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Roads and Maritime Services (RMS) is seeking project approval from the NSW Department of Planning and
Infrastructure forthe Windsor Bridge replacement proje®@MS has preparechaEnvionmental Impact Statement
(EISpndanumber of technical reports support their application for this project.

Cambray Consulting wasgagedoy NSW Department of Planning ahdrastructureto assist in the assessment of the
applicationinformation provided byRMS, focussing specifically on the trai§sueselating to theproposal.

1.1 Scope of Services

Our reviewhas included the following tasks:
(&) Two site visits to Windsor tobserve current road conditions, constraints, and opportunities;
(b) Areview of the relevant publicly available project documentation, including:
i.  The Options Report (August 2011);
il. The Traffic Modelling and Evaluation of Optiefseliminary Report (Augug011);
iii.  The Community Issues Report (October 2011);
iv. TheTraffic and Transport Chapter in tiRroject Envionmental Impact Statement (EIS), and the
Traffic and Transport Working Paper within tBESNovember 2012);
v. The Submissions Report prepared by RMi@sponse to issues raised in submissions (April 2013);
vi.  Various other documents such as meeting minupgesentationscommunity updatesand
information sheets
(c) Meeting with representatives froMISW Department of Planning and Infrastructure
(d) Preparation of a preliminarlyst of additional informatiorwhich we suggest be soughtfrom the applicant
to enable more thorough and informed consideration of the information provifidAppendix A;
(e) Abroadreview of additional informatiopreparedby RMS in response to the above requesteivedon 16
May 20130 ! &dzYYlI NE 2F wa{ QAppeBdixlB2yaSa A& AyOf dzZRSR | &
(f) Sensitivity / option testing ainodelling for keyintersections;
(g) A broad review of additional informatigoreparedby RMSprovided by NSW Department of Planning and
Infrastructure to Cambray Consulting 88 July2013);
(h) High level consideration of some potential alternativestte currently preferred option
(i) Recommendations on clarifications to be sought from RMS on a auoflirafficrelated issues, as well as
suggestdWy SEG aiGSLIEQ®

This reportprovides a summary of thesults of the above taskand investigations

1.2 Limits of Report

This report takes into account the particular instructions and requirements of our client. Cambray Consulting has taken
care in the preparation of this report, however it neither accepts liability nor responsibility whatsoever in respect of:
1 Any use of tts report by any third party;
1 Any third party whose interests may be affected by any decision made regarding the contents of this report;
and/or
1 Any conclusion drawn resulting from omission or lack of full disclosucaibglient,ourOf A Sy 1aQ 02y & d:
or any other parties.

The informationin this report focuses on traffic and transport related issues, and suggestrmheecommendations
have been made accordinghle recognise the importance of achieving a balance betwesrsport needs, social and
heritage impacts, ecologicalngineering and cost constraints, and thereforgyauggestion®r recommendationsve
have made should be considered ity decision makerswith reference torepresentatives fronall relevant

disciplines as well as the locabmmunity.
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Anumberof documents and reports addressing traffic and transport related isauweze prepared by RM$roughout
the variousstages of this project. Thelocuments which we have reviewed, and which are publicly available on the
RMS Road Projects website, are liste@ale 2.0below. A link to each dhe documents is also provided in this table

Further information which has been provided to us, whighunderstandis not currently publicly available, has been
appended to this report. References to these appendices are provided in the relevant sections of this report.

Table 2.0: List dbocuments Reviewednd Links to Documents

Document / Information Date Link to Document

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:
The Options Report August 2011 tern_sydney/windsor_bridge/documents/windsor_bridge_options_r
port_aug2011.pdf
http://www.rta.nsw.gov.au/roadprojects/projectsigdney region/wes

. L August 2011 tern_sydney/windsor_bridge/documents/tech_reports_aug2011/tra
Options- Preliminary Report ¢_modelling_and_evaluation_options_preliminary report_augl11.pc

The Traffic Modelling and Evaluation of

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
The Community Issues Report October 2011 tem_sydney/windsor_bridge/documents/windsor_bridge_issues_re
rt_oct2011.pdf

The Project Environmeat Impact http://www.rta.nsw.gov.au/roadprojects/projects/sydney _region/wes
Statement (EISAssessment of key issue. November 2012 tern_sydney/windsor_bridge/documents/eis/volume 1/windsor_bric

- Traffic and transport (Chapter 7_3) ge EIS chapter 7_3_traffic_transport nov2012.pdf

Part 1:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney ggon/wes
tern_sydney/windsor_bridge/documents/eis/volume_4/windsor_bric
ge_traffic and transport working paper part 1 nov2012.pdf
Part 2:

The Project Environmental Impact
. http:// .rta.nsw.gov.au/roadprojects/projects/sydney region/we:
Statenent (EIS), Traffic and Transport ~ November 2012 2 (AALIANSW.AOY.AUT08CDIOIECISTDIOIECISISVENEY EQIon e
tern_sydney/windsor_bridge/documents/eis/volume_4/windsor_bric

Working Paper (Working Paper 4) ge traffic and transport working paper part 2 va®12.pdf
Part 3:

http://www.rta.nsw.gov.au/roadprojecs/projects/sydney region/wes
tern_sydney/windsor_bridge/documents/eis/volume_4/windsor_bric
ge_traffic_and_transport working paper part 3_nov2012.pdf
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Document / Information Date Link to Document

Part 1:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:

tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissnspir_toch2.pdf

Part 2:
http://www.rta.nsw.gov.au/roadprojects/projects/sydneyegion/wes

tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspir _ch3.pdf

Part 3:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:

tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspir_ch4.pdf

Part 4:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
tern_sydney/windsor_bridge/documents/submissions_report/windsc
bridge submissionspir_ch5toappendixa.pdf

Part 5:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspir_appendixb.pdf

Part 6:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
tern_sydney/windsor_bridge/documents/submissions_repaihdsor
bridge_submissionspir_appendixb_attl 1.pdf

Part 7:

Apri http://w ww.rta.nsw.gov.au/roadprojects/projects/sydney_region/we
pril 2013 , , —_ ,

tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge_submissionspir_appendixb_attl 2.pdf

Part 8:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspirppendixb_attl 3.pdf

Part 9:
http://www.rta.nsw.gov.au/roadprojects/jpojects/sydney_region/wes
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge_submissionspir_appendixb_attl 4.pdf

Part 10:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/we:
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspir_appendixc.pdf

Part 11:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:
tern_sydney/windsor_bridgelocuments/submissions_report/windsoi
bridge submissionspir_appendixd.pdf

Part 12:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissionspir_appendixe.pdf

Part 13:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/we:
tern_sydney/windsor_bridge/documents/submissions_report/winds
bridge submissiomsr _appendixf g.pdf

The Submissions Report

We have considered the contents and conclusionthefdocumentslisted above and our comments and suggestions
are provided in the following sections.

Cambray Consulting Pty Ltd
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2.1 Options Report (published August 2011)

Link to Document:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western sydney/windsor bridge/docotsvindsor _bridge options report_au

92011.pdf

TheOptions Report, which wagsublished in August 201includesthe following
1 Backgromnd information and site context;

= =4 —a -

A description oftie options that were considered;
A high level comparison of théne options against one another and the project objectives;
The outcomes of aaconomic analysief allnine options;
A summary of the outcomes of tt&takeholder Workshop on Options (18 September 200@)ing which

options for further consideration were idéified (Option 1, Option 3, and Option 6);

=

Descriptions of refinements t@ption 1, Option 3, and Option 6; and

9 Identification of the preferred option (i.e. Option 1).

At the stakeholder workshop held di8 September 20Q9ve understand thathe participants were asked to consider
the nine options and identify the positive and negative aspects of each. The evaluation was carried oustagest

an initial review to exclude options that did not meet the selection criteria, and a second more detailed consideration

to rank the remaining option®A simmary ofthe outcomes of this workshop is provided below, and opinionson
these outcomes arerpvided in the following sections.

Table 2.1: Summary of Outcomes of Stakeholder Workshop on Options (18 September 2009)

Option

Option 1

Option 2

Option 3

Option 4

Option 5

Option 6

Option 7

Description

High levek 35 metre downstream

of existing bridge

Low level 35 metre downstream
of existing bridge

High level 10 metre upstream of
existing bridge

From Windsor Road, along

Macquarie Street and then along

Baker Street

From Windsor Road, along

Macquarie Street and then along

Kable Street

From Windsor Road via new T
intersection north ofPitt Town

Road and via new alignment east

of Palmer Street

From Windsor Road along Court

Outcome Review 1)

Assessed furtheby the group

Assessed further by the group

Not favoured by grop due to
severance of town antbss of its
unique character

Not favoured by group due to
severance of towmand loss of its
unique character

Not favoured by grop due to
severance of town antbss of its
unique character

Assessed further by the group

and North Streets and then along Assessed further by the group

PalmerStreet

Outcome(Review 2)

Assessed further by the group

Assessed further by the group

Option 3 was not originally considerec
favourably due to constructability
issues within Thompson Square.
Howevera number of alterations to
the design of the new bridge were
suggested to address the issues that
previously were of concern.

Assessed further by the group

The group considered that option 7
would have major heritage impacts an
create potentialtraffic safety issues
and recommended that it not be
considered further.

|
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Option Description QOutcome Review 1) Outcome(Review 2)

From Windsor Road along Pitt
Town Road, Bathurst Street, Punt
Road and then on a megreenfield Removed from further

Option 8 route to cross the Hawkesbury consideration due to capital cost
River to meet King Road and then
to Wilberforce Road
The group considered thaption 9A
Option 9A Refurbish existing bridgedeck Assessed further by the group would not meet prOJ.ect objectives and
only recommended that it not be
considered further.
The group considered that option 9B
Option 9B Refurbish existing bridgemore Assessed further by the group would not meet project objectives and

recommended that it not be
considered further.

comprehensively

In summaryjt appears that it was determined relatively early on in the prodessin 2009}hat only Option 1, Option

2, Option3 and Option 6 warranted further consideratidfrom the information provided to us, it appears that the

group recommended that the remainirgptionsnot be consideregbrimarily on heritage or cost groundsather than

traffic considerationsNotwithstanding this, traffic modelling of all of these optiomasundertakenunder theW ¢ NI F ¥ A O
a2zRStftAy3d I yR 9 @éséssalentdisaussedarther in thitifdll@whg @ction).

Ouropinionson theoptions whichthe group recommended not beonsidered furtheiare provided following.

2.1.1 Options 4 and 5

We agree that Option 4 an@ption5, which involve a major traffic route which runs through the centre of town
(through or adjacent tdhe George Street pedestrian makiye likely to beundesiralbe from a traffic perspectiveVe
consider it appropriatdrom a traffic perspectivéhat these optionsvere not considered further.

2.1.2 Option7

We note that thegroupdeterminedthat Option 7 (seeFigure2.1.2a below)would have$hajor heritage impac® I y R
would create‘potential traffic safety issue@ > YR Al 61 & RSGSNNYAYSR oytRelbasisaf O2y a
these two issues.

This option, which involvesraplacement bridgaligned with Palmer Street (and upgrades along the CoureStre
North Street route to access this bridgeyoposed the signalisation of the Windsardd / Court Street intersection to
cater for increased traffic movements into and out of Court Street under this scheme.
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Figure2.1.2a: Option 7 (from Option$oster)

It appears (from theraffic Modelling and Evaluation of OptiorBreliminary Repoit (G K G G KS WAiN} FFA O
referred to by the applicant relate to the proximity of the (proposed signalised) Windsor Road / Court Street
intersection, to he existing Windsor Road / Macquarie Street signals.

However in our opinion:

1 the signalisation of the Windsor Road / Court Street intersection may be feasible, provided the signal phasing
and timing arrangementsf both intersectionsare carefullyconsidered. Cardination of the phasing at these
closelyspacedntersections may enable the queuing issues identified by the apjlicdre avoidedor at
least minimisedand

9 the current Windsor Road / Court Street intersection is less than desirabtedrsafety perspective due to
existing sightline issues, aiite signalsation of this intersection maip fact enableghese existingssues to be
addressed.

Based upon the traffic modelling @fption 7provided byRMS(i.e. 2009 AM and PM VISSIM miegionulation
modelling, it appears as though the heaviest movements at these intersections are expectedseebégure 2.12b
below).
1 Movement1l: Windsor Road (northbound) to Macquarie Street
Movement 2  Windsor Road (northbound) tGourtStreet
Movement 3  Court Street to Windsor Road (southbound)
Movement4: Court Street to Macquarie Street
Movement5: Macquarie Street taCourt Street

= =4 —a -
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Figure2.1.2b: Option 7¢ HeavyMovements at Macquarie Streeand Court Street Intersections

We have considerethe likelihood of queuing as a result of these heavy movemerid our comments are as
follows:

Movement 1:  The left turn into Macquarie Street is a continuous movement (opposed only by a zebra crossing),
and thereforewe expect thaigueuing back isnlikely to be an issue for this movement

Movement 2:  Two rightturn lanes into Court Street are proposed under this option, therefore there would be
reasonable capacity for this movement. In addition, there is no upstream intersentidose proximity o Windsor
Road, thereforewe expect that queuing back is unlikely to be an issue for this movement

Movement 3:  Two left turn lanes from Court Street are proposed under this option, therefeese would be
reasonable capacity for this movement. In addition, there ismagor upstream intersection in close proximion
Court Streetthereforewe expect that queuing back is unlikely to be an issue for this movement.

