.5
East: Site Access
4 L2 80 7.9 80 79 0279 443 LOSD 4.8 35.9 0.89 0.71 225
5 T1 46 6.8 46 6.8 0.279 49.0 LOSD 48 35.9 0.92 0.72 214
6 R2 39 0.0 39 0.0 0.279 515 LOSD 3.7 26.8 0.94 0.72 25
Approach 165 57 165 57 0.279 473 LOSD 4.8 35.9 0.91 0.71 18.6
North: Old Northern Road
7 L2 34 0.0 34 0.0 0.426 355 LOSC 18.3 133.7 0.87 0.79 18.0
8 T1 756 53 756 53 0.426 282 LOSB 18.8 137.4 0.88 0.78 36.1
9 R2 929 3.2 929 3.2 0.830 67.3 LOSE 28.3 2031 1.00 0.90 23.2
Approach 1719 4.0 1719 40 0.830 495 LOSD 28.3 203.1 0.94 0.85 275
West: Old Northern Road
10 L2 873 0.0 873 0.0 0.802 333 LOSC 19.1 133.4 0.73 0.82 291
1 T 27 7.7 27 7.7 0.104 571 LOSE 1.4 10.5 0.90 0.73 21.0
12 R2 325 6.8 325 6.8 0.648 60.0 LOSE 9.3 69.1 1.00 0.82 30.0
Approach 1225 2.0 1225 2.0 0.802 409 LOSC 19.1 133.4 0.80 0.82 29.3
All Vehicles 4460 4.1 4460 4.1 0.934 481 LOSD 31.3 232.6 0.91 0.89 27.3

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network 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 Geometric Delay.

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 1.0 %

Number of Iterations: 7 (maximum specified: 10)

Movement Performance - Pedestrians

o Demand  Average Level of Average Back of Queue Prop.  Effective

Description Flow Delay Service Pedestrian Distance Queued Stop Rate

ped/h sec ped m per ped

P1 South Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P2 East Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P3 North Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P4 West Full Crossing 53 54.3 LOS E 0.2 0.2 0.95 0.95
All Pedestrians 211 54.3 LOS E 0.95 0.95

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
B site: 2b [2b Old Northern Road/ Quarry Road AM - Further #4# Network: N101 [AM Peak
Upgrades] Further Upgrades]

Old Northern Road/ Quarry Road
Signals - Fixed Time Coordinated Cycle Time = 120 seconds (Network Cycle Time - User-Given)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn  Delay Service Vehicles Distance Queued Stop Speed
Rate

veh/h % veh/h % v/c Sec veh m per veh km/h
South: Old Northern Road
2 T 1105 8.0 1105 8.0 0402 6.0 LOSA 11.6 87.1 0.40 0.36 40.4
3 R2 747 27 747 27 0.892 469 LOSD 27.7 198.4 0.91 0.89 28.0
Approach 1853 5.9 1853 59 0.892 225 LOSB 27.7 198.4 0.61 0.57 30.9
East: Quarry Road
4 L2 420 3.3 420 3.3 0.386 18.8 LOSB 12.6 90.5 0.56 0.75 37.4
6 R2 74 10.0 74 10.0 0.268 544 LOSD 3.9 294 0.92 0.76 21.9
Approach 494 4.3 494 43 0.386 241 LOSB 12.6 90.5 0.61 0.75 33.8
North: Old Northern Road
7 L2 164 6.4 164 6.4 0.896 61.1 LOSE 32.3 235.8 1.00 1.03 30.4
8 T1 1298 4.3 1298 43 0.896 56.5 LOSD 33.5 243.0 1.00 1.05 211
Approach 1462 4.5 1462 45 0.896 570 LOSE 33.5 243.0 1.00 1.05 225
All Vehicles 3808 5.1 3808 5.1 0.896 36.0 LOSC 33.5 243.0 0.76 0.78 26.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network 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 Geometric Delay.

