5. Traffic Impact Assessment

5.1 Traffic Generation

5.1.1 Centre Generated Traffic

The traffic generation rates for the anticipated future expansion are based on traffic surveys
undertaken for the existing conditions at the Centre and informed by empirical analysis of the
traffic generation rates for various other shopping centres in New South Wales, Queensland and
Victoria. The data that underpins the below assessment is provided in Appendix C.

The floor area for each shopping centre has been plotted against the surveyed fraffic generation
rate for the weekday PM and Saturday peak hours and a regression analysis undertaken to
establish the optimal functional relationship (logarithmic, power, polynomial etc.), the
confidence level (R2) and the standard deviation (degree of variation in the data set).

The resultant plots provided in Figure 5.1 and Figure 5.2 represent the relationship between floor
area and traffic generation rates utilising a power function, which was found to provide the most
accurate line of best fit for the plotted data.

Figure 5.1: Regression analysis line of best fit for weekday PM peak
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Figure 5.2: Regression analysis line of best fit for Saturday peak
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The existing (58,650sg.m) and proposed post-development (75,650sq.m) floor areas were then
used as inputs to the formulae of these curves to determine a ratio between existing and post-
development fraffic generation rates for each of the weekday PM and Saturday peaks. This ratio
was applied to the surveyed existing traffic generation rates at the Centre to yield the rates for
the proposed post-development floor area. The calculations and scaling factors are shown
below in Table 5.1, along with the proposed post-development traffic generation rate for each
peak.

Table 5.1: Traffic Generation Calculations
Existing Post-Development
Peak Surveyed Calculated Calculated | 2stingfo | Post-Dev
GenRate Floor Area Gen Rate Floor Area GenRate Post-Dev | Traffic Gen
Gen Ratio Rate
Weekday PM 2.77 4.44 3.95 0.89 2.46
Saturday 58,650 75,650
Peak 4.02 5.07 4.56 0.90 3.62

Given the post-development traffic generation rates calculated above, the anticipated
additional traffic generated by the expansion of the site is presented in Table 5.2 below.

Table 5.2: Additional Traffic Generated by Centre Expansion
Peak Existing Existing Existing Post-Dev Post-Dev Post-Dev | Additional
Movements | Floor Area Rate Floor Area Rate Generation Traffic
e 1625 2.77 2.46 1862 237
58,650 75,650
detiireiel 2358 402 3.62 2736 378
Peak

5.1.2 Other Traffic

There are a number of known developments in the vicinity of the site that will generate traffic to
the intersections assessed in this report. These developments include:
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o  Mandarin Centre, 61-65 Albert Avenue, Chatswood - proposed
o  36-50 Hercules Street & 256-260 Victoria Avenue, Chatswood (“Hercules Street”) —
proposed.

A summary of the anficipated traffic generation from the two nearby developments is provided
below in Table 5.3.

The traffic generation estimates for the Mandarin Centre site have been sourced from the GTA
Consultants Planning Proposal report (September 2013) and applied to the west leg of the Albert
Avenue/Archer Street intersection. Similarly, the fraffic generation estimates for the 36-50 Hercules
Street & 256-260 Victoria Avenue, Chatswood site have been adopted from the Varga Traffic
Planning report (June 2015) for volumes moving from the development site onto Albert Avenue
and Victoria Avenue.

Table 5.3: Total Traffic Generated by Each Proposed Development

Peak Mandarin Centre (vph) Hercules Street (vph)
GTA Consultants, September 2013 Varga Traffic Planning, June 2015
Weekday PM +56 [ +616
Saturday +80 +727

5.2  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:

i configuration of the arterial road network in the immediate vicinity of the site

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

i distribution of households in the vicinity of the site

iv  likely distribution of shopper's and employee’s residences in relation to the site

v configuration of access points to the site.

Having consideration to the above, for the purposes of estimating vehicle movements, the
following entry/exit directional distributions from the subject site have been assumed, in line with
the proposed additional parking being provided in close proximity to the Malvern Avenue
access:

o  Malvern Avenue access: 55%
o  Archer Street access: 35%
o Victoria Avenue access: 10%.

