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Executive Summary

Picton town centre currently experiences traffic congestion in a few key locations, which is forecast to worsen
in future years. The strategic context of the town, the surrounding topography and the existing transport
networks result in a large proportion of through traffic travelling via the town centre. This through traffic is, in
the main, travelling from Tahmoor, Thirlmere and smaller towns and villages to the south of Picton towards
the Hume Motorway and Wollongong in the east. Due to a weight restriction on Prince Street, which provides
the only other east-west connection, a high volume of heavy vehicles make up the traffic travelling through
Picton, affecting pedestrian amenity, safety and the general attractiveness of the town centre.

Considering the historical traffic concerns, and the prospect of large scale land development exacerbating
these issues in future, Wollondilly Shire Council developed the Picton Town Centre Transport Masterplan in
2017. This plan identified a number of deficiencies in the transport network and various road infrastructure
mitigation measures, including several major intersection upgrades requiring property acquisition.

Subsequent to the masterplan being developed, Council commenced discussions with RMS and private
developers regarding a southern bypass of Picton, connecting the Hume Motorway with the Old Hume
Highway and funded in large part by development in Wilton Junction and the Greater Macarthur region. This
bypass would effectively relieve Picton town centre and provide a more direct route for heavy vehicles to
access the state road network. Acknowledging that the Picton Bypass may take 10 years or more to be
delivered, Wollondilly Shire Council engaged Cardno to identify interim intersection upgrades in Picton town
centre. Cardno’s brief was to focus on low-cost, “quick-win” projects that could be delivered relatively quickly
and at low cost, while avoiding the potential for redundant infrastructure when the bypass is delivered.

The following report details the design investigations undertaken by Cardno so far. Various upgrade
proposals have been modelled using the Aimsun microsimulation modelling package to verify traffic
performance and holistic network impacts. A summary of the recommendations from the study is shown in
Table 4-1. Following on from the traffic modelling investigations, strategic designs were developed for
several intersections within the study area. The main focus of the design effort was Prince Street, which is
shown to require improvements at both Argyle Street and Menangle Street intersections before 2026 to keep
the network running smoothly. In parallel to the traffic modelling and design work, Cardno also undertook a
Road Safety Audit of existing conditions at particular locations of interest within the study area. The findings
of the audit are detailed in Appendix C.

The collective recommendations arising from the traffic modelling, design and road safety investigations will
be collated to form the ‘Picton Town Centre Transport Plan 2026’. The next step is to discuss this plan with
elected members and the wider community, with a view to securing support and funding to allow delivery of
the plan by 2026.
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1 Introduction

1.1 Background

The Wollondilly Local Government Area is set for significant population
growth in the next 20-30 years. These demographic changes are likely to
exacerbate traffic issues in Picton, which is a historic town with a
constrained road network not equipped to carry large volumes of traffic. In
response to this, the Picton Town Centre Transport Master Plan (TDG,
2017) proposed numerous road upgrades, including the replacement of an
existing one lane bridge at Prince Street, to improve traffic conditions in the
town centre.

Cardno understands the TDG proposals will require long term planning and
funding arrangements in order to be implemented in full, due to the large
extent of works and private property acquisition required. It is also likely the
Picton Town Centre Transport Master Plan will need to be revised due to
re-zoning of land and large scale residential development in the Greater
Macarthur region.

In the interim, Council commissioned Cardno to identify short term network
capacity improvements, essentially quick win schemes that can be
implemented within 0-5 years, and then develop designs sufficient for
strategic cost estimates and consultation with relevant stakeholders.
Collectively these measures are to be known as the ‘Picton Town Centre
Transport Plan 2026’.

1.2 Scope of Work
The scope of work for this transport plan includes:
> Familiarisation
- Review of Picton Town Centre Transport Master Plan and other relevant documents.
- Review and update of existing Aimsun traffic models for Picton town centre.
> Traffic Analysis
- Development of preferred short term improvement options in locations identified by Council.

- Verify future network performance and design life of proposed short term upgrades using Aimsun and
SIDRA modelling.

> Design Drawings
- Prepare strategic (pre-concept) design drawings for intersection / road improvements.
- Determine at a high level the extent of civil works and impact on utilities.
- Determine approximate land acquisition.
> Cost estimation
- Prepare strategic cost estimates based on design drawings.
> Road Safety Audit
- Conduct existing conditions road safety audit to determine current issues and road safety concerns.

- Conduct pre-construction road safety audit of design drawings to determine suitability of proposed
upgrades.
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1.3 Reference Documents
Future Network Deficiency Assessment (TDG, 2015)
Planning Proposal Reports
Abbotsford
Argyle St Business Lands
Mushroom Tunnel
Picton East
Stonequarry Commercial
Picton Town Centre Microsimulation Model Development Technical Note (TDG, 2016)
Picton Town Centre Transport Master Plan (TDG, 2017)
Roads and Maritime Services Traffic Modelling Guidelines (RMS, 2013).