Movement 4:  After the rightturn from Court Street,he left turn into Macquarie Street is a continuous movement
(opposed only by a zebr@ossing), and therefore we expect that queuing back is unlikely to be an issue for this
movement

Movement 5:  We expect that the signal phasinfthese two intersections could be coordinated for this
movement, to minimise the likelihood that the left turn into Court Street queues back to the Macquarie Street
intersection.

In summary, based upon the information we have been provided with,omeider that Option Tnay warrantfurther
consideration, from a traffic perspective.

In addition, we believe thattere are alternative options which could be considered and/or modelled, including:
1 Reducing the proposed Court Street / North Street to a-tane, twoway crosssection (as opposed to a
four-lane, twoway crosssection) to reduce costs and property impg&nd/or
1 Realigning Macquarie Street to form a femay intersection with Court Street, as shown diagrammatically in
Figure2.1.Z below.
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7 : .

Figure 2.1.2: Option 7¢ Possible Future Alignment of Macqurie Stret (Concept Only)

The realignment of Macquarie Street as shown in the figure above would clearly have property irtipacts
understood that the Jolly Frog Hotel (formerly théndsor Tavern) is of local heritage significa(eseFigure 2.1.2d
below), however we also understand that this hotel is currently not operational, and is considered by some to be
A2YSoKI G 2 FandiyneddDfRreStaratinids Q

There may be an opptunity to realignMacquarie Streeto form a fourway intersection with Court Street, minimising
impact upon theJolly Frog HotelThe Court Streeind Macquarie Street intersectiaapproaches coulgotentially be

offset whilst still operating as part @f singleintersection. This may avoid or at least minimise physical impact upon the
Jolly Frog Hotel

We would suggest that this arrangement could be considered as a possible future road realignment, whereby the
government could seek to progressively adgid G KS f I yR NBIj dzA NER @ ¢tKAa O2dA R S
which could belelivered if and when the operation of the closely spaced intersections of Court Street and Macquarie
{GNBSG 6dzy RSNJ W{GF3IS mMQ 2F hLIWA2y 10 0S02YSa dzy Yl yl 3SI

We ackmowledge however that this option would increase traffic volumes past a number of residential properties on
Court Street and North Street, as well as several heritage / cultural precincts and properties, and this would be a key
consideration of this option.
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Figure 2.1.2d Heritage Map- Sheet HER_008DBlawkesbury LocaEnvironmentalPlan 2012

2.1.3 Option 8

Whilst limited information has been provided uson the performance of Option &ur initial opinionisthat this
option would significantlyncreasetravel distance to cross the riveand would be likely to be cost prohibitive due to
the extent ofnew/upgradedroadrequired We consider it appropriatérom a traffic perspectivéhat Option 8was not
considered further.

2.1.4 Option 9

Option 9A and Option 9Both involverefurbishment of the existing bridge/Ve understand that the stakeholder
group concluded that these options did not warrant further consideratioa  (mdufd@not Heet project objectived ®

The project objectivess stated in the Options Repate as follows:
1. To improve safety for motorists, pedestrians, and cyclists
To improve traffic and transport efficiency
To improve the level of flood immunity
To meetlong termcommunity needs
To minimise the impact on theehitage and character of the local area
To be a cost effective and an affordable outcome

o0k~ wN

We acknowledge that retaining the existing river crossing (in isolation) may not be an accégtaikrm solution

for a number of reasongdowever many of the opdins investigated (including the preferred Option 1) involve the

major traffic route running through town, where there are significaohstraintsupon upgrades to the intersections
GKAOK ¢2dz R WFSSRQ G(GKS ONARISO edddHaald altdrhdiivd vgr drosdiige K S NE
further out of town, not do away with it all togetheiThis has been acknowledged by RMS in a number of the

documents that have been prepared to support the application for the bridge replacement.
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In our opinionthere may be alternatives to the preferred optiamarranting considerationyhich involve retaining and
refurbishing the existing bridge in the short term, and seeking to provide an additional river cr@gsinygpass)n the
longer term Theexisting bridgecouldthen be used by traffic heading towar@seemans ReadhGlossodigwhich is
essentially local traffic), whilst allowing throughd heavy vehicle traffic to bypass Windsmrotecting the town from
the intrusive effects of through traffjand posdily allowing a lower load limit to be placed on the existing bridge,
potentially extending it serviceability his isdiscussed further in Sectidh4.

Additionally,we believe thaif not already been considered]ternativesto Option 9along the lines of those described
following could beinvestigated

(Alternative) Option 9C
Stage 1
1 a separate pedestrian / cyclist bridge is constructed adjacent to the existing bridge, or an additional pathway
is retrofitted to the existing bridge toeplace the existing subtandard pathway;
1 the existing bridge is rafbished for vehicular traffic; and
9 the intersections north and south of the bridgee upgraded to increase capacityé@better cater for
pedestrians
Stage 2
9 optionsfor a future additional river crossirfgrther out of town,to cater forthrough trafficand heavy
vehiclesare investigated.

(Alternative) Option D
Stage 1
1 abypass route involving a river crossing further out of towgoisstructedto cater forthrough traffic and
heavy vehicles

Stage 2
I aseparate pedestrian / cyclist bridge is constructed adjacent to the existing bridge, or an additional pathway
is retro-fitted to the existing bridge to replace the existing sstndard pathway;
9 the existing bidge is refurbished for vehicular traffiand
9 the intersections north and south of the bridge arpgraded to increase capacity and better cater for
pedestrians

Whilst potentially more expensive in the short terrhetabove optionsmay enablehe projed objectives to be
achievedfor a longer period of time than theurrently preferred option while at the same timeminimising the impact
on the heritage and character of the local area

The benefit of Alternative Option 9B that all traffic coulgpotentially be diverted over the new bridge while
refurbishment of the existing bridge is undertaken, to minimdgsruption andtraffic managemenassociated with
such works.

In relation to the refurbishment of the existing bridgee wnderstand that the current traffic lanese approximately
3.05m wide. Wiilst traffic lanes widths of 3.5m are generally desiraBlestroadsPart 3 and the RTA Supplement to
this guidelinesuggest a lane width of 3.0m3.3mmay beacceptable for genea traffic lanes on urban arterial roads
which arelow speedand where truck volumes are low

Therefore we believe that it may be feasible for the current carriageway width to be maintdfirtlee bridge is
restricted to light vehicle traffic and a 50k speed limit is imposed.
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Importantly, we note that the proposed future crossection of the bridgedomprisingone northbound lane and two
southbound lanes) would provide traffic lanes of approxima88m width rather than the 3.5m whicls generally
considered desirable in unconstrained situations.

Finally wenote that the traffic volumes forecast by RMS up to 2026 (summaris&dbie 2.1.4elow) should be able
to be accommodated on a twiane bridge, which should have an unconstrairmapacityas high aspproximately
1,800¢ 2,000 vehicles per hour per lane (depending upon a number of design factors).

Table 2.1.4:RMSForecast Traffic Volumes over Windsor Bridge*

) AM Peak PM Peak
Design Year
Northbound Southbound Northbound Southbound
2021 462 1373 1464 592
2026 573 1516 1606 680

* Source: RMS SIDRA ModéR21 Wilberforce_Freemans Reach_Mac Park entrance_201211413d1926 Wilberforce_Freemans Reach_Mac
Park entrance_20121113.sip

Based upon the above traffic volumes forecast by RMS, we would question whether a bridge withHarleree
(ultimate) crosssection (i.e. the preferred option), is required until some time beyond 262énassuming the
intersections either side are able to convey such traffic volumes.

And whilst the proposed ultimate configuration of thedyge is onenorthboundlaneand two southboundanes the

highest volume forecast by RMSridactthe northbound volime during the PM peaK.his impliedo usthat the

additional southbound capacity may be intended to accommodate the southbound queue back from the George Street
intersection, rather than purelyo provide additionatapacity over the bridge itself (althgh this should be confirmed

with RMS).

We believe that this lends support to the suggestion that alternative options involving a river crossing further out of
town may warrant further consideration. That is, by avoiding the constrained intersectionstmn sitle of the

existing bridge, it majpe possible to provide aew two-lane bypass bridge, rather than a thrme bridge,

particularly if the existing bridge can be retained for logeeight restricted) trafficAnd if it is possible to retain the
existing bridge for local traffic movement between Windsor Town and Freemans Reach / Glossodia, this would also
noticeably reduce the demand on such a bypass bridge, allowing both bridges to operate with spare capacity for a
greater period.

2.1.5 Summary
In summary, our opinions on each of the originally identified optifram a traffic perspectiveare as follows:

Table 2.1.5:Cambray Consulting Opinia@t, Originally Identified Options
Cambray Consulting

Option Description Outcome of Stakeholder Workshop o
Opinion
High levek 35 metre downstream of Agreethat this option
Option 1 gn . Assessed further by the group warrants further
existing bridge - .
consideration
. Low level 35 metre downstream of Agreethat this option
Option 2 - : Assessed further bihe group warrants further
existing bridge - .
consideration
. - Agree that this option
Option 3 High level 10 metre upstream of existing Assessed further by the group warrants further

bridge consideration
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Cambray Consulting

Option Description Outcome of Stakeholder Workshop o
Opinion
Option 4 From Windsor Road, along Macquarie Not favoured by grou /r?gtn\i\?atr?:rtltt?lzsrtﬁgtrlon "
P Street and then along Baker Street Y group . .
consideration
Option 5 From Windsor Road, along Macquarie Not favoured by grou ﬁgtr ?fi?gntthgjr?hpglron "
P Street and then along Kable Street Y group . .
consideration
From Windsor Road via newirtersection Agree that this option
Option 6  north of Pitt Town Road and via new Assessed further by the group warrants further
alignment east of Palmer Street consideratbn
This option and/or
Option 7 From Windsor Road along Court and Nor Not favoured by arou alternatives to this option
P Streets and then along Palm8treet Y group may warrant further
consideration
From Windsor Road along Pitt Town Roa
BathurstStreet, Punt Road and then on a Agreed that this option may
Option 8  new greenfield route to cross the Not favoured by group not warrant further
Hawkesbury River to meet King Road anc consideration
then to Wilberforce Road
This option and/or
. . . . alternatives to this option
Option 9A  Refurbish existing bridgededk only Not favoured by group may warrant further
consideration
This option and/or
Option 9B Refurbish existing bridgemore Not favoured by group alternatives to this option

comprehensively may warrant further

consideration

That is, we believe that the following options and/or alternatives to these options, may warrant further consideration:
i Option1

Option 2

Option 3

Option 6

Option 7

Option 9

= =4 —a —a A
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2.2 The Traffic Modelling and Evaluation of OptiefseliminaryReport
(August 2011)

Link to Document:
http://w ww.rta.nsw.gov.au/roadprojects/projects/sydney_region/western_sydney/windsor_bridge/documents/tech reports _aug2011/traffic_mo
elling_and_evaluation options_preliminary report augl11.pdf

This report provides a broad comparison of the operational performari¢tke nine options modeled using the
micro-simulation modelling package VISSIMcompares networkvide performanceesults (total travel time and
average speedpr the 2009 AM and PM peaks only. That is, no future year modelling appears to have been
undertaken as part of thisomparison of the nine originally identified optians

¢KS adGdzRe O2y Of dzR S Rcouldbe riadedtipon thé tbtd veRicteltiN@l @iy spsedi for each
option as compared to the existing conditidgplsowever it does not appear that option testing was undertaken to
endeavour toimprove travel times.

We understand thatdrther modelling was carried own Options 1 and 6nly,to determine whether these options
couldaccommodate2026traffic volumesWe assume that only these options were modelled as the remaining options
had previously beedetermined not to warrant further consideration by the stakeholder grdwjth the exception of
Option 2 whichfrom a traffic modelling perspective ise same a®©ption 1, but has a low level bridge rather than a

high level bridge).

It is unclear why there was no further modelling undertaken on Option 3, which was identified as an option which
warranted further consideration in the Options Repas (discussed i8ection 2.1) While theinitial modelling results
indicatea slightly lower average network spetmt Option 3than Option 1 and Option 6 during tf#09morning

peak, they indicate alightlyhigheraverage network speeduring the2009eveningpeak

We understand that he resultsof the Option 1 and Option 6 modellingere then used t@womplete a cosbenefit
assessmentlt was subsequentlgetermined byRMSthat Option 1 gerformed the bes® @

In our opinion, a more thorough modelling exercise considering additional options and/agidns of the nine
originally identified options may have been warranfedi  LJ- NHval@affion ¢f @@ior® SESNDA &SP 2 KA f S
work and analysesay have been undertaken, the results of such wbdvenot been providedo us.

In addition, it is not cleawhether thecostbenefit assessmertonsideredhat:
1 a2yYS 2F (KS 2LWA2ya Yleé KI@S | f2y3SNiwovingtheQ G KI y
major traffic route through town may only defer the need for an additional river crossing or hypasgo
away with it altogetherand
1 anew twolane bypass bridge, rather than a thrime bridge, could potentially be adequate for the apts
involving a rier crossing further out of town

We believethat the above aremportant consideratiosin any comparison of the options.
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2.3 The Community Issues Report (published October 2011)

Link to Document:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western sydney/windsor bridge/docutsievindsor _bridge issues report oct2
011.pdf

This Community Issues Report describes the communication and consultation activities undertaken from August 2011
to September 2011, regarding the preferred optidh provides a summary of the issues raised iftten submissions,
workshops, online forum comments and discussions duringpthied.