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 1.0 %

Number of Iterations: 7 (maximum specified: 10)

Movement Performance - Pedestrians

Mov o Demand Average Level of Average Back of Queue Prop.  Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m per ped
P1 South Full Crossing 53 54.3 LOS E 0.2 0.2 0.95 0.95
P2 East Full Crossing 53 36.9 LOS D 0.1 0.1 0.79 0.79
All Pedestrians 105 45.6 LOS E 0.87 0.87

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
V site: 3 [3 Old Northern Road/ Vineys Road AM - Further ## Network: N101 [AM Peak
Upgrades] Further Upgrades]

Old Northern Road/ Vineys Road
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate

veh/h % veh/h % v/c sec veh m perveh  km/h
South: Old Northern Road
2 T1 1188 8.1 1188 8.1 0.642 0.2 LOSA 0.0 0.0 0.00 0.00 59.7
3b R3 41 26 M 26 0416 540 LOSD 1.3 9.0 0.97 1.02 29.9
Approach 1229 8.0 1229 8.0 0.642 2.0 NA 1.3 9.0 0.03 0.03 57.8
SouthEast: Vineys Road
21b L3 33 3.2 33 3.2 0.335 47,7 LOSD 1.0 6.9 0.96 1.01 221
23a R1 6 0.0 6 0.0 0.049 257 LOSB 0.1 0.8 0.90 0.95 38.6
Approach 39 2.7 39 27 0.335 442 LOSD 1.0 6.9 0.95 1.00 25.0
North: Old Northern Road
7a L1 1 0.0 11 0.0 0.763 52 LOSA 0.0 0.0 0.00 0.00 57.5
8 T1 1428 5.2 1428 52 0.763 0.3 LOSA 0.0 0.0 0.00 0.00 59.4
Approach 1439 5.1 1439 5.1 0.763 0.3 NA 0.0 0.0 0.00 0.00 594
All Vehicles 2707 6.4 2707 6.4 0.763 1.7 NA 1.3 9.0 0.03 0.03 57.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

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

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 1.0 %

Number of Iterations: 7 (maximum specified: 10)
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MOVEMENT SUMMARY

B site: 1b [1b Old Northern Road/ New Line Road PM - ## Network: N101 [PM Peak
Further Upgrades] Further Upgrades]

Signals - Fixed Time Coordinated Cycle Time = 120 seconds (User-Given Phase Times)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn  Delay Service Vehicles Distance Queued Stop Speed
veh/h % veh/h % v/c sec veh m ef\?etﬁ km/h
South: New Line Road
1 L2 428 71 428 71 0.594 216 LOSB 12.1 89.5 0.83 0.82 43.8
2 T1 651 8.9 651 89 0.776 493 LOSD 19.2 144.9 0.99 0.91 23.4
3 R2 33 0.0 33 0.0 0.351 703 LOSE 2.0 13.8 1.00 0.72 18.2
Approach 1112 8.0 1112 8.0 0.776 39.2 LOSC 19.2 144.9 0.93 0.87 31.2
East: Site Access
4 L2 108 8.7 108 8.7 0.531 494 LOSD 8.9 65.8 0.96 0.78 21.2
5 T1 133 24 133 24 0531 514 LOSD 8.9 65.8 0.97 0.79 20.9
6 R2 64 1.6 64 1.6 0.531 52.7 LOSD 7.9 56.1 0.98 0.79 24
Approach 305 4.5 305 45 0.531 51.0 LOSD 8.9 65.8 0.97 0.79 18.2
North: Old Northern Road
7 L2 65 0.0 65 0.0 0.500 327 LOSC 15.6 112.6 0.70 0.67 18.9
8 T1 772 46 772 46  0.500 257 LOSB 17.3 126.2 0.74 0.67 37.3
9 R2 784 3.0 784 3.0 0.834 69.0 LOSE 241 172.6 1.00 0.90 22.8
Approach 1621 3.6 1621 3.6 0834 469 LOSD 241 172.6 0.86 0.78 281
West: Old Northern Road
10 L2 687 0.0 687 0.0 0.564 265 LOSB 12.6 88.1 0.68 0.76 32.6
1 T 65 0.0 65 0.0 0.191 540 LOSD 3.3 23.0 0.89 0.76 21.7
12 R2 500 7.2 500 7.2 0.808 626 LOSE 15.3 113.7 1.00 0.91 29.3
Approach 1253 29 1253 29 0.808 423 LOSC 15.3 113.7 0.82 0.82 30.1
All Vehicles 4291 4.6 4291 46 0.834 439 LOSD 241 172.6 0.87 0.82 28.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network 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 Geometric Delay.