1.4 Report Structure

Section 1 introduces the background and objectives of the transport plan
Section 2 details the traffic modelling undertaken
Section 3 presents the strategic design development and cost estimation

Section 4 summarises the recommendations and conclusions.
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2 Traffic Modelling

21 Base Model Development

Cardo adopted the Aimsun microsimulation models developed by TDG for the Picton Town Centre Transport
Master Plan (September 2017, TDG) as a starting point for this transport plan. The Aimsun models cover the
study area and include the following key intersections identified as a priority to assess:

> Menangle Street / Argyle Street

> Argyle Street / Margaret Street

> Prince Street / Menangle Street

> Prince Street / Argyle Street

> Argyle Street / Barkers Lodge Road
> Argyle Street / Lumsdaine Street.

Cardno reviewed the models and highlighted the need to amend and update the base model, primarily
because the model was not stable. The following sections only summarise the recalibration and revalidation
of the base model. Further details of the base model are documented in the Picton Town Centre
Microsimulation Model Development Technical Note (December 2016, TDG).

211 Recalibration

The base model was calibrated to turn counts and all modelled intersection record GEH < 5. The R? values
for light vehicles (LV) are within modelling guidelines but heavy vehicles (HV) fall outside of the criteria.
However, this is typical when HV numbers are very low and thus more variance is expected. The model was
not calibrated to core area standards (as prescribed in the RMS modelling guidelines) due to a lack of
comprehensive survey data for the study area.

Table 1-1 summarises the base model calibration results.

Table 1-1 Base model calibration results
RMS Modelling Guidelines AM (0800-0900) PM (1600-1700)
Measure Criteria Lv HV (RY HV
GEH <5 > 85% 100% 100% 100% 100%
GEH <10 100% 100% 100% 100% 100%
R? >0.9 0.98 0.90 0.99 0.88

21.2 Revalidation

2.1.2.1 Travel Time

All travel time surveyed routes are within the one minute tolerance limit as prescribed in the RMS modelling
guidelines. Travel time survey data was not available for the weekend modelling period, hence Cardno only
updated the weekday peak hour models. Further details of the base model are documented in the Picton
Town Centre Microsimulation Model Development Technical Note (December 2016, TDG).

Table 1-2 summarises the base model travel time validation results.
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Table 1-2 Base model travel time validation results
Travel time AM (0700-0900) PM (1600-1800)
Observed Modelled Difference Observed Modelled Difference

Route 1 NB 231 184.6 -46.4 191 210.2 19.2
Route 1 SB 163 155.8 -7.2 152 152.5 0.5
Route 2 NB 108 124.4 16.4 108 117.9 9.9
Route 2 SB 93 115.5 225 111 115.5 4.5
Route 3 EB 83 97.9 14.9 88 97.7 9.7
Route 3 WB 69 75.1 6.1 98 84.8 -13.2

213 Model Stability

The base models for each peak period are stable as shown in Figure 2-1 and Figure 2-2 below. Statistical
analysis shows the model is stable enough and less than 5 random seeds are required.

Figure 2-1 Base model stability AM
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Figure 2-2 Base model stability PM
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21.4 Conclusion

Cardo adopted and updated the Aimsun microsimulation models developed by TDG for the Picton Town
Centre Transport Master Plan (September 2017, TDG). In summary, the updated base models have:

All turn counts GEH < 5

High regression value with R2 > 0.9 for LVs
Stable with less than 5 seed runs required
All travel times within 1 minute.

The base models are considered to be stable, robust and fit for the purpose of future year option testing.

2.2 Future Year 2026 Modelling

Cardno developed the future year models (including demand estimation) by adopting the same future year
modelling assumptions used in the Aimsun microsimulation models developed by TDG for the Picton Town
Centre Transport Master Plan (September 2017, TDG):

Key developments included in the 2026 model include:
Abbotsford, located just to the northwest of Picton with access off Bakers Lodge Road

Mushroom Tunnel, located to the west of Picton with access off the Argyle Street / Lumsdaine Street
intersection

Picton East, located to the east of Picton with access from Margaret Street, Baxters Lane and a new
connection on Menangle Street

Stonequarry Commercial, located to the west of Picton town centre with access onto Elizabeth Street
Background traffic growth
Wollondilly Growth Management Strategy model used to obtain relative change in trip numbers.

Further details of the demand estimation are documented in the Picton Town Centre Microsimulation Model
Development Technical Note (December 2016, TDG). In summary, Cardno estimated 2026 demand by
adding the relative change in demand between the 2016 and 2026 models developed by TDG to the Cardno
2016 base matrix as shown in Figure 2-3. This methodology ensures the absolute growth in demand from
the above future year modelling assumptions by TDG are reflected in the Cardno Aimsun models.