A total of 72 submissions were received betweargust 2011 and September 2011 on the preferred option
response to the communitypdate released in August 2011 whigéscribed the preliminary design of the preferred
option and invited community feedback

At this time, the preferred option proposed a signalised intersection at the Wilberforce Road / Freemans Reach Road
intersection(seeFigure 2.3elow), rather than a roundabout as is now proposed in the preferred opfioalso

proposed the staging of the delivery of the project as shown in the figure b8twsvpreferred option now includes

the signalisation of the Bridge StreeGeorge Street intersection as part of the delivery of the new briddgeer than

during Stage 2 of the project

Option | - stage | and stage 2 preliminary design

X
(V)
%

Existing service
road - Old Bridge 9
Street - removed N

Shared pedestrian/
cycle path

S New connection

e o B I
» N with traffic lights in
; 4 2

2. al
Bridge modified to
@ | 2 lanes northbound,
| lane southbound
T,

B AR

| STAGE | g

1 STAGE 2 y gz
{d‘_ — W

Figure 2.3:Preferred Option (Option 1) as at October 2011
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Traffic

Traffic
1.
2.

10.

11.
12.

13.
14.

15

RMSa

Issues

issues were raised in 58 submissidie Community Issues Report summarises these issues as follows:

Volume of traffic during and outside peak hours.

Potential increase in the number of heavy vehicles using the bridge (e.g. semitrailers) as a result of the
proposal.

Congestion caused lexisting infrastructure (e.g. the roundabout at the corner of George Street and Windsor
Road).

Doubts that the preferred option would alleviate current congestion issues experienced in the township. This is
mainly due to proposed lane numbers and traffimagement features both on and at either ends of the

bridge.

Concern over the roundabout located at the corner of George Street and Bridge Street as potentially causing
both traffic and safety issues, particularly during peak periods.

The steep incline heing southbound through Windsor is currently felt to be hazardous for drivers

(particularly heavy vehicles) due to delays at the roundabout at the George-Btigge Street intersection.

During peak periods traffic is banked up halfway to WilberforcegaWilberforce Road and a similar distance
towards Freemans Reach on Freemans Reach Road. This congestion was seen to only be amplified by the
erection of traffic lights.

¢ NHzO1 a WOK21Ay3aQ i &tley NBditobipass tKeN@wizfhriugh akeyhRtigezrdude.

A bridge with a wider road would encourage more traffic and lead to further congestion and traffic issues.
5NAGPGSNAR oLl aa GKS NRdzyRlIo2dzi +Fd DS2NEBS {GNBSG FyR
NHzy Yy Ay 3JE 0 D

Concern regardingaffic during construction.

Due to the traffic queues on Bridge Street it is lucky if three vehicles are able to turn left from Macquarie Street
onto Bridge Street at the traffic lights.

The traffic in Windsor seems to be worse on Tuesdays and Thursdays

Because people are so frustrated with the traffic delays at North Richmond they are taking a detour to
Wilberforce Road and crossing the Hawkesbury River via Windsor Bridge. This is why there is so much traffic in
the Windsor area as people are avoidorgssing the North Richmond Bridge.

. The increase in traffic would pollute the area with traffic fumes.

GFraGSa Ay (KAa uhdBriai ldIraffid dad tianspok &sessmént fdr theépreferred option. This

assessment will inform the prepdian of the environmental impact statement and tbencept design.

The traffic and transport assessment will:

1

f

Examine the potential impact of the preferred option on traffic and transport during both construction and
operation.
Address requirements issubgl the DirectoiGeneral of the Department of Planning and Infrastructire.

Safety Issues

Safety

was raised as an issue in 15 submissidres Community Issues Report summarises these issues as follows:

Pedestrian safety

1.

There is no pedestrian crossipgposed at the intersection of Bridge Street and George Street in current
designs.

Pedestrian safety due to the lack of crossing facilities at the roundabout location.

During peak periods pedestrians are often weaving through traffic stopped aitdreection of Bridge Street
and George Street.

No safe pedestrian access is proposed to popular areas such as the music store (corner of Bridge Street and
George Street) and Thompson Square.
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Motorist safety
Motorist safety was raised as an issue, particulidyelling southbound from Freemans Reach and Wilberforce roads.

Issues included:

1. Peak hour congestion causes southbound drivers reaching the roundabout to give way for long periods,
therefore delaying the traffic behind them. This is an issue due tstéleg incline on Bridge Street and can be
particularly dangerous for southbound heavy vehicles idling for an extended amount of time.

2. Respondents expressed support for the roundabout to be removed at the intersection of George Street and
Windsor Road as piof the proposed works and replaced with traffic lights. However, drivers can experience
limited vision due to a crest in the road and this reduces their ability to react quickly at a red light.

The implementation of a reduced speed limit or warning bigfore the crest on Windsor Road at the intersection of
George Street was suggested to counteract the above issues.

Ourgeneralcommentson theissues raised in the submissions, and ¢iéent to which the preferred option addresses
theseissuesareasfollows:

Congestion Issues / Increased Traffic

Asidentified in some of the submissionthere are existing congestion issues as a result of the limited capacity of the
intersections feeding the existing bridgkddressing these congestion issues requihesprovision of additional
capacityalong this routg(i.e. primarily at the intersectionsyvhich may in turn attract more traffic ontihis route This
WNI o | fof trafficidghiauis a possible effect of any road upgrade project.

In our opinion, tke preferred optionmayadd limited capacity to the routeasthe Windsor Streef Macquarie Street
intersectionis one ofthe current keycapacityconstrains along this route and no upgrades to this intersection are
proposed as part of the project.

We therefore expect that the extent to which traffic would divert from other routes across the river omoroute
maybe relatively limitecunder thecurrentproposal However we believe that the operation of this intersection both
now and into the futuraequires careful consideratioas part of this project.

The Bridge Street / George Street Roundabout

The proposal now includes the signalisation of Br&lge Street / George Strekttersection as part of the delivery of
the new bridgetherefore we believe that the proposal addresses the operation of this intersection in the short to
medium term.However we believe that there may be other alternativesdpgrading thisntersection without
necessarily demolishing the existing bridgkeJe are discussed in Section 3 of this report.

The Wilberforce Road / Freemans Reach Road Intersection

The preferred option involves the conversion of thimiErsection to a roundabout, which should alleviate both
capacity and safety issugdoweverwe believe that there may be other alternatives fgugradingthis intersection
without necessarily demolishing the existing bridge. These are discussed in Section 3 of this report.

2 AYREAZ2NI W. 8LJ &44aQ hLIAz2Y

2SS | 3INBS (KIFG Woe Ll aarzongidelatior Yaged Yporéthe inforfbtibnyivé haVedzNEwed
Our suggestions regarding possible bypass options, and the merits of such options, are agutiaetion 34 of this
report.

TrafficManagement during Construction Activities

We note thatRMSstates that he traffic and transport assessmemhdertaken for the EIS wilkamine the potential

impact of the preferred option on traffic and transport during both construction and operatdnilst we note that

there is a section in the Trafficand Ty @ LJ2 NIi 2 2 NJ Ay 3 t I LIS NJthis yiforin&tién foRuses ma@e/ W/ 2
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S0 on construction traffic, rather than impacts upgeaneraltraffic as a result of construction activities (i.e. road
closures, diversions, traffic managemeetgc.).

Giventhat the preferred option would involve construction activities in Windsor towa,believe thathe impact of
construction activities upon traffic within the towshould be an important consideratioAnd whilst we acknowledge
that the intention may be talevelop a detailed Construction Traffic Management Riafiuture stages of the project
in our opinion, the impact of the construction activitissouldperhaps have beea stonger consideration in the
originalOptions Assessment.
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2.4 The ProjecEnvironmental Impact Statement (EIS) (November 2012)

Linksto Documens:
http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western sydney/windsor bridge/documents/eis/volume 1/windsdgérElS
chapter 7 3 traffic_transport _nov2012.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney _region/western _sydney/windsor bridge/documents/eis/volume 4/windsdgédrtraff
ic_and_transport working paper part 1 nov2012.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney _region/western _sydney/windsor _bridge/documents/eis/volume 4/windsidgédrtraff
ic_and_transport working paper part 2 nov2012.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western _sydney/windsor _bridge/documents/eis/volume _4/wimndbsidge traff
ic_and_transport working paper part 3 nov2012.pdf

We have reviewed the relevant sections of the Project Environmental Impact Statement (EIS), which include the Traffic
and Transport Chapter (Chaptér3),and the Traffic and Transport Working Paper (WorkiagelP 4).These
documents ardargelya compilation of he information contained within the previous traffic reports (i.e. the Options
Report and theTraffic Modelling and Evaluation of OptiorBrelininary Repor), with the exception of two key
modifications (seéigure 2.4dbelow):
1 the proposal to upgrade the Wilberforce Road / Freemans Reach Road intersection to a dual circulating lane
roundabout, rather thara signalised intersection as proposedievious documents; and
1 the proposal tesignalise the Bridge Street / George Street intersection at the same time as the construction of
the new bridge (rather than at a lateiate as part of8tage Zbf the project).
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Our comments on specific sections of this documentmvided in the following sections

Road network performance; Existinglntersection operation
The EIS states that the results of intersection modelling show that:
1. the Bridge Street / George Street intersection is operating well with acceptietdgs and some spare
capacity;
2. the Bridge Street / Macquarie Street intersection is operating near desired maximum capacity
3. the Wilberforce Road / Freemans Reach Rogafrsection is performing unsatisfactorily, which is consistent
with community observations of long queue lengths and delays in peak periods.

Our understanding however is that all three of these intersections currently operate outside abtepmits dunng
peak periods, and thereforee consider thawalidation of the base models should be completed.

There are a number of possible reasons the results of the modelling may not teeabserved conditions

The EIS states th#te analysis was basesh counts of turning volumes collected at the Bridge Street / George Street
and Wilberforce Road / Freemans Reach Road intersections on Wednesday 7 December 2011, and SCATS data for the
Bridge Street / Macquarie Street intersection on the same day.

We expect however thatdue to traffic congestion during peak periods, actual traffic demand at these intersections
may be greater than the recorded and modelled traffic volumes. That is, traffic which is not able to proceed through
the intersection (i.e. latentlemand)may not havebeen accounted for in the modelling.

Alsq loop detectors which collect SCATS data (whietunderstandvas used for modelling of the Bridge Street /
Macquarie Street intersection) typically undercount in congested conditibat¢soappears that there iso SCATS
data for the northbound left turn movement at this intersecti¢one of the heaviest movementgjue to the lack of a
loop detector in this lane.

We would suggest that would be prudent to validate base traffic models agsiobserved conditions

Finally the effect ofmotoriststaking alternative routes to avoid congested movements (such as the left turn from
Macquarie Streeinstead using Court Street / Arndell Street / George Street to access Bridge) &teétfluence the

results of the traffic modellingVe believe thatdzOK Y2 @SYSy (a aK2dzZ R 0SS médedhg,a daA 3y S
however it does not appear as though this adjustment has been made.

Crash Data
It is noted thatof the 16 crashes in thecinity of the Windsor Bridge from 20@52009,11 crashesvere at theBridge
Street /Freemans Reach Road intersection

The details otach ofthe specific incidents are not provideédthe EIS. However based upon our observationsite

as well as our understanding of the operation of this intersection during peak periods, we expect that some of these
incidentsmayhave been a result of motorists turning right frdfnreemans Reach Roaccepting small gaps in

oncoming traffic, due to lengthy delays exiting ofddge StreetUpgrading this intersection (as proposed under the
current proposal) should alleviate this issue.

We notehoweverthat no crash data is providedr Bridge Stree/ Windsor Road south of George Street. We would
be interested to review crash data at thgindsor Road Court Street intersection in particular, given the limited
sightlines for the righturn movement fromCourt Streeinto Bridge Street

Pedestrian and Gy/cle networks
This section of the EIS identifies tBedge Street / George Street roundabdua | WaAIAYyAFAOLI Yy G al FS
pedestrians due to the limited protection providéem vehicular traffic as well as the fact thahe intersection $
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located at the top of a crest and therefore sight distances between pedestrians and motorists aré p@@roposal
to signalise this intersection should address this issue.

Development of Peferred Option
This section of the EIS reiterates that thaffic modelling indicates thahe following intersections areperating at or
outsideacceptable limits

1 TheWilberforce Road / Freemans Reach Road intersectiod

1 TheBridge Street / Macquarie Street intersection are.

However it then goes on to discusgtmns to upgradeonly:
1 The Wilberforce Road / Freemans Reach Road intersection; and
1 TheBridge Street / George Street intersection

In other words, it suggests that thHgridge Street / Macquarie Street intersectimnoperating outside acceptable limits,
but does not offer any solutions to address this issBiven that this intersection would feed the new bridge under the
preferred option, it is our opinion that measures to improve the capacity of this intersestionld be a key objective

of this project.

The ElIprovides anumber of options which were tested as part of thevelopment of thepreferred option, at the
following intersections:

1 Wilberforce Road / Freemans Reach Road; and

9 Bridge Street / George Stree

The preferred options identified for each of these intersectionthe ElSre shown below.