In addition, the existing entry/exit ratios were broadly maintained for the directional split of traffic
(i.e. the ratio between the inbound and outbound traffic movements) in the respective peak
hours (PM weekday and Saturday peaks), based on survey data:

o  Weekday PM peak: 46.5%in, 53.5% out
o  Saturday peak: 49.9%in, 50.1% out

For the broader road network, the existing distribution of turning movements at intersections was
broadly adopted and applied to the additional traffic generated by the site and
aforementioned developments. Traffic generated by the Mandarin Centre and 36-50 Hercules
Street & 256-260 Victoria Avenue sites was assumed not to enter the Chatswood Chase subject
site due to close proximity and additional volumes distributed onto Archer Street north of Victoria
Avenue were assumed fo fravel to or from Boundary Street (i.e. no additional development traffic

was distributed to Malvern Avenue or Ashley Street).
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A summary of the modelling scenarios assessed is provided in Table 5.4.

Table 5.4: Traffic Modelling Scenarios Assessed

Nearby
Subject Site Traffic
scenario Existing Existing Traffic | Development Traffic Volume
Layout Volumes Traffic Vokirmes iy
Volumes 9
Existing Conditions v v - - Apsﬁgcg); ]|
= ‘ ,
Future Base Case v v } Apgﬁgdt;)é D7
v T ”
Post Development v v v ApapnednngOD‘?

5.3 Traffic Impact

As for the existing conditions, the operation of the key intersections within the study area have
been assessed using SIDRA INTERSECTION® for the future base and the post-development
scenarios.

As aforementioned, the commonly used measure of intersection performance, as defined by the
RMS, is vehicle delay. Table 5.5 shows the criteria that SIDRA INTERSECTION adopts in assessing the
level of service.

Table 5.5: SIDRA INTERSECTION Level of Service Criteria

Level of Service | Average Delay per
(LOS) vehicle (secs/veh) Traffic Signals, Roundabout Give Way & Stop Sign
A Less than 14 Good operation Good operation
| Good with acceptable delays Acceptable delays and spare
B 15to 28 4 :
and spare capacity capacity
c 29 to 42 safistactory SoTusfaciory. but accident study
required
D 43 to 56 Near capacity Nea( capacity, 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 Exwe.me delays major Treaiment
| req_uwed

In undertaking the modelling and analysis for the future base and post-development scenarios, a
number of assumptions were made, in line with expected future changes to signalisation as a
result of increases in demand. These assumptions are:

o Cycle time was adopted from the existing conditions and SIDRA was allowed to
determine the appropriate phase times

o The 'B' phase was set to variable for future base Saturday peak scenario and post-
development weekday PM and Saturday peak scenarios for the Archer Street /
Boundary Street intersection, as per IDM data observations.

o  The timing of vehicle arivals to the west approach of Archer Street / Boundary Street is
assumed to be linked fo the nearby intersection of Pacific Highway / Boundary Street,
due to close proximity.

o  The volume of traffic turning left into Malvern Avenue from Archer Street was halved
and apportioned to the right turn into Malvern Avenue from Archer Street to reflect the

& Program used under license from Akcelik & Associates Pty Lid.
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spread of utilisation of the additional car parking provision from all directions of the
catchment.

Table 5.6 below presents a summary of the existing, future base and post-development operation
of the intersection, with full results presented in Appendix E of this report.
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A summary of the future base operation of the intersections is discussed below:

o  Overall, there is a general slight deterioration in degree of saturation (DOS), average
vehicle delay, 95" percentile queue length and level of service (LOS) as the additional
traffic generated by the Mandarin Centre and Hercules Street development is
distributed to the network.

o The deteriorationis generally minor, due to the relatively low increase in traffic volume
to the network as a result of these developments.

o The degree of saturation, average vehicle delay, 95" percentile queue length and
level of service improve at some intersections in both peak hours which may be
attributed to SIDRA adjusting the signal phase times to optimise the intersection and
network performance in line with future volume expectations, as outlined in the
assumptions above.

o  Generdlly, the modelled intersections operate to an adequate standard, meeting the
satisfactory average vehicle delay requirements of 42 seconds to satisfy the LOS C
standard set by RMS.

o The Archer Street / Boundary Street intersection deteriorates to LOS D in the weekday
PM peck and has a theoretical average vehicle delay of 45.2 seconds and 25
percentile queue length approaching 400m, predominantly due to demand on the
east approach of Boundary Street and the south approach of Archer Street. The
analysis also indicates that this intersection experiences significant 95 percentile queue
lengths (exceeding 400m) during the Saturday peak, again due to the increased
demand on the east approach of Boundary Street.

o  The modelling indicates that the Archer Street / Albert Avenue intersection will also
operate near theoretical capacity in both peaks, with DOS's approaching 0.95.