Figure 2-3 Demand estimation for future year 2026
2026 = 2016 + 2026 2016
Cardno Matrix = Cardno Matrix TDG Matrix TDG Matrix

2.2.2 Future Year Base Conditions

This section reports on the future year 2026 base modelling results. The results are an estimate of future
year road network conditions and establishes a future baseline scenario for comparative assessment of
options.

2221 Menangle Street / Argyle Street

The future year base models indicate during the AM peak, there is a slow moving queue on the southern
approach (Argyle Street), due to the short right turn bay and the pedestrian crossings before and after the
intersection on Argyle Street. Further delay and queues are observed on the eastern approach (Menangle
Street) due to the difficulty in finding gaps, especially for the through and right turners who give priority to the
southern and northern approaches. The queue on the eastern approach is much worse during the PM peak.

Model snapshots of these observations are presented in Figure 2-4 and Figure 2-5.
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Figure 2-4 Model snapshots of future base Menangle Street / Argyle Street during AM peak
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Slow moving queue observed on
the southern approach, due to the
shortright turn bay on the
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difficulty in finding gaps, especially
for the through and right turners
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approach
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Figure 2-5 Model snapshots of future base Menangle Street / Argyle Street during PM peak

/ Queue on the eastern approach
¥ much worse in the PM
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The intersection performance of the Menangle Street / Argyle Street intersection is:
> LOS D during the AM peak
> LOS F during the PM peak.

2.2.2.2  Argyle Street / Margaret Street / Cliffe Street

The future year base models indicate no significant issues are anticipated for the Argyle Street / Margaret
Street / Cliffe Street intersection.

The intersection performance of the Argyle Street / Margaret Street intersection is:
> LOS D during the AM peak
> LOS D during the PM peak.

2.2.2.3 Prince Street / Menangle Street

The future year base models indicate during the AM and PM peak, there are queue and delays observed on
the western approach (Prince Street) due to the difficulty in finding gaps, especially for the right turners who
give priority to the southern and northern approaches (Menangle Street). The queue on Prince Street can
extend to the bridge which is problematic because the bridge is one lane, two way.

Model snapshots of these observations are presented in Figure 2-6 and Figure 2-7.

Figure 2-6 Model snapshots of future base Prince Street / Menangle Street during AM peak

Queues and delays observed on
the western approach due to the
difficulty in finding gaps, especially
for the right turners who give
priority to the southernand
northern approaches
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Figure 2-7 Model snapshots of future base Prince Street / Menangle Street during PM peak

Same as AM peak observations

The intersection performance of the Prince Street / Menangle Street intersection is:
> LOS F during the AM peak
> LOS F during the PM peak.

2.2.2.4  Prince Street / Argyle Street

The future year base models indicate during the PM peak, there are queue and delays observed on the
eastern approach (Prince Street) and southern approach (Argyle Street) due to the difficulty for vehicles
turning to find gaps in traffic. The queue on Prince Street can extend to the bridge which is problematic
because the bridge is one lane, two way.

There were no significant issues observed during the AM peak at this intersection.

Model snapshots of these observations are presented below in Figure 2-8.
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Figure 2-8 Model snapshots of future base Prince Street / Argyle Street during PM peak

Westbound vehicles queuing over
the bridge and blocking eastbound
movement, impacting the Argyle
St / Prince St intersection

Queues and delays observed on
the eastern and southern
approaches due to the difficulty in
finding gaps

The intersection performance of the Prince Street / Menangle Street intersection is:
> LOS B during the AM peak
> LOS E during the PM peak.

2.2.25  Argyle Street / Barkers Lodge Road

The future year base models indicate during the AM and PM peak, there are queue and delays observed on
the western approach (Barkers Lodge Road) due to the queuing on Argyle Street originating from the
Menangle Street / Argyle Street intersection.

Model snapshots of these observations are presented below in Figure 2-9 and Figure 2-10.
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Figure 2-9 Model snapshots of future base Argyle Street / Barkers Lodge Road during AM peak

B0

Queues and delays on the north-
western approach. However, this
is impacted by the queue on the

southern approach of the
Menangle St / Argyle St
intersection W\
\k
/Y
Pedestrian crossing can
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to the Argyle St / Barkers
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=

Figure 2-10 Model snapshots of future base Argyle Street / Barkers Lodge Road during PM peak

Similar observation to AM peak //

The intersection performance of the Argyle Street / Barkers Lodge Road intersection is:
> LOS F during the AM peak
> LOS E during the PM peak.

8201817701 | 11 July 2018 | Commercial in Confidence 10



Q_r) cardno Picton Town Centre Transport Plan 2026
Traffic Analysis and Strategic Design

2.2.2.6  Argyle Street / Lumsdaine Street

The future year base models show there are no significant issues expected during the AM and PM peaks.
However, upgrades are being considered at this intersection to improve pedestrian safety and connectivity,
particularly across Argyle Street.