Freemans Reach Rd 1N

Wilberforce Road / Freemans Reach Road intersection Bridge Street George Street intersection
Preferred Option- Option 6 Preferred Option- Option 4

As outlined in Sectio8, we have identified a number of possible alternatives to the preferred treatments at these
intersections, which may warrant further consideration.
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Design Life AnalysisBridge Street / George Street intersection
The EIS presentke results of éDesign Life Analysis (Dluidertaken for theBridge Street / George Street
intersection The purpose of a DLA isfayecast the maximum number of yedi@ whichanintersection would be

likely to

operate withiracceptable limitsThe simmary table provided in the EIS is copied below for reference.

Table 4-5 Bridge Street / George Street - Intersection performance for each option tested

Peak Existing (roundabout) Option 1 Option 2 Option 3 Option 4
Latest year at The Worst Latest year at which level of service of whole
which level of movement intersection is C or better

service C or
better
AM 2031 Bridge Street 2030 2030 2030 2030
north
PM 2016 George Street 2021 2028 2024 2021
west

Source: Project EIS, Working Paper 4

The EIS states that the performance criteria used to deterragueptable level of servide levelof service C or better.
We have reviewed the SIDR#odels of these intersecti@prepared by RMS, and make the following commelnts.
particular, eference has been made to the results of the Option 4 (preferred option) analysis for the 2021 PM peak
period,a summary ofvhichhasbeen copied for referenceverleaf.

1.

While the model results indicate an overall intersection level of sei€sS) Ghere are several movements
for which the predicted performance is substantially worse than LOS C. For example, the southbound right
turn from Bridge Street into €rge Street is predicted to operate at LOS F.

While we agree that LOS is a useful performance criteria for comparing options, we believe that it is also very
important to consider otheperformance criteriasuch as the predicted queues for certaiovements. In
particular, we note the following:

a. The predictec95th percentilequeue for the northbound through movement on Bridge Street is
approximately 450min other words, the modelling undertaken by RMS indicates that during the
2021 PM peak periodinly 5 years after the anticipated completion of the project, the northbound
queue on Bridg&treetfrom the George Street intersection Is predicted to extasdfar back athe
Macquarie Street intersection, over the Fitzroy Bridge, to approximately I&firth of theFitzroy
Bridge during the design peak houand

b. The predictecBSth percentilequeue for the southbound through movement on Bridge Street is
approximately 300m. In other words, the modelling undertaken by RMS indicates that during the
2021 MM peak period, only 5 years after the anticipated completion of the project, the southbound
queue on Bridge Street from the George Street intersection Is predicted to eatefat back athe
proposed new bridge, alnsb to the Macquarie Park acceskyring the design peak hour

In our opinion this does not represent an acceptable level of operation for the 5 year design horizon. In our
experience it is standard practice for developmentbéorequired todemonstrate acceptable road network
performance fo the 10 year posbpening scenarigand road planning is often undertaken with the 20 year
design horizon in mindsiven the impact and significance of this particular project, we would recommend
that consideration needs to be given to achieving acceptable intersection opefatian least the 10 year
design horizon. If this is not possible due to the current comstsaupon intersection upgradesje believe

that thislends support to the suggestion that alternatiaad/or future options involving a river crossing

further out of town may warrant further consideration.
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Results from RMS SIDRA ModeBridge Street /George Street Intersection
2021 PM Peak Option 4 (Preferred Option)
Model File BridgeSt_GeorgeSt_Scenarios_ DLA_NR.sip

MOVEMENT SUMMARY Site: Bridge Street / George

Street PM signals_withRT -
Option4

Bridge Street / George Street PM signals

Right Turn onto Bridge Street South

DLA - OPTION 4

Signals - Fixed Time Cycle Time = 150 seconds (Practical Cycle Time)

Design Life Analysis (Final Year): Results for 10 years

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn | Average Level oj 95% Back of Queue Prop. Effective Average
\ Flow \ Delay Service Vehicles | Distance Queued Stop Rate  Speed
[ veh/h % vid | sec I veh m | " perveh km/h
South East: Bridge St S
21 L 17 6.7 0.035 20.7 LOS B 0.3 2.6 0.30 0.67 37.2
22 T 777 5.6 0.958 42.1 LOS C 62.0 454.9 0.98 1.04 26.6
Approach 794 5.6 0.958 41.6 LOS C 62.0 454.9 0.97 1.03 26.8
North East: George St E
24 L 29 3.8 0.959 58.8 LOSE 40.2 301.4 0.95 1.04 21.5
25 T 36 0.0 0.959 51.5 LOS D 40.2 301.4 0.95 1.00 20.9
26 R 398 9.5 0.959 59.0 LOS E 40.2 301.4 0.95 1.04 21.5
Approach 463 8.4 0.959 58.4 LOS E 40.2 301.4 0.95 1.03 21.5
North West: Bridge St N
27 L 7 0.0 0.469 23.9 LOS B 11.8 87.1 0.46 1.03 36.5
28 T 370 7.0 0.469 16.4 LOS B 11.8 87.1 0.46 0.41 40.0
29 R 180 1.2 0.892 82.8 LOS F 13.7 97.2 1.00 1.08 17.5
Approach 557 5.0 0.892 37.9 LOS C 13.7 97.2 0.64 0.63 28.6
South West: George St W
30 L 293 4.6 0.365 17.3 LOS B 7.0 50.4 0.30 0.71 24.2
31 T 13 0.0 0.365 10.0 LOS A 7.0 50.4 0.30 0.26 26.1
32 R 38 0.0 0.365 17.2 LOS B 7.0 50.4 0.30 0.73 24.1
Approach 345 3.9 0.365 17.0 LOS B 7.0 50.4 0.30 0.70 24.2
All Vehicles 2158 5.8 0.959 40.3 LOS C 62.0 454.9 0.77 0.87 25.6

In addition, we note that a differemnethod appears to have been used in the design life analysis (DLA) for the existing
intersection configuration, than thaisedfor the four optionswhich were assessed by RM8e haveadjusted the

modelling toapply the same DLA method to thexisting inersection configuratioms that applied in the option

testing, and the resultfor the critical PM peak periomhdicate that the intersection is predicted to reach LOS C in

2018 not 2016 as reported in the EIS.

In other wordsbased upon the modelling ulertaken by RM&nd the DLA methoddopted by RMXhe proposed
upgrade to the Bridge Street / George Street intersection is predicted to provide only an additional three (3) years of
Ay i SNAE S ovérfadyabovefthat Bf3h@ existing intersection Gigoration.

Whilst we acknowledge that the signalisation of this intersection would enable pedestrian crossing provisions to be
substantiallyimproved, we suggest that alternative treatmemsovidingadditional traffic capacity should be

considered Again, ifthis is not possible due to the current constraints upon intersection upgrades, we believe that this
lends support to the suggestion that alternative and/or future options involving a river crossing further out of town
may warrant further considation.
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2.5 The Submissions RepopublishedApril 2013)

Linksto Document:

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western_sydney/windsor_bridge/documents/submissions_reporgaindridg
e_submissionspir_toch2.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western_sydney/windsor_bridge/documents/submissions_reporgaindridg
e_submissionspir_ch3.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western sydney/windsor bridge/docotsésubmissions report/windsor_bridg
e_submissionspir_ch4.pdf

http://ww w.rta.nsw.gov.au/roadprojects/projects/sydney region/western sydney/windsor bridge/documents/submissions _report/windsor_bridg
e_submissionspir_ch5toappendixa.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western _sydney/windsor _bridge/documents/submissions_reporgaiiniridg
e_submissionspir_appendixb.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western sa/windsor bridge/documents/submissions_report/windsor_bridg
e_submissionspir_appendixb_attl 1.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western _sydney/windsor _bridge/documents/submissions_reporgaiiniridg
e_submissionspir_appendixb_attl 2.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western sydney/windsor bridge/documents/submissions_repodgor bridg
e_submissionspir_appendixb_attl 3.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney region/western_sydney/windsor_bridge/documents/submissions_report/windsor_bridg
e_submissionspir_appendixb_attl 4.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western _sydney/windsor bridge/documents/submissions_reporgainbridg
e_submissionspir_appendixc.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western sydney/windsaidge/documents/submissions_report/windsor bridg
e_submissionspir_appendixd.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western_sydney/windsor _bridge/documents/submissions_reporgainbridg
e_submissionspir_appendixe.pdf

http://www.rta.nsw.gov.au/roadprojects/projects/sydney_region/western_sydney/windsor _bridge/documents/submissions_reporgainiridg
e_submissionspir_appendixd.pdf

The Submissions Repavas pre@red by RMS to respond to issuassed in submissions and during consultation for
the EIS.Atotal of 101 submissionaere receivedn response to the exhibition of the EIS¢ludingsix government
agency submissions and 95 submissions fronctdmamunity.

The main traffierelated issued raised in the community submissiaressummarised in th8ubmissions Repoas
follows:
I Objection to the project on the grounds that it does pidvide a longerm solution for traffic issues and will
allow increasing volumes of through traffic and heavy vehicles to impact the heritage precinct of Windsor.
9 Objection to the project on the grounds that there is not sufficient justification forpitdceed due to a
perceived lack of benefits and significant adverse impacts.
I Objection to the project and support for an alternative route to avoid impacts on Thompson Square and
remove through traffic and heavy vehicles from Windsor town centre.

Our comnents on traffiecrelated information provided in the Submissions Report are provided following.
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2.5.1 Chapter 2. Response to Issues

Alternatives to the Project (Section 2.4)
In this setion of the Submissions Report, Rpt8videshigh-level reasons for not furthezonsidering aaumber of
alternatives to the preferred optiowhich weresuggested in submissions. Such options include:
1 hiKSNJ WoeallaaQ 2LJiA2ya KntRding thaRiSkbbdysLined@Hn ONRP daAy 3 2
1 Refubishment of the existing bridge
1 Upgrading intersections only
1 Construction of a tunnel

We agree that the construction of a tunnel is unlikely tosb@able optiorfor a number of reasons, however it does
not appear as though further consideration has begven to the other alternatives (with the exception of the
Rickabys Line Optipnrvhich in our opinion may offer a feasible alternative to the preferred option.

TheRickabys Line Optidmas beerassessed by RMS in further detaitesponse to the submissionsuGcomments on
this assessment are outlined @ur comments on Chapter 4 of the Submissions Report.

wa{ R2Sa adGli&S K2¢SOSNJ GKIG Wy FEGSNYIFIGABS NRdziS | NRd
growthintt FFAO ydzYoSNAE FyR f20Ft O02y3aS&aiA2ydQ Ly 2dzNJ 2LIAYA
LINE2SOG®d ¢KS AYGiSNBRSOGAZ2YA 6KAOK ¢g2dz R FSSR GKS O0NAR3IS
optionsfor these intersectiongre limited due to surroundingroperties ofheritagesignificant Rather than

constructing a thredane (ultimate) bridge which has more traffic capacity than the roads and intersections feeding it,

we would suggest considering alternative bridge croskingtions which may provide adequate traffic capacity for a

longer period of time (e.g. a bypass option). This is discussed further in Sgetion

Through Traffic and Heavy Vehicles (Section 2.8.1

This section of the Submissions Report explains ho8 Bdes not expect that the project would increase through
traffic or heavy vehicles volumes through Windsor. It specifically discusses the movements between Windsor and
Singleton, which is approximately 180km to the north of Windsor via Putty Road.

We agree that the delivery of a new river crossing at Windsor would be very unlikely to attract regional (through)
traffic from alternative northsouth routes such ahe Pacific Motorway. Howeveiven current congestion issues at
Richmond during peak pexds,we expect thathere maybe a diversion of traffic from the Richmond River Crossing of
the Hawkesbury River to the Windsor Bridgessing, if theapacity ofthe Windsorroute is increased through
intersectionand/or bridgeupgradesas part of the poject. That is, fithe delivery of the project reduces congestion
through Windsor such that there is a travel time saving of a few minutes for traffic on this route, traffic which currently
uses Richmond Bridge may divert onto the Windsor Bridge routayead the congestion which currently occurs at
Richmond during peak periods.

We note however that RMS is also planning to upgrade the Richmond Bridge and its approach roads to alleviate
congestion. Such an upgrade may reduce the relative attractivendhg dYindsor Bridge route, in which case we
would expect the increase in traffic volumes through Windsor as a result of the prejedt be marginal.

Growth in Traffic Volumes (Section 2.8.2
RMSstates in his section in thé&Submissions Repottatd i KS LINP L2 AaSR AYGSNESOGAZ2Y AYL
lane bridge configuration would provide acceptable traffic performance immediately and into the future.

We note however that the modelling of the Bridge Street / George Street intersection arifidge Street
Macquarie Street intersectionndertaken by RMS indicates that
1 TheBridge Street / George Street intersectisnexpected to be operating very close to acceptable limits of
operation at the assumed year of opening of the project (20d@}) limited spare capacity; and
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1 The Bridge Street / Macquarie Street intersection is expected to be operating outside of acceptable limits of
operation at the assumed year of opening of the project (2016).

Right turn from Bridge Street north into Geordgtreet West (Section 2.8.3)
This section of theeport responds to the submissions which raised concerns with the possible future banning of the
southbound right turn movement from Bridge Street into George Street.