In addition to the future base scenario, a summary of the post-development network operation is
discussed below. Fluctuations in the performance of a given intersection between future base
and post-development cases may be caused by reallocation of available cycle time by SIDRA to
phases based on performance of the broader network, as outlined in Section 2.4.

o  Again, there is a general deterioration in degree of saturation (DOS), average vehicle
delay, 95 percentile queue length and level of service (LOS) as the additional traffic
generated by the Chatswood Chase site development is distributed to the network.

o  Fuctuationsin the performance of a given intersection between future base and posi-
development cases may be caused by reallocation of available cycle time by SIDRA to
phases based on performance of the broader network, as outlined in section 2.4.

o  As perthe future base case, the Archer Street / Boundary Street intersection is
operating near capacity in the both peaks, according to the average vehicle delay of
43.7 seconds (weekday PM) and 43.9 seconds (Saturday), classified LOS D as per the
RMS standards. In the Saturday peak, queues on the east approach exceed 400m.

o  The modelling indicates that the intersection of Archer Street / Mowbray Road will
deteriorate appreciably in the Saturday peak hour in comparison to the existing
conditions, with delays of almost 50 seconds (LOS D). The modelled 95™ percentile
queue length theoretically extends over 330m on the Mowbray Road (east) approach
and the DOS indicates that demand is expected to exceed capacity. Mitigation
measures for this intersection are discussed later in this report.

o The intersection of Archer Street / Ashley Street also exceeds theoretical capacity due
to queues on the west approach, which could be attributed to the short exit lane to the
east of the intersection.
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o  Aside from these exceptions, the modelled network generally operates to an adequate
standard, meeting the satisfactory average vehicle delay requirements of 42 seconds
to satisfy the LOS C standard set by RMS.

In summary, the SIDRA modelling indicates that the Archer Street corridor is capable of
accommodating the additional traffic generated by the proposed expansion to the Centre. It
should be noted that improvement works are currently being undertaken on Boundary Street to
improve capacity, which are expected to improve performance at the intersection with Archer
Street. It should also be noted that further improvement works will be required at the Mowbray
Road / Archer Street intersection to accommodate the additional future traffic volumes.

5.4  Possible Improvement Works

As detailed above, the additional traffic generated by the surrounding developments (Mandarin
Centre and Hercules Street development) and Chatswood Chase will result in the Mowbray Road
/ Archer Street intersection operating near its theoretical capacity during the Saturday lunchtime
peak. In this regard, GTA has undertaken an assessment of possible improvement measures to
optimise the operation of the intersection.

It has been determined that the most effective improvement works would be to introduce a
lengthened "“No Stopping” or "Clearway" on the eastern departure side of the intersection
(Saturday peak period only). The identified improvement works would result in the loss of
approximately three on-street car spaces during the Saturday peak period.

The extent of the future restriction is illustrated in Figure 5.3.

Figure 5.3: Mowbray Road / Archer Sireet Intersection: Proposed Mitigation Works

5 e

[Source: NearMap Aerial Photography)

The operation of the intersection during the Saturday peak hour following the implementation of
the potential improvement works is presented in Table 5.7.
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Table 5.7: SIDRA Intersection Results Post Development (with Improvement Works)

Approach DOS (v/c) Ave Delay (s) | 95" % Queuve (m) LOS (Delay)
Mowbray Road (east) 0.88 42 161 c
Archer Street (north) 0.87 47 160 D
Mowbru\; Road [we§f] (j,89 .- 34 222 C

Intersection 0.89 40 222 Cc

Table 5.7 indicates that the introduction of the improvement works will provide an enhanced
operation of the Archer Street / Mowbray Road intersection. The average delays at the
intersection are predicted to reduce from 50 to 40 seconds (20% reduction) and the 95t
percentile queue length is predicted to reduce from 331m fo 221m (33% reduction). The overall
intersection LOS is predicted to improve from LOS D to C.

In addition, it is noted that the traffic generated by the Chatswood Chase expansion during the
Saturday peak hour represents 2.9% of the existing traffic passing through the intersection. The
traffic generated by the Mandarin Centre and Hercules Street projects represents a further 2.4%
increase of the existing fraffic.