The intersection performance of the Argyle Street / Barkers Lodge Road intersection is:
> LOS A* during the AM peak
> LOS A* during the PM peak.

The eastern approach (Lumsdaine Street) was LOS C during both the AM and PM peaks, however the volume for this approach is less
than 20 vph during both the AM and PM peaks. The average delay of the next worst approach was adopted for the intersection
performance as recommended in the RMS Traffic Modelling Guidelines.

223 Options

This section describes and comparatively assesses the options proposed for each intersection to address
the capacity issues identified in the future base conditions.

2.23.1 Menangle Street / Argyle Street

The proposed option for this intersection is a right turn ban on the eastern approach (Menangle Street) as
pictured in Figure 2-11. This improves the intersection performance by removing the right turn movement,
which incurs the highest delay of the intersection and blocks left turning vehicles out of the eastern
approach.

Table 2-1 presents the intersection performance results. The results indicate the proposed option reduces
the average delay on the eastern approach from a LOS D to a in the AM peak, and LOS F to a LOS
D in the PM peak when compared to the base case in 2026.

Figure 2-11 Option for Menangle Street / Argyle Street

7
N /)
/o
Right turn ban on the
eastern approach
N
B
.
.\\ \ %
A A
' Y LY
\'\"=\\ \}\“\‘3\
AN -
Table 2-1 Intersection Performance Menangle Street / Argyle Street
Future Year 2026 Base LOSD LOS F
Future Year 2026 Option LOSD

The right turn ban impacts about 30 vph during the AM peak and 27 vph during the PM peak. Since vehicles
are rerouted to the Argyle Street / Margaret Street / Cliffe Street intersection, the impact to Argyle Street /
Margaret Street / Cliffe Street intersection was also assessed.
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Table 2-2 presents the intersection performance results. The results indicate with minor adjustments to the
signal control plan (maximum green time increased from 15s to 20s for the eastern approach), the proposed
option will have minimal impact to this intersection.

Table 2-2 Intersection Performance Argyle Street / Margaret Street / Cliffe Street
Future Year 2026 Base LOS D LOS D
Future Year 2026 Option LOS D LOSD

2.2.3.2  Argyle Street / Margaret Street / Cliffe Street

Aside from minor adjustments to the signal control plan proposed as part of the Menangle Street / Argyle
Street option, no further upgrades have been proposed for this intersection because no significant issues
were identified in the future year base conditions.

2.2.3.3 Prince Street / Menangle Street

The modelling for this intersection assumed the implementation of the upgrade proposed for Menangle
Street / Argyle Street, discussed above.

2.2.3.3.1  Option 1

The proposed option for this intersection is signalising the intersection as pictured in Figure 2-12. This is
shown to improve intersection performance by being able to control the priority of movements, especially
giving priority to vehicles on the western approach.

Figure 2-12 Option for Prince Street / Menangle Street

Signalisation

40m short left
turn lane

!

Table 2-3 presents the intersection performance results. The results indicate the proposed option
significantly reduces the performance of the intersection from a LOS F to a LOS B in the AM peak, and LOS
Ftoa LOS B in the PM peak when compared to the base case in 2026.

Table 2-3 Intersection Performance Prince Street / Menangle Street
Future Year 2026 Base LOSF LOSF
Future Year 2026 Option 1 LOS B LOS B

8201817701 | 11 July 2018 | Commercial in Confidence 12



QJ-) cardno Picton Town Centre Transport Plan 2026
Traffic Analysis and Strategic Design

2.2.3.3.2 Option 2

Option 2 proposed for this intersection is the same as Option 1 except the west approach (Prince Street) is
one lane only (a shared left and right turn). The intersection performance results, as reported in Table 2-4,
indicate there is no significant impact to the performance of the intersection by reducing the west approach
to one lane. This is likely to be because there are relatively few left turners from Prince Street, with the vast
maijority of vehicles turning right in both peak hours.

Table 2-4 Intersection Performance Prince Street / Menangle Street

Future Year 2026 Option 1
Future Year 2026 Option 2

2.2.3.3.3 SIDRA Assessment

Option 1 and Option 2 were modelled in SIDRA v7.0 to optimise the signal control plan and validate the
results produced by the Aimsun model. The SIDRA layouts of Option 1 and Option 2 are presented in Figure
2-13, the signal control plan in Figure 2-14 and the intersection results in Table 2-5. The SIDRA results
indicate Option 1 and Option 2 have similar intersection performance, which is consistent with the results
from Aimsun. For detailed movement summaries please see Appendix E.

Due to the reduced land acquisition, Option 2 is the recommended option. It is noted, however, that the
single lane approach on Prince Street is a departure from RMS’ preferred TCS layout. Early consultation with
RMS should be undertaken to explain the reasons for the preferred design and seek approval in principle
prior to proceeding with detailed design.