LG &l arighdturd riddveimendfor southbound traffic on Bridge Street north to George Streest would
initially be permitted, with a shared turning lane providéd.

Whilst theVISSIM modellinopdicates a shared southbound through / right turn lang, note that theSIDRA
modellingprovided indicates tht the preferred intersection arrangement (Option 4, shown bela) providea
dedicated southbound right turn lane, rather tharshared turning lane as described in the Submissions Rejdést.
would suggest requesting clarificatidom RMS on this issue.

1~
o cfn

s %
;

\

&
N\

Bridge Street George Street intersection
Preferred Option- Option 4

Perfarmance of the Macquarie Streettersection (Section 2.8.5)

This section of th&ubmissionséport addresses respondesfconcerns regarding the performance of tMacquarie

Street Intersection. We agree that the EIS does not adequately address this intersection, and further consideration
aK2dzf R 0SS 3IAGSY G2 AdGa 7FdzidzNBE 2 LIS Nhebrddgey IAGSYy GKFG Ad

As previously discussed, we note that the summary of the results of the analysis for this intersection (provided in
Chapter 4 of the submissions report) indicate that this intersection is predicted to operate outside of acceptable limits
of operation at the assumed year of opening of the project. This is discussed further in our response to Chapter 4,
below.
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Performance of the Freemans Reach Road/ Wilberforce Rimaersection (Section 2.8.6)

One concern raised by a respondealates tothe short lanedownstream othe proposed roundabout, on the

approach to the bridge. The conversion of the bridge to two southbound lanes would avoid the short downstream lane
(i.e. the merge from two lanes to one lane), however given that the roundabaitdzt R WY SGSNR GKA & GN
question whether this would be required from a capacity perspective.

Notwithstanding the above, we have considered alternatives to the preferred arrangement for this intersection, which
are discussed in Secti@0.

Desdgn speed of the project (Section 2.8.1D

This section ofhe Submissions Report suggests that a 50km/hr design speed has been adopted to enable the height of
the bridge to be lowered, however we understand however that the current proposal is for ghddwel bridgeWe

would suggest requesting clarification from RMS on this issue.

2.5.2 Chapterd: Rickabys Line Option

This section of the Submissions Report providether information on the Rickabys Line Opti(meferred to as the

W £ 0 SNY I (invaBy&s@efubbishiné dndt&ining the existing bridge for light traffic and building an alternative
river crossingoute to the west of Windsollt states that eerall, the alternative and the project are predicted to
provide similar levels cfervice fo major turning movements at all intersectigngith a few exceptions.

The results of the modelling for the proposal however indicate poor levels of service for the Bridge Street / Macquarie
Street intersection (see belowurther, it appears as though this analysis assumes the southbound right turn
movement into George Street is not banned. Banning this movement would put further pressure Bridge Street /
Macquarie Street intersectigrhowever there do not appear toebany solutions offered to address the capacity issues

at this intersection under theroposal

Table 4-1  Traffic performance (Level of Service) of the project and the Rickabys Line option for key turning movements
2016 AM 2026 AM 2016 PM 2026 PM
Project Alternative Project Alternative | Project Alternative Project Alternative
Macquarie Street/Bridge Street intersection o~
Bridge Street N Bridge Street S A B A B A A / ~\ A
Bridge Street N Macquarie Street B D B D C D [0} D
Macquarie Street Bridge Street N A A A A B B F D
Macquarie Street Bridge Street S c c D (o C o} F E
Bridge Street S Macquarie Street A A A A A A F A
Bridge Street S Bridge Street N B B C C B B \F/ c
George Street/ Bridge Street intersection el
Bridge Street N George Street E A A B D A A AE! A
Bridge Street N Bridge Street S B B c D B A / 8\ A
Bridge Street N George Street W B A C D D A L ) A
Bridge Street S George Strest W A A A A B A N/ A
Bridge Street S Bridge Street N A A A A B A B A
Bridge Street S George Street E - A - A A - A
Northern intersection
Freemans Reach Road Wilberforce Road W/ A c B [of A D A E
Bridge Street
Wilberforce Road W Freemans Reach Road A A A A B A A
Wilberforce Road Rickabys Line - A - A B - B
Wilberforce Road Bridge Street A A A A A A A
Bridge Street Freemans Reach Road A - A A B -
Bridge Street Wilberforce Road A C A D A B B B
Rickabys Line Wilberforce Road - A - B - c - F

In our opinion,it would be prudent tgprovide further consideration to the operation of tieridge Street / George
Street intersection and the Bridd&treet / Macquarie Street intersectioio ensure that the benefits of a new bridge
under the preferred option, are able to be realised.
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2.6 Additional InformatiorReceived May 2013

The following sections outline our comments on, and the results of ourlbigh review of the additional inforation
provided by the applicant, which we received on 16 May 2013.

2.6.1 Item1: Background Traffic Count Data
TheBackground Traffic Count Dagteovided by RMS is included AppendixC. A high leveteview of the traffic count
data has been undertaken, and initial comments are as follows:

2009 Traffic Surveys
Intersection Counts at the following intersections have been provided:
1. Hawkesbury Valley Way / Moses Street

Hawkesbury Valley Way / Geor§&eet
Hawkesbury Valley Way / Macquarie Street
George Street / Baker Street
George Street / Bridge Street
Windsor Road / Macquarie Street
Freemans Reach Road / Wilberforce Road
Johnson Street / The Terrace
Kable Street / The Terrace

. New Street / Th&errace

. George Street / Suffolk Street / New Street

. Fitzgerald Street / The Terrace

. Kable Street / Carpark Access

. Hawkesbury Valley Way / Macquarie Street

. Windsor Road / Macquarie Street / Court Street

. Macquarie Street / Kable Street

. Day Street / Medicaléhtre Access

. Macquarie Street / Day Street

. Macquarie Street / Suffolk Street

. Macquarie Street / Fitzgerald Street

. George Street / Fitzgerald Street

© 0N OhA~®DN

NN R R R R R R R R R
B O ©wW~NO®UMWNERO

We note however thathiere appear to be multiple traffic counts for some intersections with different tegul
volumes An example of this is thdawkesbury Valley Way / Macquarie Streggersection, for which the summary
volume figures for the morning period are copiedereaf.

Whilst these two figureappear to provide the results of traffic counts unddata at the same intersectioon the
same daywe note that the total intersection volumes presented in each of these figures is quite different (i.e.
2769vph in Count 1, an@D40vph in Count 2, for the time period from 8:00gr@:00am). Note the orientatio of the
intersection in each of these figures is different.

We would suggest requesting that RMS review the historic background traffic data used in the development of models,
to ensure that:
1 where multiple traffic counts for the one intersection exidiese counts are consistent or any discrepancies
areable to beexplained
9 traffic counts at adjacent intersections are compared, to check that upstream and downstream traffic
volumesare consistentor that anysignificantdifferences are explainable (e.g. result from intermediate
accesses tmajordevelopments);
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1 significant traffic diversionr $at-runningwhich isoccurringto avoid congested intersections or movements
isidentified.

Count 1
Hawkesbury Valley WayMacquarie Street intersection
From RMS File: 091623Intersection Report2.xls

18/6/2009 - Macquarie St/ Hawkesbury Valley Way, Windsor Summary: tpm
Hawkesbury Valley Way / Macquarie St
Thursday 2604 Total Light Vehicles
1656  Total Heavy Vehicles
491 Total Pedestrians Quality Surveys

— 16] 423 R —

2 424 |36
3 422 |21

JINS
=
/‘!

|

[} 68
13 15
13 219 9
30 453 8
L
Macquarie St 134 241 0
4 5 6
5 Light Vehicles
— 4] 0 —_— II' Heawy Vehicles

Hawkesbury Valley Way

N/

All Vehicles Total Vehicles

1 2 3 4 5 6 7 8 9 10 11 12 15 MIN HOUR
07:15 20 65 107 24 75 0 14 16 18 20 22 24 405
07:30 17 84 156 36 100 0 1 83 38 28 101 17 661
07:45 8 62 105 34 68 0 1 107 58 23 75 23 564
08:00 9 89 100 30 66 < 0 1< 114 47 30 107 24 617
08:15 9 96 114 < 44 54 0 0 112 50 29 118 37 663
08:30 17 127 109 36 56 0 3 119 57 41 103 35 703
08:45 15 111 118 34 65 0 0 117 59 41 112 < 32 704
09:00 20 126 102 33 79 0 2 135 < 66 24 79 33 699
09:15 15 97 < 82 38 70 0 2 103 64 42 < 76 40 629
09:30 21 110 55 38 71 0 2 104 67 30 64 35 597
09:45 24 < 77 81 40 67 0 4 101 65 < 33 58 48 < 598
10:00 18 54 72 4 < 80 0 0 85 52 36 84 25 547
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En A\

Count 2

Hawkesbury Valley Way / Macquarie Street intersection

From RMS File: 091623Intersection Report4.xls

18/6/2009 - Macquarie St/ Hawkesbury Valley Way, Windsor

8:00 <<< HOUR ENDING

Thursday

Macquarie St

4 116 |12
339 |10

—

o

Summary:

Hawkesbury Valley Way / Macquarie St

2483 Total Light Vehicles
167  Total Heavy Vehicles
3 Total Pedestrians

T

tpz

Quality Surveys

m

35|

445

79

|

2
15

|

[z
5 383 176
7 8 9
79 Light Vehicles
+— 14 II' Heavy Vehicles
All Vehicles Total Vehicles
1 2 3 4 5 6 7 8 9 10 1 12 15 MIN HOUR
07:15 21 53 119 22 92 0 1 66 37 19 121 34 585
07:30 16 72 131 30 84 0 1 122 58 15 94 29 652
07:45 7 79 123 35 88 0 1 86 42 24 191 28 664
08:00 16 94 121 4 85 0 2 138 53 27 114 48 739
08:15 19 117 121 =< 54 60 0 2 110 50 46 116 38 733
08:30 23 130 110 36 89 0 2 17 69 36 126 39 777
08:45 21 97 116 50 97 0 2 139 < 63 4 104 39 769
09:00 29 131 < 114 49 < 92 0 5 109 58 34 < 100 40 761
09:15 26 94 72 44 74 < 0 4 104 69 < 28 7 35 621
09:30 24 109 57 43 75 0 3 < 98 66 40 70 49 634
09:45 26 < 82 67 43 60 0 0 85 61 45 80 44 < 593
10:00 18 59 64 36 66 0 1 76 63 < 28 70 37 518

2011 SCATS Data

SCATS Data (traffic count data collected by the loop detectors in the pavement) is providedMiactiearie Street /
Bridge Streeintersectiononly. We make the following comments in relation to this data:
9 the data appears to be from Wednesday 6 Decenfi#l 1;
1 the PM peakis shownto be 3:30¢ 4:30pm, however the PM peak in the 2009 manual count was identified to

be 4:15¢ 5:15pm;

1 there is o northboundleft turn volumeprovidedin the SCAT8ata fpresumably given that there i loop
detector for this movemenasit is acontinuous lane)
1 In our experiencelpop detectors generally undercount in congested conditions, when traffic is queuing on

the detectors.

We have undertaken a comparison of the 2011 SCATS traffic count data against the 2009 manual traffic count at the
Macquarie Street / Bridge Stregttersection, and the results are outlined Trable 2.6.1delow.
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Table 2.6.&: Total Intersection Volumes Macquarie Street / Bridge Street

Time Period 2009 Manual Count 2011 SCATS Cou
AM Peak

1,663 1,581
8:00amc¢ 9:00am
PM Peak

1,958 1,647

4:15pm¢ 5:15pm

*Note: These volumes exclude the volume for the northbound left turn movement, as this volumoiepsovided in the SCATS data

As indicated in the table abovihe 2011 SCATS traffic count datdicatesvolumes which are quite a bit lower than
the 2009 manual count®r the PM peak hourWe suspect that this may be due to the congested conditidnisea
intersection.It may betherefore beworthwhile to undertakea new manual trafficount at this intersectionif these
volumes are to be used as the basis for traffic modelling for the project.

2011 Traffic Surveys

These traffic countare for the following intersections:
1 Freemans Reach Road / Wilberforce Road
1 George Street / Bridge Street

We note that these counts were undertaken on 12 July 2011, which we understand was during the NSW school

holidays (4 July 201416 July 2011)Generlly school holiday periods should be avoided when doing traffic counts, as
GKS GNIXYFFAO O2yRAGAZ2Y A | NB 3ISy S Nméaytbetheyeddibe NGBHWINB Sy G I (1 A ¢
undertakenew manual traffic courstat theseintersectiors, if these volumesre to beused as the basis for traffic

modelling for the project.

RMS Count Station Data

This appears to be permanent RMS count data recorded on Windsor Road, in the vicinity of Macquariér&tneet
2006 to 2011 The data (summarised the table below)mdicatesa substantialreductionin traffic on Windsor Roath
2008,presumably due to delivery of thé/indsor Flood Evacuation Routeis not clear however hat causedhe
spike in 201RAverage AnnudlVeekday Traffizyolume(AAWT) on Windsor Roadnd we would suggeseeking
further informationfrom RMS on this.