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.5 %

Number of Iterations: 5 (maximum specified: 10)

Movement Performance - Pedestrians

o Demand  Average Level of Average Back of Queue Prop.  Effective

Description Flow Delay Service Pedestrian Distance Queued Stop Rate

ped/h sec ped m per ped

P1 South Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P2 East Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P3 North Full Crossing 53 54.3 LOSE 0.2 0.2 0.95 0.95
P4 West Full Crossing 53 54.3 LOS E 0.2 0.2 0.95 0.95
All Pedestrians 211 54.3 LOS E 0.95 0.95

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
B site: 2b [2b Old Northern Road/ Quarry Road PM - Further #4# Network: N101 [PM Peak
Upgrades] Further Upgrades]

Old Northern Road/ Quarry Road
Signals - Fixed Time Coordinated Cycle Time = 120 seconds (Network Cycle Time - User-Given)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn  Delay Service Vehicles Distance Queued Stop Speed
Rate

veh/h % veh/h % v/c Sec veh m per veh km/h
South: Old Northern Road
2 T 1193 7.3 1193 7.3 0432 56 LOSA 10.9 81.1 0.34 0.31 41.2
3 R2 252 1.3 252 1.3  0.459 536 LOSD 7.5 52.8 0.88 0.77 26.1
Approach 1444 6.3 1444 6.3 0.459 14.0 LOSA 10.9 81.1 0.43 0.39 33.2
East: Quarry Road
4 L2 385 19 385 1.9 0.549 365 LOSC 17.5 124.7 0.84 0.82 275
6 R2 68 1.5 68 1.5 0.235 53.8 LOSD 3.6 252 0.91 0.76 22.0
Approach 454 1.9 454 1.9 0.549 391 LOSC 17.5 124.7 0.85 0.81 26.5
North: Old Northern Road
7 L2 66 3.2 66 3.2 0.446 247 LOSB 15.6 112.9 0.67 0.62 44.2
8 T1 1248 3.6 1248 3.6 0.446 19.3 LOSB 15.9 114.9 0.67 0.60 36.8
Approach 1315 3.6 1315 3.6 0.446 195 LOSB 15.9 114.9 0.67 0.60 37.4
All Vehicles 3213 4.6 3213 46  0.549 19.8 LOSB 17.5 124.7 0.59 0.54 33.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network 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 Geometric Delay.

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.5 %

Number of Iterations: 5 (maximum specified: 10)

Movement Performance - Pedestrians

Mov o Demand Average Level of Average Back of Queue Prop.  Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m per ped
P1 South Full Crossing 53 54.3 LOS E 0.2 0.2 0.95 0.95
P2 East Full Crossing 53 19.3 LOS B 0.1 0.1 0.57 0.57
All Pedestrians 105 36.8 LOS D 0.76 0.76

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
V site: 3 [3 Old Northern Road/ Vineys Road PM - Further ## Network: N101 [PM Peak
Upgrades] Further Upgrades]

Old Northern Road/ Vineys Road
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate

veh/h % veh/h % v/c sec veh m perveh  km/h
South: Old Northern Road
2 T1 1268 4.8 1268 48 0.671 0.2 LOSA 0.0 0.0 0.00 0.00 59.7
3b R3 61 483 61 483 0.672 811 LOSF 2.5 24.4 0.98 1.1 244
Approach 1329 6.8 1329 6.8 0.672 3.9 NA 25 24.4 0.04 0.05 55.9
SouthEast: Vineys Road
21b L3 41 26 M 2.6 0.211 244 LOSB 0.6 4.6 0.90 0.97 304
23a R1 5 0.0 5 0.0 0.025 169 LOSB 0.1 0.4 0.83 0.92 42.5
Approach 46 23 46 2.3 0.211 236 LOSB 0.6 4.6 0.89 0.97 32.2
North: Old Northern Road
7a L1 5 0.0 5 0.0 0.670 51 LOSA 0.0 0.0 0.00 0.00 57.7
8 T1 1273 3.4 1273 34 0.670 0.2 LOSA 0.0 0.0 0.00 0.00 59.6
Approach 1278 3.4 1278 34 0670 0.2 NA 0.0 0.0 0.00 0.00 59.6
All Vehicles 2654 5.1 2654 5.1 0.672 2.5 NA 2.5 24.4 0.04 0.04 56.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

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

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

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

Largest change in Average Back of Queue or Degree of Saturation for any lane during the last three iterations: 0.5 %

Number of Iterations: 5 (maximum specified: 10)
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Appendix C

Swept Path Assessment
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AT 5:22:29 PM

ON 13/06/2018

NOTES:

- MAXIMUM CHANGE IN GRADE FOR CARS SHOULD BE 18 OVER 2m

- A MINIMUM HEIGHT CLEARANCE OF 2.2m (TO SERVICES AND STRUCTURE) SHOULD BE
PROVIDED ABOVE CIRCULATION AISLES AND PARKING SPACES.