Figure 2-13 Prince Street / Menangle Street Option 1 and Option 2 SIDRA Layout
1N Menanagle St 1N Menanagle St

: J| , J|
Option 1 Option 2
J
g B — ﬂ § — 1 n /
& N\ & )
11 11
40 40.
Menanagle St Menanagle St
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Figure 2-14 Prince Street / Menangle Street Proposed Signal Control Plan
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Table 2-5 SIDRA Intersection Performance Prince Street / Menangle Street

Future Year 2026 Option 1
Future Year 2026 Option 2

2.2.3.4  Prince Street / Argyle Street

The modelling for this intersection included the cumulative upgrades proposed for the other intersections
within the study area and discussed above (Menangle Street / Argyle Street and Prince Street / Menangle
Street).

The proposed option for this intersection is provision for a continuous left turn out of the eastern approach
(Prince Street), formalising a 90m right turn bay on the southern approach (Argyle Street) and a reduction to
one lane southbound on the northern approach (Argyle Street) as pictured below in Figure 2-15. This
improves the intersection performance by removing conflicts for the left turn out of Prince Street, which is the
movement that incurs the highest delay at the intersection.

Table 2-6 presents the intersection performance results. The results indicate the proposed option
significantly reduces the average delay of the intersection from LOS E to in the PM peak when
compared to the base case in 2026.
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Figure 2-15 Option for Prince Street / Argyle Street

/

Argyle St reduced to one
southbound lane. Kerb
lane is left turn only.

Effectively a continuous left

Right turn bay 90m turn out of Prince St
Table 2-6 Intersection Performance Prince Street / Argyle Street
Future Year 2026 Base LOS B LOSE
Future Year 2026 Option LOS B LOS B

8201817701 | 11 July 2018 | Commercial in Confidence 15



QF) cal'dna Picton Town Centre Transport Plan 2026
Traffic Analysis and Strategic Design

2.2.3.5  Argyle Street / Barkers Lodge Road

The modelling for this intersection included the cumulative upgrades proposed for the other intersections
within the study area and discussed above (Menangle Street / Argyle Street, Prince Street / Menangle Street
and Prince Street / Argyle Street).

No further upgrades have been proposed for the Argyle Street / Barkers Lodge Road intersection because
the cumulative impact of the options proposed thus far significantly improve the performance of the
intersection, from a LOS F to a LOS E in the AM peak and LOS F to a in the PM peak. The
intersection performance results are presented in Table 2-7.

Table 2-7 Intersection Performance Argyle Street / Barkers Lodge Road

Future Year 2026 Base LOSF LOSF
Future Year 2026 “Cumulative Options” LOS E

The intersection improvement is due to a reduction in vehicles on Argyle Street northbound, increasing the
number of gaps for vehicles to turn out of Barkers Lodge Road. The reduction of vehicles on Argyle Street
northbound can be traced back to the improved performance of Prince Street and it’s intersections with
Argyle Street and Menangle Street, with more vehicles turning right into Prince Street from Argyle Street than
was the case in the Future Year 2026 Base model. This analysis is summarised in Table 2-8 and pictured in
Figure 2-16.

Figure 2-16 Impact of Cumulative Options to Argyle Street / Barkers Lodge Road intersection

Argyle St / Barkers
Lodge Rd intersection

o
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Table 2-8 Intersection Analysis of Argyle Street / Prince Street
NB Through NB Right Turn NB Through NB Right Turn
Future Year 2026 Base 1020 348 803 221
“Cumuiatos Optons’ o0e 501 699 =
Difference -212 +213 -164 +167

2.2.3.6  Argyle Street / Lumsdaine Street

The modelling for this intersection included the cumulative upgrades proposed for the other intersections
within the study area and discussed above (Menangle Street / Argyle Street, Prince Street / Menangle Street
and Prince Street / Argyle Street). This intersection is proposed to be upgraded to improve pedestrian safety
and connectivity while minimising impact to nearby intersections.

2.2.3.6.1  Option 1

The proposed option for this intersection is traffic lights as illustrated in Figure 2-17. This option includes
pedestrian crossings on three legs of the intersection. As a conservative assessment, 100 pedestrians per
hour were modelled on each leg, replicating worst case conditions during school drop off and pick up
periods.

Figure 2-17 Argyle Street / Lumsdaine Street — Option 1

Signalisation
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Table 2-9 presents the intersection performance results. The results indicate the proposed option maintains
a good level of intersection performance with a LOS A in the AM and PM peaks when compared to the base
case in 2026.

Table 2-9 Intersection Performance Argyle Street / Lumsdaine Street (Option 1)
Future Year 2026 Base LOS A LOS A
Future Year 2026 Option 1 LOS A LOS A

Given this intersection’s proximity to the Argyle Street / Barkers Lodge Road intersection, the impact on the
northern intersection performance was also assessed.