Table2.6.1b:  Summaryof RMS Count StatioData
Windsor Road neaMacquarie Street
Average Annual Weekda

vear Traffic Volume (AAWT
2006 34,144
2007 33,924
2008 19,489
2009 19,718
2010 27,658
2011 20,741
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2.6.2 Item 2. Results of OrigmDestination Surveys
RMS provided a substantial amount of datdlected during the origig destinationsurveys This data, which is
included asAppendix D is fromsurveysundertaken onThursday 18 June 2009, during the following periods:
1 7:00amg 9:00am; and
T 3:00pmg 5:00pm.

The surveynvolvedobservatios of vehicle number plates at @xternal andhree internal survey sitesas detailed

below:

ExternalStations

1 Wilberforce Road north of Freemas Reach Road

2 Freemans Reach Road west of Wilberforce Road

3 Windsor Road north of Pitt Town Rd

4 Hawkesbury Valley Wayeast of Day Street

5 MacquarieStreet south of Hawkesbury Valley Way
6 Richmond Rod west of Moses Street

Internal Stations

10 The Terrace south of New Street
11 George Street south of Suffolk Street
12 Macquarie Street south of Suffolk Street

We haveconsidered thelata providedhoweverwe have been unable to replicate the resudtemmaryas outlined in
the Traffic Modelling and \E&luation of @tions- Preliminary Repoifextract provided beloyw We would suggest
requesting that RMS providgarification onhow these results werealculaed from the data preided.

Table 2.1: Ongin-destinaton survey results

Trnp Type AM Peak PM Peak
Through 4% 5%
Armang from outside the
study area 7% | 9%
Departing from inside the
study area 2% 20%
Within the study area B% FF]

SourceTraffic modelling and evaluation of optionpreliminary reportg August 2011
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2.6.3 Item 3: Outputs from Sydney Strategic Transport Model (SSTM)
The aitputs fromthe Sydney Strategic Transport Model (SSPMYyided by RMS are included Appendix Eand are
summarised inrable 2.6.3elow.

Table 2.6.3 Summary of Traffic Volumesn BridgeFrom SSTM AM Peak (7ang 9am)

Year Northbound Southbound Total
2007 793 1720 2513
2016 1013 2203 3216
2026 1268 2555 3823
2031 1516 2695 4211

We make the followingammentson the traffic volumes
1 The2012 Bridge Count indicates 761 northbound &2@8 southboundn the AMtwo-hour peak, i.e. the
recently recorded volume sonsistent withthe forecast 2016 volume.
I The EIS suggests growth was applied to achieve 2021 and 2026 volumes (17.3% and 25.3% growth on 2011
volumes), however no 2011 volume pldtave beerprovided.
1 No PM peak traffic volumes from the SSTM appear to have been ptbvide

We would suggest requesting clarification from RMS on the above matters.

2.6.4 Item 4: Information Regarding Possible Future Development in Region

Theinformation provided by RM$ response to our enquiry regarding the possible / assumed future development in
the region is included a&ppendixF, and summarised below:

Jacaranda Ponds Residential Development, Glossodia
The Jacaranda Ponds development involves construction of up to 580 additional dwellings at Glossodia. However, it
could be some time before this development is fully occupied, conceivably around 10 years

OurComments:

1 580 dwellings generate approximatéd250trips per dayor 1050trips in the peak hour period.

1 We note that thevolumes from SSTM shaamincrease involumeson Freemans Reach Road of only
approximately 500 tripg the peak 2 hour AM perioddm 2007 to 2026. Thisnpliesareasonable
proportion of traffic from theJacaranda Ponds Residential Developnmaybe expected tdravel to North
Richmond rather than Windsdor local services/attractiongassuminghe SSTM model includ¢he
Jacaranda Ponds Residential Development

Tinda Ceek Sand Quarry.

This quarry is located approximately 70 kilometres north of Windsor adjacent to Putty Road. The quarry operators are
seeking an increase in the size of the quarry as well as an increase in the annual sand extraction rate from 125,000 to
400,000 tonnes per year, which would result in an additional 52 truck movements (26 southbound and 26 northbound)
a day when the quarry is operating at full capacity (in approximately 2 years).

Our Comments:
1 Under the proposalhis developmenivould increase heavy vehicle traffic volumes through Windsor Town,
although notsubstantially (based upon the information provided by RMS).
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RMS advises thapart from the Jacaranda Ponds and Tinda Creek Sand Quarry developments, there are no other
known substatial residential subdivisions or traffic generating developments that would generate substantial traffic
acrossWindsor Bridge lt is therefore inferred that the traffic growth which is anticipated is likely to be primarily a
result of increased througtraffic and/or regional traffic movementsn other words, over time, the proportion of
through or regional trafficof the total volume of traffic using the bridge, is expected to increase.

2.6.5 Item5: Windsor Town Centre Traffic Study

Thisreport, which wagprepared by @ristopher Hallam &ssociate®n behalf of Hawkesbury City Counislincluded
for reference af\ppendixG. We have read through this document atite key pointsof relevance to the projecare
summarised following:

Existing IntersectiorDperation

1 TheMacquarieStreet /Bridge Streeintersection was modelled to have a reasonable level of service (LOS B)
in the critical peaks periods, however it was noted that some of the model results do not accurately reflect
observations made osite (eg. the modelled queue for the leftirn movement fromMacquarie Streeto
Bridge Street was shorter than that observed).

1 Thereist y WI OOA R &tyhé MdciNi®rie $tréeY /Bridge Street intersectiwith vehicles making a
right turn from Bridge Street Nortkollidingwith northbound through vehicles from Bridge Street South.
was noted in this report thatitese conflicts can occur in the filtered right turn.

I The report recommends reviewing the traffignal timing at Macquarie Street/Bridge Street junction with a
view to increasing Green time to Macquarie Street traffic, in particular the left turn into Bridge Sheet
understanding however is that this issue may be more a function of traffic ggeaack from the George
Street roundabout, in which case increasing the green time for this movement would offer little benefit.

1 ¢KS DS2NHS {dG0NBSG k . NAR3IS {(iNBSi AyiSNmGOIOB2Y oI &
for the AM andPM peak periods/NVe note that his is somewhat inconsistent with the RMS modelling which
indicates a LOS C for somevaments during the PM peak, as well as our understanding obliserved
operation of the intersection during this period.

1 The Court Strete Bridge Street intersection modelling indicates significant levels of delay for the right turn
movement from Court Street int8ridge StreetThe level of ervicefor this movement{LOS Findicatesan
Wnsatisfactory situatiofwith the movement@8ver-capacityCln our opinion, these delays, combined with the
restricted sightlines for this movement, may result in safety issues for this movefteateport concludes
this intersection should be a consideration of Mé&ndsor Bridge replacement praje

9 Several prioritycontrolled intersections along Macquarie Street (includkitggerald Streesind Suffolk Street)
are experiencing significant delays for the exit movements from the minor roads in particular. We expect that
the options for the projectvhich involve a river crossing to the west of Windsor town (e.g. the Rickabys Line
option) would increase traffic volumes dhacquarie Streetpossibly exacerbating this issue. It may therefore
be necessary to signalise some of grerity-controlledintersections along Macquarie Streetnd/or restrict
movements at some of these intersectioMotwithstanding this, ar view however is thaMacquarie Street
is better suited to carrying higher traffic volumes than tBedge Street route (under the prafred option).

I This report suggests that several of the intersections aldagkesbury Valley ¥y are operating at or
outside acceptable limits of operati. The critical intersections include the George Street signals, the
Macquarie Street signals, andettMoses Street/Cox Street priority controlled intersection. Again, we expect
that the options for the project which involve a river crossing to the west of Windsor town (e.g. the Rickabys
Line option) would increase traffic volumes at these intersectipnssibly exacerbating these issues. It may
therefore be necessary to undertake upgrade works to increase capacity at these intersattéonsption
involving a river crossing to the west of Windsor town is pursd&dwithstanding this, ouview howeveris
that Hawkesbury Valley Way is better suited to carrying higher traffic volumes than the Bridge Street route
(under the preferred option).
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Accident History Bridge Street

1 There have been a number of accidents at the Bridge Street / Macquarie Street intersection. The report
suggests thathe maintype ofaccident at this junction involved vehicles making a right turn from Bridge
Street (North) into Macquarie Street, collidinvith northbound vehicles from Bridge Street (South). There
were eight accidents of this typ&he report suggests that changing the signal phatsingn theright turn as
a protected movement only (i.e. not a filter movement) wouddiuce the possibilt of this conflict however
recommends that this amendment not be made to the resulting reduction in intersection capafgdtyote
howeverthat the VISSIM modelling provided appears to hesraoved the filter right turn movement

1 The report states thatttere were only four minor accidents at the Court Street junction, with two involving
vehicles apparently making right turns into the Jolly Frog Hotel parking logaithstanding this, we
recommend that this intersection be investigated in light of théeesive delays for right turn movements
from Court Street, and to check that appropriate sight distances are achieved for all movements. Depending
upon the option which is pursued for the bridge and the permitted movements at the Bridge Street / George
Street intersection, it may be possible to ban the rightn out from Court Street to alleviate safety concerns
for this movement.

Traffic Route Choice
1 The report suggests thataffic demandthrough Windsoiis increased because peak period delays
approaching and through North Richmond are causing drivers with destinations at Kurrajong and beyo
divert via Freemans Reach (i.e. use the Windsor Bridge rather than the Richmond Bridge).

Pedestrian Facilities
1 The report references the Hawkesbury Mobility Plan 2010, which suggests that the redesign of intersection of
the Bridge Street / George Street (e.g. signiaés)nvestigatedo better cater forpedestrian movementThe
preferred option proposes theignalisation of this intersection therefore addresses this issue.

2.6.6 Item 6: Workind-iles to Calculate Forecast Traffic Volumes

We have taken a high level look at the data provided by RMS. Whilst we have not been able to follow all of the
processes and atialculations given the quantity of the data and the complexity of the spreadsheets, we make the
following comments on this information (included for referenceAgpendixH):

Sidra Analysis
1 ¢KS F2ft2pgAy3a y2i0Sa INE AyOydzRERAAY AKSNBSWREKXKBISYl Y
0 Bridge Street / Macquarie Street signals
A SIDRA input hasn't been checked, may need to change e.g. proportion of cars using middle
and right lanes to go north from Bridge St S
A Assumption about left turns may be incorrect
0 BridgeStreet / George Street roundabout
A Queue lengths are much shorter than indicated by community and survey observations
o Wilberforce Road (Bridge Street) / Freemans Reach Road give way
A May not account for queueing over Windsor Bridge due to Bridge St / G8bigiersection
It is not cleawhether the above issues with the modelling were subsequaettplved and/or addresseénd
we would suggest requesting clarification from RMS on these issues.
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Capacity Calculations

¢KS W. NAR3IS IyR LYUGUSNERSOlA2Yy !ylIfearaQ aLINBFRaKSSi AyC

crosssections for a new bridge. Using the method adopted by RMS, calculated capacities are a function of:
o Traffic lane widtls;
0 lateralclearances
0 The proportion of heavy vehicles; and
0 The grade of the roadway.

A summary of the results of the results of the RMS calculations is provided in the table below.

Table 2.6.6: Summary of Bridge Capacity Calculations in RMS working files
Calcuated Capacity

New?2 lane bridge 1425 vehicleper lane per hour
New3 lane bridge 1425 vehicles per lane per hour
New 4lane bridge 1050vehicles per lane per hotir
Current 2 lane bridge 900vehicles per lane per hour

* not calculated in spreadsheet but has been calculated using the same method (fw = 0.7)

These capacity calculations all assumed a heavy vehicle percentage of 20%, however we note that the EIS reports (in
Section 7.3) that the heavy vehicle percentage amith of the bridge is 7%. Applying this percentage provides the
following capacity estimates:

1 New 2 lane bridge 1600 vehicles per lane per hour
1 New 3 lane bridge 1600 vehicles per lane per hour
T New 4 lane bridge 1180 vehicles per lane per hour
9 Current2 lane bridge 1000 vehicles per lane per hour

We have crosshecked the calculated capacity for the existing bridge against the recorded flows. The bridge counts
provided by RMS, which were undertaken in 2012, indicated the following throughput onitigebr

I 1378 vehicles per hour (northboundyecorded Monday 12 March (5:00pg6:00pm)

I 1165 vehicles per hour (southboungyecorded Monday 12 March (8:00ag:00am)

It appears as though the results of the capacity calculations underestimated the capacity of the existingpyrigge
almost 40%and similarly, may have underestimated the capacity of the proposed new bridge under the various
configurations.

Growth Rates
1 The traffic growth rates in th&raffic profile calculationspreadsheet (approximately 1.3¢4.6% per annum
compound) are lower than those implied in the SSTM model outputs provided (included for reference as
AppendixE), which indicate a growth ratef@pproximately 3%er annum compoundrom 2007 to 2016We
would suggest requesting clarification from RMS on this issue.
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2.6.7 Item 7. SIDRA Model Files and Outputs
Ahigh levelreview of the SIDRA model files has been completed ourcomments are as follows:

Wilberforce Road / Freemans Reach Road Intersection

The configuration of the proposed roundabout at Wilberforce Road / Freemans Reach Road in the SIDRA model (the
results of which are included in the EIS) does not appear tohsistent with that shown in the concept desjgn

terms of the approach lane designati¢see figures below)Ve have adjusted the models to reflect the EIS layout, and
the results (intersection degree of saturation) are summarised below.