5.5 Summary

Against existing traffic volumes in the vicinity of the site, the additional traffic generated by the
proposed development could not be expected to compromise the safety or function of the
surrounding road network.

Furthermore, the Council transport study (detailed in Section 2) has identified a number of
potential measures to improve traffic flow in and around Chatswood town centre. If adopted,
some of these measures would remove traffic from the Archer Street corridor, further improving
the operation of the surrounding road network.
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6. Considerations

6.1 Bicycle End of Trip Facilities

It is envisaged that bicycle parking for the expanded floor area will be provided in accordance
with the requirements of the Willoughby DCP.

6.2 Loading Facilities

It is envisaged that loading facilities for the expanded floor area will be provided in accordance
with the requirements of the Willoughby DCP.
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/. Conclusion

Based on the analysis and discussions presenfted within this report, the following conclusions are
made:

i It is envisaged that future car parking, bicycle parking and loading facilities will be
provided in accordance with the Willoughby DCP.

ii Vehicle access to the existing shopping centre will be maintained.

i~ The future site redevelopment is expected to generate up to 224 and 358 vehicle
movements during the weekday PM and Safurday lunchiime peak periods,
respectively.

iv. SIDRA INTERSECTION modelling indicates that there is generally adequate capacity in
the surrounding road network to cater for the traffic generated by the proposed
development. Potential improvement works have been identified for the Mowbray
Road / Archer Street intersection.
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Appendix A
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Traffic Survey Results
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Appendix B

SIDRA INTERSECTION — Existing Conditions Results
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Transport Impact Assessment // Issue: A
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NETWORK LAYOUT

$¢ Network: Archer Street Network - Weekday PM
Weekday PM - 7 sites

| - - =

=1
- ].

SITES INNETWORK
SitelD  Site Name

B Archer Street & Boundary St (Existing)

Bz | Archer Street & Ashley Strsel (Existing)

Bs | Archer Street & Malvern Avenue & Wallle Lane (Exisling)
B4 | Archer Street & Victoria Avenue (Existing)

fs Archar Strest & Albert Avenua (Existing)

Bs  Victoria Avenue & Neridah Streat (Existing)

B7 | Archer Street & Mowbray Road (Existing)
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MOVEMENT SUMMARY

B site: Archer Street & Boundary St (Existing) ©¢ Network: Archer Street Network

Archer Street & Boundary St
Signals - Fixed Time Coordinated Cycle Time = 150 seconds (User-Given Phase Times)

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

D Mov Tolal HV  Total Vehicies Distance Queved Slop Rale Speed
vehmh % vehmh veh m per veh km/h

South: Archer Sfreet (S)

1 L2 64 20 64 20 0.952 975 LOSF 19.9 14198 1.00 1.04 20.7
3 R2 552 20 552 20 0.952 97.7 LOSF 2712 193.6 1.00 1.04 20.7
Approach 616 20 618 20 0.952 977 LOSF 272 193.6 1.00 1.04 20.7
East: Boundary Street (E)

4 L2 302 40 302 40 0.613 30.2 LosC 284 2047 076 0.78 3.8
5 T 8500 30 900 30 0.613 265 LOSB 307 2205 0.76 0.72 414
Approach 1202 33 1202 33 0613 274 LOSB 307 2205 0.76 0.74 397
West: Boundary Street (W)

1 m 1015 20 1015 20 0677 46 LOSA 177 126.3 028 028 55.6
12 R2 m 0.0 3n 0.0 0.677 87 LOSA 39 275 0.27 0.61 47.7
Approach 1327 15 1327 15 0.677 55 LOsSA 177 1263 0.28 036 544
All Vehicles 3145 23 3145 23 0.952 320 LOSC 307 2205 0.60 064 371

Level of Service (LOS) Method: Delay (RTA NSW)

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movemenis.
SIDRA Siandard Delay Model is used. Confrol 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.

Movement Performance - Pedestrians

Mov o Level of Average Back of Queue
D Descripfion Service Pedestian  Distance
ped m
P1 South Full Crossing 53 230 LOSC 01 01 055 0.55
P4 West Full Crossing 53 60.0 LOSE 02 02 0.90 0.30
All Pedeslrians 105 415 LOSE 0.72 0.72

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method {Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedesirian movement.
Intersection LOS value for Pedesirians is based on average delay for all pedestnan movements.
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