Table 2-10 presents the intersection performance results. The implementation of Argyle Street / Lumsdaine
Street Option 1 results in a minor improvement in the AM peak intersection performance at Argyle Street /
Barkers Lodge Road, evidenced by LOS D compared to LOS E without Option 1. This is most likely due to
the signalised pedestrian crossing on Argyle Street creating additional gaps in downstream traffic.

Table 2-10 Intersection Performance Argyle Street / Barkers Lodge Road (Option 1)

Future Year 2026 “Cumulative Options” LOSE

Future Year 2026 “Cumulative Options” plus Option 1 LOSD

2.2.3.6.2 SIDRA Assessment

Option 1 was modelled in SIDRA v7.0 to optimise the signal control plan and validate the results produced
by the Aimsun model. The SIDRA layout of Option 1 is presented in Figure 2-18, the signal control plan in
Figure 2-19 and the intersection results in Table 2-11. The SIDRA results indicate Option 1 has good
intersection performance with a LOS A in the AM and PM peaks, which is consistent with the results from
Aimsun. For detailed movement summaries please see Appendix E.

Figure 2-18 Argyle Street / Lumsdaine Street Option 1 SIDRA Layout
1N Argyle Street

| I
| I

D
o
3 Ij \. @
- o
: ' Option | ([ - £
2 | — 8 i
/- E
-
e————
I
I
ir
200 |
\ I
I
I
I
Argyle Street

8201817701 | 11 July 2018 | Commercial in Confidence 18



OO Cardno’

Picton Town Centre Transport Plan 2026
Traffic Analysis and Strategic Design

Figure 2-19 Argyle Street / Lumsdaine Street Proposed Signal Control Plan
Phase A REF Phase B
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Table 2-11 Argyle Street / Lumsdaine Street — Intersection Performance

Future Year 2026 Option 1 — Aimsun LOS A LOS A
Future Year 2026 Option 1 — SIDRA LOS A LOS A

2.2.3.6.3 Option 2

Option 2 proposes a pedestrian (zebra) crossing on Argyle Street just south of the Argyle Street / Lumsdaine
Street intersection, as illustrated in Figure 2-20. To comply with Austroads requirements and reduce the
overall speed environment, Argyle Street is proposed to be reduced to one lane southbound between
Lumsdaine Street and Prince Street. This is consistent with the proposed option for Argyle Street / Prince
Street intersection, which reduces Argyle Street to one lane southbound to facilitate the free flow left turn out
of Prince Street.
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Figure 2-20 Argyle Street / Lumsdaine Street — Option 2

Pedestrian
zebra crossing

It was assumed 100 pedestrians per hour would use this zebra crossing during peak hours. The impact on
both Argyle Street / Lumsdaine Street and Argyle Street / Barkers Lodge Road intersections were assessed.

Table 2-12 presents the Argyle Street / Lumsdaine Street intersection performance results. The results
indicate the proposed option maintains a good level of intersection performance with a LOS E in the AM and
PM peaks.

Table 2-12 Intersection Performance Argyle Street / Lumsdaine Street (Option 2)

Future Year 2026 Base LOS A LOS A
Future Year 2026 Option 2 LOS B LOS B

Table 2-13 presents the Argyle Street / Barkers Lodge Road intersection performance results. The results
show Option 2 gives a minor improvement to the intersection performance at Argyle Street / Barkers Lodge
Road, with a LOS D compared to a LOS E without Option 2 during the AM peak.

Table 2-13 Intersection Performance Argyle Street / Barkers Lodge Road (Option 2)

Future Year 2026 “Cumulative Options” LOSE LOS B
Future Year 2026 “Cumulative Options” plus Option 2 LOSD LOS B

The modelling results discussed above show that the proposed pedestrian zebra crossing and reduction of
capacity on Argyle Street southbound between Lumsdaine Street and Prince Street are not anticipated to
have a significant negative impact on the road network in 2026.

It can be seen that both Option 1 and Option 2 result in improved pedestrian amenity and minor traffic
performance benefits. The preferred option is subject to further design development and discussion with
relevant stakeholders, in particular Roads and Maritime and Picton Public School.
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23 Traffic modelling summary

Cardno estimated the future year 2026 road network conditions and established a future baseline scenario
for comparative assessment of options, by developing Aimsun microsimulation traffic models for the study
area. The traffic models indicated the impact of future development and traffic growth on the road network
resulted in capacity issues at the following intersections by 2026:

> Menangle Street / Argyle Street

> Prince Street / Menangle Street

> Prince Street / Argyle Street

> Argyle Street / Barkers Lodge Road.