Freemans Reach Rd

4 T
o \

O] \

= \

B |
5

sed auenboely
Wilberforce Rd

Bridge St

SIORA Model Intersection Configuratio(EIS) Concept Design

ModelledDOS2021AM Peak):65.3% Modelled DO%2021AM Peak):80.0%
ModelledDOS2021PM Peak):46.5% Modelled DOS (202RM Peak):49.8%
ModelledDOS (2026 AM Peakj5.4% Modelled DO%2026 AM Peak)90.4%
ModelledDOS2026PM Peak):51.3% Modelled DOS (202BM Peak):53.7%

Note: Acceptable performance for a roundabe@s%

We expect thathe movementamay be different in theeoncept designdueto conflicing movements on the
roundaboutif the lane designatiomvas b be as assumed in the SIDRA modellisee figure below)

It would appear as though the SIDRA modelling may not have been updated to reflect the amended lane designations
as shown in the Concéepesign.This however is just our assumption and should be confirmed with RMS.
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Freemans Reach Rd

HIE BLUENDIE[Y
Wilberforce Rd

Bridge 5t

Conflicting Movements; EIS SIDRA Model Configuration
Note: While this arrangement is legally acceptable and does occur at some roundabouts, it is preferable to avoid this
arrangement where possible.

Bridge Street / George Strekitersection

Several options have been modelled for this intersection, but most involve phasing arrangemhéstisnclude:
9 Filter right turn movementérom shared lanes; and/or
1 Right turnmovements filtering through pedestrian movements.

LG FLIWISENAR Fa (K2dzZ3K 0KS WLINBTFSNNBR 2LIA2YyQ | aadzySR

AM Peak

Phase A - Copy Phase A Phase C

5
i
L
5
i

Cambray Consulting Pty Ltd
CATEMRActive Project FilagVindsor Bridge, NSWReportdFinal0001_Windsor Bridge_Traffic Review of Application Info_FINAL.docx Page37



Windsor Bridge Replacement Project
Traffic Review oinformation Provided by the Applicant

PM Peak

B | &P

—{ Aere—(

</(., >
A

Phase B - Copy - Copy

&

o
2

7

h'/r, g
A
—l

We would recommend that alternative phasing arrangements, which do not inclitelerfight turn movements from
shared lane®r right turn movements filterig through pedestrian movements, Ipairsued if possible

2.6.8 Item 8: VISSIM Model Files

We have been providedith several hundred VISSIM files, and therefore it has not been possible to undertake a
thorough review of every file. Notwithstanding this, we have made the following general observations:

f TKS xL{{La Y2RStfAy3a F2NJ lidfdrthe2D09 dedighFearohlypi®dno frgré | 3 S
yearmodellinghad beenundertaken. Subsequent stages of modelling (i.e. considering Option1 and 6 only)
consideredhe 2009 and 2026 design years.

I Access through Woolworths has been modelled asway, however we understand that thactual
arrangement is onavay (eastbound). This would affect arrival / departure routes and the results of the
modelling and may affect model results at the Bridge Street / George Street intersection aBddbe Street
/ Macquarie Street intersection.

9 Suffolk Street has been modelled as tway, however it operates as ongay (southbound).

1 It appears as though vehicle actuated signal control appears to have been used, assuming a 106ysézond
time at all signalised intersections.

1 A two phase signal arrangemehas been assumed at thH&ridge Street / George Stregitersection.We
would recommend that alternative phasing arrangements which do not include filter right turn movements
from shared lanes or right turn movements filtering through pedestrian movements, be pursued if possible.

1 Asindicated in the figures overleaf, the (future) additional southbound lane on the bridge would appear to
offer little benefit other than to accommodatedffic queuing back from the George Street and/or the
Macquarie Street intersections.

1 It appears as thougthe following vehicle speeds on the bridge have been applied:

0 60km/hrnorthbound; and

0 80km/hr southbound.
These speeds should be adjusted to reflbet speed assumed in the design of the preferred option
(50km/hr).
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EIS Modelling (CEEMRActive Project FilésVindsor Bridge, NSWransfekincoming13-06-17)
RT Closed AM Peak
Sngle SB lane on Bridge

EIS Modelling (CEEMRActive ProjecFilesWindsor Bridge, NSWransfekincoming13-06-17)
RT Closed AM Peak
Two SB lanes on Bridge

2.6.9 Item 9: Model Validation

RMS responseNo report was produced. For the base model, the performance predicted by VISSIM was distussed
RMS traffic commanders, with detailed knowledge of the area and its traffic.

We would suggest that would be prudent to undertakbase model validation, to maximise the reliabibiyd
robustnessof future year modellingwhich has been usei inform the planning of the project.
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2.6.10 Item 10: Comparison of SIDRA and VISSIM Model Results

w a {re@ponse(seeAppendix|) states that the algorithms used by SIDRA and VISSIfirdamentally different, and
that the methodology and assumptioffier deriving intersection delay and queues differs so greatly between the two
software packagethat it would be inappropriate to directly compare their respective results.

While we acknowledge that these are two different packages wirialibe used for quite different applicationgje
believe thatthere are still meaningful comparisons which could be drawn between the results from the two modelling
methods(such as intersection approach queues where they are not affected by queuing fromimigrsections.

2.6.11 Item 11: Further Information regarding Modelling of Option 8 (SSTM)

Very little information provided in response to this item (SSXM7PM peak volume plot onjywhich is included as
AppendixJ). The Preliminary Traffic Modelling Rep@Evaluation of Options) Report states that the Option 8 resulted
in a large increase in travel costs on the community, dneddptionsReportstatesthat this option was not pursued
becauseof capital cost however no supporting informatio appears to haa been provided.

2.6.12 Item 12: Information Supporting Concept Design Intersection Geometry

The information provided by RMS in response to this request is included for refereAppasdixK.

As previously discussed, we note that the lane designation aptbposed northern roundabout in the Concept
Design is different to that in the modelling undertakes as part of the EIS.

We have undertaken a high level review of the configuration of this roundabout against the retiasgh
requirements(seeFigure 2.612 overleaf) A summary of the results of this assessment is providdaiie 2.6.12
below.

Table 2.6.12 Roundabout Design Parameters

Reference Requirement Proposed(RMS Concept Design)
Minimum inscribed 19.5m absolute min

Table 1RTA Supplement 25m approx
circle radii(Ry) R PP 25.0m desirable min PP
Splitter island entryarc 17.0m minimum Southern approach: 400m appro

pitter ya Table 2 RTA Supplement ! .u n PP Pprox

(R) 100.0m maximurh Eastern approach: 75m approx
Layout circle radius (J  Table3, RTA Supplement 17.11¢17.27m Not shown
Entry width (W) Table 4 RTA Supplement  8.0m maximum 8.0m

Step4, RTA Supplement ~ 9.0m minimum Southern approach: 35m appro
Entry kerb line arc (B P PP ! .u n PP pprox

R=Rc¢W; 92.0m maximum* Eastern approach: 35m approx
Splitter islandexit arc Step5, RTA Supplement  If geometry permits, the Southern approach: 400m approx
(Rs) R>R exit can be straight. Eastern approach: 250m approx
Exitwidth (W5) Table 5, RTA Supplement 8.0m minimum 8.0m

Step 6 RTA Supplement  If geometry permits, the Southern approact30m appro
Exit kerb line arc(Rs) PO PP g yP . ! n PP pprox

Rs= R W, exit can be straight. Eastern approach60m approx
Circulation carriageway Table6, RTA Supplement 11.7m 11.7mapprox
width (Ws) ’ PP ' +/mapp

Step 7 RTA Supplement
Central island (R P PP 13.3m 13.3mapprox

R=RqW;

* Note: The entry can be straight if it is preceded by a tangential curve not greater than 100 m radius, and satisfactory
deflection can be provided to exits.
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In summarythe roundabout design appears to be generally in accordavite RTA requirements (subject to checking
deflection), with the exception of thepéitter island entry ar¢R;) on the southern approach. This should not exceed
100m, to limit the speed of vehicles entering the roundabout.

.

Appmm wicith

Splitter islond

E;ltry width W1 -

Give Way Dne

Cireulation ccn-iug.'!nuy' width W3
Exit width W2 '
Deporture width

4

Approoch kerbline rodi RS
Sphitter islond entry are R3
Entry kerbline orc R4~
Kerb return RB

Exit karbline arc RE

Spliu.u'-ldmd axit arc 85,
Departure kerbline rodli R10

ROUNDABOUT COMPONENTS

Figure 2.6.12a: Roundabo@omponents
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We have also checked the manoeuvring of-®&uble vehicle through this roundabout (sEgure 2.6.12h and the
results indciate the geometry is adequate to cater for these vehicles.
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(A
Figure 2.6.12b: B®ouble Manoeuvring through Proposeddithern Roundabout

2.6.13 Item 13: Concept Design Longitudinal Sections

The information provided by RMS in response to this request is included for refareAppendixK.

We note that adesign speed of 50km/h has been adopfedthe horizontal and vertical alignments for tpeoposed
bridge replacement and associated approach roadwdrksur experience, the adopted design speed is often
10km/hr above the posted speed limit which is 60km/hr for light vehicles in this instgtdkm/hr for trucks and

buses). That is, we would expect that a design speed of 70km/hr may be appropriate in this instance, provided the
60km/hr speed limit for light vehicles is retained.

Also, we note that the VISSIM modellimgdertaken appears to asme the following vehicle speeds on the bridge:
I 60km/hrnorthbound; and

T 80km/hr southbound

We would request seeking clarification from RMS on this issue.
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2.6.14 Item 14: Alternatives considered for Access to Windsor Wharf

The information provided by RMSriesponse to this request is imnled for reference agppendixL

RMS has provided information on a number of options to provide coach parking to the west of the bridge. Whilst
several of these options seem feasible, it is understood that RMS has rheséal/el of the bridge in the preferred

option primarily to cater for coach traffic under the bridge. In light of the fact that there seem to be other alternatives
(which do not appear to have been disregardetis unclear why the level of the bridge the preferred option has

been raised to cafr for coaches under the bridge, unless there are other reasons for doing so.

2.6.15 Item 15: Justification that Existing Intersectid@zsnot be Upgraded
The information provided by RMS in response to this request is included for refereAppasdixM.

Ly wWSaekyasSs GKSNBE Aa NBFSNByOS G2 |y WlndudedinkeR a1 Sid O
information we haveeceived Limited justification that existing intersections canibet upgraded has been provided.

Refer to the followingt SOl A2y ad Ay 6KAOK S KI @S O2yaARSNBR ol | @€
GNBFGYSyidQ At Gpordde theviberdicdiRoal Yy Freemans Reach Road intersection and the Bridge
Street / George Street intersection, whilsetaining the existing bridge.

2.7 Additional InformatiorReceivediuly 2013

Additional information was provided to us on 29 July 2013. This infiomé& included ag\ppendixN, andincludes
additional responses to queries regarding:
1 wa {péxition that existing intersections (Wilberforce Road / Freemans Reach Road and Bridge Street /
George Street) cannot be upgraded, retaining the existing bridge;
1 The level of the proposed bridge, and height clearance to access Windsor Wharf;
I Comparing SIDRA and VISSIM model results using the same performance ariteria,;
9 Clarification orthe lane designation at the Freemans Reach Road / Wilberforce Road roundabout

Ourinitial comments on the information provided are as follows:

1 We acknowledge that there are considerable constraints upon the upgrade of the intersections to the north
and south of the bridge, howeveve believe that there may be feasible options whincrease intersection
capacity whilst retaining the existing bridges discussed in the following sections. Notwithstanding this, we
expect thatthere may not be a need to undertake significant intersection upgrades, if a bypass option is
pursued. As mviously discussed, if the necessary intersection upgrades are not possible due to the current
constraints, we believe that this lends support to the suggestion that alternative and/or future options
involving a river crossing further out of town may wanrtéurther consideration.

1 The concept design previously provided to us, which showed a different lane designation at the Wilberforce
Road / Freemans Reach Road roundabout to the EIS, was labelled as theoh@@pi design (not the 80%
conept designad y RA O (i Sé8porisg). Natahistahding thiswe notethat the lane designation for
the Wilberforce Road / Freemans Reach Road roundabout in the amended concept design provided by RMS is
now consistent with that shown in the EIS and Submissions Répmntever we also note that this
configuration is undesirablaccording toAustroads Guide to Road Design Part 4B: Roundapdugsto the
possible conflict point as shown in the figure beléwistroadsa G F 1 Sa GKF G GKAa 3IS2YSiN
forthS RSaA3Iy 27T yBiéRTNBuppleRéndt@tbigaideibe appear to be consistent with the
Austroads guide in this respect.
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2
==
E

Exiting/Circulating
Conflict Point

- Lt THAREITION TDSARED FAT 8

EXAMPLE C ; E #E
° 2 Laone capacity from Leg 1 to 53*“ s
Leg 4 is achieved by providing a L
single lane exit ot Leg 3. ST g
) Concept Design provided by RMS

Desirably the geometry in these examples should not be used for the désign of new roundabouts,
If the examples shown in this figure were existing roundabouts, they would require ‘spiral

line marking. Without the use of “spiral'line marking, exiting/circulating conflicts ore
compounded ot single lane exits adjacent to two circuloting lanes.