- A MINIMUM HEIGHT CLEARANCE OF 2.5m (TQ SERVICES AND STRUCTURE} SHOULD BE
PROVIDED ABOVE DISABLED PARKING SPACES

- A MINIMUM HEIGHT CLEARANCE OF 45m [TO SERVICES AND STRUCTURE) SHOULD BE
PROVIDED ABOVE SERVICE VEHICLE ACCESS ROADWAYS AND LOADING DOCKS

PLOTTED BY : Clifford.Aguirre
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PLOTTED BY : Clifford.Aguirre

} VY RL 19Y9.85
NOTE: 1 (HEADROOM 2.7MT)
PROPOSED RAMP RLs SHOWN HERE ARE ILU COMM
SUBJECT TO EXISTING SURVEYED ROAD ROOM SITOR
LEVELS (BY OTHERS) AT INTERSECTION —
WITH THE RAMPS, AND FINAL
ARCHITECTURAL DESIGN
a PUMP /
S ROOM
- I
>
¢ . |
g — — % e ">_"' -
PR N L ~ / - o ~_
) N s 7 8/ 8¢ I —~
o e 9|/ Bz —
% 2|, vz . -
2 S P- 58% _—
K S S[ 9 . §Z
2 ™ - T S
S . ® -~ @ & L—— SPLIT LEVEL
N [ &
‘ ] L
4L.75 2170
140 165
10
]
E BN EaEErEannnann e
ik === =HEEH =2E=sE = HE=lE= =BE=EE ===
R02 R03 R04 R05 R06 RO7 VIS TO
RESIDENTS \
L ——
PARKING ';\\,,
v RL 199.35
(HEADROOM 3.8MT) ~— 4']
.b‘o.
VISITO VISITOR/|VISITO VISITOR/|VISITO VISITOR/|VISITO (19& 2
o
[1'4
(2]
o o
=z
- - - - - - - S
i — — - — — )
i N g - = T
= g N 1 S 8 s . “ 2 P
&5 / %59 \i)} > =R A4S b 8
& g ) © T @ ) @ Pl b
< ® = b T - T 8
= 2| ~ o - 5 S -
— — = - (O~ g
J O == = = = = = = = i — 1
el U0 0000113
- o0 7.00 7.00 10.84 7.00 6.60 7.42
DD 7 1:16 1.8 1:6.5 1.8.9 1:20 1:20
O
]
DD
W 0 GRADE SHOULD BE 116 TO COMPLY WITH AS2890.2:2002.
g (PROPOSED COMPLIANT MODIFICATIONS SHOWN IN RED)
]
[}
O
M
Melbourne 039851 9600 DESIGNED DESIGN CHECK SCALE o 5 10 3 QUARRY ROAD, DURAL
©-@-. ey moeia PRELIMINARY PLAN CAGUIRRE OBERVAILR N ——— 500
oS Casaminis FOR DISCUSSION PURPOSES LOADING DOCK ACCESSES
S acena " Tt orimezrs *NiTHouT WOTRCATION APPROVED BY DATE IsSUED CAOFLEND, PROPOSED RAMP GRADES
e 08 6169 1000 - 13 JUNE 2018 N142020-01-P5.dgn DRAWINGNO. NI 142020-01-12 SHEET 12 OF 12 SSiE P5




Melbourne

A Level 25, 55 Collins Street
MELBOURNE VIC 3000
PO Box 24055
MELBOURNE VIC 3000

P +613 9851 9600

E melbourne@gta.com

Sydney

A Level 16, 207 Kent Street
SYDNEY NSW 2000

P +612 8448 1800

E sydney@gta.com.au

Brisbane

A Ground Floor, 283 Elizabeth Street

BRISBANE QLD 4000
GPO Box 115
BRISBANE QLD 4001
P +617 3113 5000
E brisbane@gta.com.au
Canberra
A Level 4, 15 Moore Street
CANBERRA ACT 2600

P +612 6263 9400
E canberra@gta.com.au

www.gta.com.au

Adelaide

A Level 5, 75 Hindmarsh Square
ADELAIDE SA 5000
PO Box 119
RUNDLE MALL SA 5000

P +618 8334 3600

E adelaide@gta.com.au

Perth

A Level 2, 5 Mill Street
PERTH WA 6000
PO Box 7025, Cloisters Square
PERTH WA 6850

P +618 6169 1000

E perth@gta.com.au
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