Preferred options were proposed to address the identified short term capacity issues, and their impact was
comparatively assessed against the future baseline scenario. The proposed options are:

Menangle Street / Argyle Street = Right turn ban on the eastern approach (Menangle Street)

Argyle Street / Margaret Street = Increase maximum green time of the signal control plan on the eastern
approach from 15s to 20s

Prince Street / Menangle Street = Upgrade the intersection to signals

Prince Street / Argyle Street = Reduce northern approach (Argyle Street) to one lane southbound

» Provide for a continuous left turn out of Prince Street
= Formalise the 90m right turn bay on the southern approach (Argyle Street)

Argyle Street / Barkers Lodge Road = No further upgrades required assuming the above options are in place

The proposed options result in improved intersection performance as summarised below :

8201817701 | 11 July 2018 | Commercial in Confidence 21



(_"") Cardno Picton Town Centre Transport Plan 2026
Traffic Analysis and Strategic Design

Intersection

2026 Base 2026 Base
Menangle Street / Argyle Street LOSD LOS C LOSF LOSD
Argyle Street / Margaret Street LOSD LOSD LOSD LOSD
Prince Street / Menangle Street * LOSF LOS B LOSF LOS B
Prince Street / Argyle Street LOS B LOS B LOSE LOS B
Argyle Street / Barkers Lodge Road ** LOS F LOSE LOSF LOS B

* Option 2 for this intersection is preferred and recommended

** No upgrades are proposed for this intersection, “option” considers the cumulative impact of all the other proposed options, not
including Argyle St/ Lumsdaine St

Additionally, two options to improve pedestrian safety and connectivity at the Argyle Street / Lumsdaine
Street intersection were proposed and assessed. Both options improve pedestrian safety and show minor
improvement to the Argyle Street / Barkers Lodge Road intersection performance.

AM PM

2026 Base Option 2026 Base Option
Option 1 — install traffic lights LOS A LOS A LOS A LOS A

Argyle Street / Lumsdaine Street Intersection

Option 2 — install pedestrian (zebra crossing) on the southern leg

. . LOS A LOS B LOS A LOS B
of the intersection

The proposed options are recommended because they address the short term capacity issues which are
anticipated in the road network by 2026 and demonstrate cumulative network wide benefits for relatively low
cost.
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3 Strategic Design Development

3.1 Design Guides and References

The strategic intersection designs of Menangle Street / Prince Street, and Argyle Street / Prince Street have
been based of the following guides and references:

Wollondilly Shire Council Design Specifications — Subdivision and Engineering Standards
Wollondilly Shire Council Standard Drawings — Subdivision and Engineering Standards
Austroads Part 3 Geometric Design

Austroads Part 4A Unsignalised and Signalised Intersections

Roads and Maritime Services Traffic Signal Design — Appendix D

Roads and Maritime Services Delineation Guide Section 4 — Longitudinal Markings
Roads and Maritime Services Delineation Guide Section 4 — Transverse Markings

Roads and Maritime Services Delineation Guide Section 4 — Pavement Arrows

Rawlinson’s Australian Construction Handbook Edition 26 (2016)

3.2 Menangle Street / Prince Street

The design of the intersection layout for the Menangle Street and Prince Street is a signalised urban
channelised T-junction, with a total of eight (8) new traffic lanterns. The intersection has been designed for a
5.2 m passenger vehicle, with an 8.8 m service vehicle as the check vehicle. These vehicles have been
chosen for the design as the Prince Street Bridge enforces a load limit of 5 t gross and access to other
streets from Prince Street are residential dwellings only.

The intersection consists of a channelised right turn movement for southbound traffic into Prince Street and a
channelised left turn movement for northbound traffic into Prince Street. The channelising of these turn
movements are implemented through the use of both chevron marked medians and a concrete median. The
lane length of the right turn movement has been dictated by Austroad guidelines, whereas the left turn
movement lane length has been determined through the Aimsun and SIDRA modelling outputs.

The kerb returns on Prince Street have been improved to allow for the design and check vehicles to
manoeuvre safely through the turn movements which has resulted in pavement widening and installation of
new kerb and gutter. Further pavement widening and new kerb and gutter has occurred on the eastern side
of Argyle Street to allow for a 3.5 m through lane for the southbound traffic.

The traffic signal phasing for the proposed intersection upgrade has been matched to the SIDRA modelling
inputs as per Section 2.2.3.3.

3.21 Cost Estimation

A cost estimate for the construction of the proposed works at the intersection of Menangle Street / Prince
Street was performed using material and volume take-offs from strategic design depicted on drawing
82018177-01 SK006 (refer to Appendix A). Cardno also utilised current industry costs for the relevant
elements of the works based on Cardno’s previous experience on similar projects, as well as Rawlinson's
cost guide handbook.

The estimate includes the following costs:
Pre-construction or site preparation works
Construction of all elements as shown in the drawings, unless specifically excluded
Contingency allowance appropriate to the stage of the estimate

A summary of the cost estimate can be found in Table 3-1 below. For the detailed cost estimate please refer
to Appendix B.
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Table 3-1 Menangle Street / Prince Street Cost Estimate Summary

$7,967.00
$358,600.00
$5,000.00
$414,067.00
$124,220.10
$538,287.10

It should be noted no allowance has been made for any utility relocation or protection works as there is
insufficient information to determine works at this stage. It should also be noted the cost estimate above has
assumed the works for Menangle Street / Prince Street are constructed in isolation. If Council were to utilise
a contractor to construct additional works at the same time, there would likely be cost savings in
preliminaries and site establishment.

3.3 Argyle Street / Prince Street

The design of the intersection layout for the Argyle Street / Prince Street is an unsignalised urban
channelised T-junction. The intersection has been designed for a 5.2 m passenger vehicle, with an 8.8 m
service vehicle as the check vehicle. These vehicles have been chosen for the design as the Prince Street
Bridge enforces a load limit of 5 t gross and access to other streets from Prince Street are residential
dwellings only.

The intersection consists of a channelised right turn movement for northbound traffic into Prince Street, a
dedicated left turn movement for southbound traffic into Prince Street and a channelised left turn movement
for westbound traffic into Argyle Street. The channelising of these turn movements are implemented through
the use of chevron marked medians. The lane length of the left turn movements into Argyle Street has been
dictated by Austroad guidelines, whereas the right turn movement lane length has been determined through
Aimsun modelling outputs.

Pavement widening is to be implemented for the channelised left turn movement into Argyle St and for the
northbound through lane on Argyle Street. This shall also result in new kerb and gutter for these sections of
pavement.

3.31 Cost Estimation

A cost estimate for the construction of the proposed works at the intersection of Argyle Street and Prince
Street was performed using material and volume take-offs from the strategic design depicted on drawing
82018177-01 SK009 (refer to Appendix A). Cardno also utilised current industry costs for the relevant
elements of the works based on Cardno’s previous experience on similar projects, as well as Rawlinson's
cost guide handbook.

The estimate includes the following costs:
Pre-construction or site preparation works
Construction of all elements as shown in the drawings
Contingency allowance appropriate to the stage of the estimate

A summary of the cost estimate can be found in Table 3-2 below. For the detailed cost estimate please refer
to Appendix B.
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Table 3-2 Argyle Street / Prince Street Cost Estimate Summary
$74,530.00
$82,764.45
$5,000.00
$198,294.45
$59,488.33
$257,782.78

It should be noted no allowance has been made for any utility relocation or protection works as there is
insufficient information to determine works at this stage. It should also be noted the cost estimate above has
assumed the works for Argyle Street / Prince Street are constructed in isolation. If Council were to utilise a
contractor to construct additional works at the same time, there would likely be cost savings in preliminaries
and site establishment.
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4 Conclusions

4.1 Overview

The Picton Town Centre Transport Master Plan (TDG, 2017) proposed numerous road upgrades, including
the replacement of the Prince Street bridge, to improve traffic conditions in the town centre. The TDG
proposals will require long term planning and funding arrangements in order to be implemented in full, due to
the large extent of works and private property acquisition required. It is also likely the Picton Town Centre
Transport Master Plan will be revised due to development re-zoning in the Greater Macarthur region.

In this revised ‘Picton Town Centre Transport Plan 2026’, Cardno has identified a number of short term
network capacity improvements as interim measures and developed designs sufficient for strategic cost
estimates and consultation with relevant stakeholders.

4.2 Proposed Intersection Improvements

The upgrades developed as part of this transport plan are short term, “quick win” measures can be
implemented at relatively low cost and provide sufficient network capacity until at least 2026. Table 4-1
summarises the proposed upgrades.

Table 4-1 Summary of proposed intersection improvements
Menangle Street / Argyle Street = Right turn ban on the eastern approach (Menangle Street)
Argyle Street / Margaret Street / = Increase maximum green time of the signal control plan on the eastern
Cliffe Street approach from 15s to 20s
Menangle Street / Prince Street = Signalise the intersection
Argyle Street / Prince Street = Reduce the northern approach (Argyle Street) to one lane southbound

= Provide for a continuous left turn out of Prince Street
= Formalise the 90m right turn bay on the southern approach (Argyle Street)

Argyle Street / Barkers Lodge Road = No upgrades required assuming the above options are implemented

Argyle Street / Lumsdaine Street = Option 1 - signalise the intersection

= Option 2 - install pedestrian (zebra) crossing on Argyle Street south of the
intersection

4.3 Strategic Cost Estimates

Estimated costs for the main capital works are shown in Table 4-2.

Table 4-2 Strategic cost estimates for proposed intersection upgrades

Intersection Strategic Cost Estimate (incl. contingency @ 30%)

Menangle St/ Prince Street $538,287.10
Argyle Street / Prince Street $257,782.78
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