Extract from Austroads Guide to Road Design Part 4B: Roundabouts
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3.1 Alternative 1:RetainExisting BdgeandUpgrade Adjacent Intersections

We have considered at a high level possible alternative to the preferred option, which involve upgrading the
intersectionsnorth and south of the bridge, while retaining the existing bridgencept sketches of these treatments
are provided in the following sections

3.1.1 Northern Intersection

We acknowledge thatme of the key issues with the upgrade of the Wilberforce RoadériRems Reach Road
intersection is the level difference between the existing bridge and this intersection. We understand tleigtieg
bridgeis at approximately7.1m AHDQ and Freemans Reach Roatlthe intersection isat about 10mAHD

Howeverwe note that grading acrosa roundabout ataround3 ¢ 4%is achievable in some instanc@se Austroads
Roundabouts Section 4.10.1), and therefore expect #raacceptable arrangement should be able to be engineered,
to deal with the level difference between theidge and the intersection.

LY FRRAGAZ2YS 6S y2GS GKFG | & dzZ2Agp8ndixoffRoposesfsing thenBrthébw A O | 0
end of the bridge by 1.2m, to approximately 8.3 AHD. This would substantially improve the grading iskees at t
interface between the bridge and th&ilberforce Road / Freemans Reach Road intersection

With this in mond, concept sketches of possible options for the upgrade of this intersection are provided following.

3.1.1.1 Concept Sketches
DualCirculatingLaneRoundaboutin Same Location as EIS Concept
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Thisconcept sketch showasdualcirculating lane arrangement (similar to the EIS concept) tying into the existing
bridge.The Macquarie Park approach leg has been removed, but access patkeould be provided via a l&ft and
left-out access onto the bridge approach.

Alternatively, some provision may be able to be méalea short turn pocket to allow the right turn into the
Macquarie Park. The right turn out of Macquarie Park is not necessary, as traffic seeking to head southbound could do
so after undertaking a-turn around the roundabout.

The lane designation at ¢hroundabout has been modified from the EIS concept to provide a single departure lane
onto the bridge.

As an alternative, this roundabout could potentially be provided as a sgiglelating lane roundabout with single
lane approaches.

The expected performance of the roundabouts discussed abopegsentedin the following sections.

Dual Circulating Lane RoundaboBtirther to North
(compared with EIS Scheme)

CONCEPT SKETCH ONLY
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Thisconcept sketch shows a dueirculating lane arrangement (similar to the EIS concept) tying into the existing
bridge. The roundabout has beéscated furtherto the north however, primarily to ease the geometry of the
departure lane from the roundabout tthe bridge (southbound).

Again, theMacquarie Parlapproach leg has been removed, but access topiuek could be provided via a ldft and
left-out access onto the bridge approadiiternatively, some provision may be able to be made for a short tuokeio
to allow the right turn into theMacquarie ParkThe right turn out oMacquarie Parks not necessary, as traffic seeking
to head southbound could do so after undertaking-tautn around the roundabout.

The lane designation at the roundabout has beeodified from the EIS concept to provide a singipalture lane
onto the bridge.

As an alternative, this roundabout could potentiallyfr@vided asa singlecirculating lanegoundaboutwith sinde
lane approaches.

The expected performance of theundabous discussed abovés presentedin the following sections.

SingleCirculatingLane Roundabout
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LayoutOption2

CONCEPT SKETCH Q@MioYto scale

The concept sketches aboshowsinglecirculating langoundaboustying into the existing bridgelhe large diameter
of the roundabout(similar to the EIS concegias beerretained in both optiondo enablefour approacheso the
roundabout to be providedThis wouldnaintain access to/im the park from all directions

These arrangementsiay not ultimately bdeasibledue toexistingphysical anddesign)geometrical constraints, but it
is suggested thahey may warrant furtherconsideation. We expect that the pason (and hence the configuratiorgf
the roundaboutmaybe driven primarily by the grading of each roundabout leg.

The expected performance of the roundabsewtiscussed above presented in the following sections.
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Seagull Intersection

SRt ! B )
e o gl
CONCEPSKETCH ONLY

e

ThisO2y OSLJG a1 SGOK akKz2ga I WaSI3dzZtQ GNBFGYSyidsx 6KAOK LIN
ReachRoad. Ienables through traffic on Wilberforce Road travelling towards the bridge to flow unimpeded (unlike

the roundabout opions), until the merge with the traffic that has turned right froRreemans Reach Rqggdst

upstream of the bridgeThisis a significant benefit of this treatmergiven that this is the heaviest movemeattthis
intersectionduring theAM peakperiod.

A key consideration for this option however will be sightlines for the following movements:

1 The right turn fromFreemans Reach Rogmlvards the bridge; and

I The right turn from Wilberforce Road into Freemans Reach Road (although this is expected toya ver

volume movement).

Whilstsightlines for both of these movements are limited currently, andgheviousroundabout options address this
issue,it is expected that sightlines for these movements could be improveclting backthe embankment on the
inside of the bend, angdossibly adjustinghe vertical and horizontal alignment @¥ilberforce Roadbetween
Freemans Reach Roadd the bridgeThis would need to be confirmed as partaofoncept / detailedlesignprocess
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3.1.1.2 Results of Modelling

The three intersection configurations as discussed in the previous section have been modelled, uSiRAemodels
preparedby RMS The modelling resultprovidedbelow arefor the 2021 design year (AM and PM pealonsistent
with the design year whichas been reported upon in the EIS.

Single Circulating Lane Roundabout
(Cambray Reference: Option Test 1)

1N

Freemans Reach Rd

&
= g
E
MOVEMENT SUMMARY Site: EIS layout - AM

peak ACC OPTION TEST 1
Wilberforce Road / Freemans Reach Road SKM/Emme AM two lane
2021
Roundabout

Movement Performance - Vehicles
Mov ID Turn | Demand HV Deg. Satn | Average Level oj 95% Back of Queue Prop. Effective
Vehicles Distance Queued  Stop Rate
veh m

\ Flow |  Delay Servic

East: Wilberforce Rd

5 T 934 6.2 0.854 12.9 LOS A 15.7 1155 0.99 1.09 42.8

6 R 1 0.0 0.854 20.9 LOS B 15.7 1155 0.99 1.10 40.8
Approach 935 6.2 0.854 12.9 LOS A 15.7 1155 0.99 1.09 42.8
North: Freemans Reach Rd

7 L 1 0.0 0.361 7.1 LOS A 2.1 15.0 0.50 0.59 48.0

9 R 435 4.4 0.361 10.4 LOS A 2.1 15.0 0.50 0.70 44.0
Approach 436 4.4 0.361 10.4 LOS A 2.1 15.0 0.50 0.70 44.0
West: Bridge

10 L 153 17.6 0.292 3.0 LOS A 2.1 17.0 0.02 0.34 39.1

11 T 305 20.3 0.292 1.8 LOS A 2.1 17.0 0.02 0.18 41.7
Approach 458 19.4 0.292 2.2 LOS A 2.1 17.0 0.02 0.24 40.8
All Vehicles 1829 9.1 0.854 9.6 LOS A 15.7 1155 0.63 0.78 42.9
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MOVEMENT SUMMARY

Site: EIS layout - PM
peak_ACC OPTION TEST 1

Wilberforce Road / Freemans Reach Road SKM/Emme AM two lane
2021
Roundabout

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn | Average Level o‘j 95% Back of Queue Prop. Effective Average
\ Flow \ Delay Servicel Vehicles Distance Queued Stop Rate  Speed
\ veh/h % v/c | sec \ veh m per veh km/h
East: Wilberforce Rd
5 T 393 6.0 0.306 4.1 LOS A 1.9 14.1 0.42 0.41 50.3
6 R 3 0.0 0.306 12.0 LOS A 1.9 14.1 0.42 0.85 46.8
Approach 396 6.0 0.306 4.1 LOS A 1.9 14.1 0.42 0.41 50.3
North: Freemans Reach Rd
7 L 1 0.0 0.217 9.6 LOS A 1.3 9.2 0.69 0.73 46.5
9 R 196 2.0 0.217 12.9 LOS A 1.3 9.2 0.69 0.79 42.5
Approach 197 2.0 0.217 12.8 LOS A 1.3 9.2 0.69 0.79 42.5
West: Bridge
10 L 681 4.0 0.815 2.9 LOS A 16.6 120.5 0.09 0.32 38.4
11 T 779 5.0 0.815 1.7 LOS A 16.6 120.5 0.09 0.18 40.7
Approach 1460 4.5 0.815 2.2 LOS A 16.6 120.5 0.09 0.25 39.6
All Vehicles 2053 4.6 0.815 3.6 LOS A 16.6 120.5 0.21 0.33 43.3

The aboveesults indicate that a singlarculating lane roundabout is expected to perfoganerallywithin acceptable
capacity limitduring the2021AM and PM peak periods (LOS A and LOS B), however queuing on Wilberfarce Roa
approach during théAM peak is expected to be extensive, as is queuing on the bridge approach to the roundabout
during the PM peak.
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DualCirculating Lane Roundabout
(Cambray Reference: Option T@3t

1N

Freemans Reach Rd

abpug
Wilberforce Rd

MOVEMENT SUMMARY Site: EIS layout - AM
peak_ACC OPTION TEST 2

Wilberforce Road / Freemans Reach Road SKM/Emme AM two lane
2021
Roundabout

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn | Average Levelof 95% Back of Queue Prop. Effective
\ Flow \ Delay Serviceﬂ Vehicles Distance Queued Stop Rate
\ veh/h % v/c | sec I veh m per veh
East: Wilberforce Rd
5 T 934 6.2 0.793 9.1 LOS A 10.4 76.9 0.84 0.90 46.5
6 R 1 0.0 0.002 13.0 LOS A 0.0 0.0 0.45 0.62 44.7
Approach 935 6.2 0.793 9.1 LOS A 10.4 76.9 0.84 0.90 46.5
North: Freemans Reach Rd
7 L 1 0.0 0.405 7.3 LOS A 2.0 14.4 0.46 0.61 48.2
9 R 435 4.4 0.405 10.5 LOS A 2.0 14.4 0.46 0.72 44.2
Approach 436 4.4 0.405 10.5 LOS A 2.0 14.4 0.46 0.72 44.2
West: Bridge
10 L 153 17.6 0.163 3.8 LOS A 0.5 3.8 0.58 0.20 32.7
11 T 305 20.3 0.195 2.3 LOS A 0.9 7.1 0.01 0.24 40.9
Approach 458 19.4 0.195 2.8 LOS A 0.9 7.1 0.20 0.23 37.8
All Vehicles 1829 9.1 0.793 7.9 LOS A 10.4 76.9 0.59 0.69 44.7
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MOVEMENT SUMMARY Site: EIS layout - PM
peak_ACC OPTION TEST 2

Wilberforce Road / Freemans Reach Road SKM/Emme AM two lane
2021
Roundabout

Movement Performance - Vehicles
Mov ID Turn | Demand HV Deg. Satn| | Average Level OJ 95% Back of Queue Prop. Effective Average

Flow \ Servic Vehicles  Distance | Queued Stop Rate Speed

km/h

East: Wilberforce Rd

5 T 393 6.0 0.291 4.2 LOS A 15 11.2 0.35 0.42 50.4

6 R 3 0.0 0.005 12.0 LOS A 0.0 0.1 0.31 0.63 45.3
Approach 396 6.0 0.291 4.3 LOS A 15 11.2 0.35 0.42 50.4
North: Freemans Reach Rd

7 L 1 0.0 0.239 9.7 LOS A 1.2 8.5 0.63 0.74 46.6

9 R 196 2.0 0.239 12.9 LOS A 1.2 8.5 0.63 0.82 42.6
Approach 197 2.0 0.239 12.8 LOS A 1.2 8.5 0.63 0.82 42.6
West: Bridge

10 L 681 4.0 0.577 4.1 LOS A 2.5 18.2 1.00 0.13 29.6

11 T 779 5.0 0.435 2.1 LOS A 2.5 18.0 0.03 0.24 40.7
Approach 1460 4.5 0.577 3.0 LOS A 2.5 18.2 0.48 0.19 34.7
All Vehicles 2053 4.6 0.577 4.2 LOS A 2.5 18.2 0.47 0.29 40.4

The above results indicate thatdaal circulating lane roundabout is expected to perfomell within acceptable
capacity limits during ta 2021 AM and PM peak periods (LOSTAE modelling predictsome queuing on the
Wilberforce Road approach during th#eM peak(10¢ 11 vehicles), however thgueuing on the bridge approach togh
roundabout during the PM peak is expected to be well within acceptable limgs8 (2ehicles).
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Seaqull Treatment
(Cambray Reference: Option T&3t

N Freemans Reach Road (RT Stage 1)
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Wilberforce Road

Note: The layout shown above does not reflect the physical layout of the intersection, but reflects the method used tthenodel
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MOVEMENT SUMMARY Site: Seagull - AM_ACC
OPTION TEST 3

Wilberforce Road / Freemans Reach Road
2021

Seagull Treatment

Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn| Average Level oj 95% Back of Queue Prop. Effectived Average
\ Flow \ Delay Service Vehicles | Distance Queued Stop Rate  Speed
\ veh/h % v/g | sec \ veh m per veh km/h
East: Wilberforce Road

5 T 934 6.2 0.498 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

6 R 1 0.0 0.001 10.2 LOS B 0.0 0.0 0.46 0.60 46.8
Approach 935 6.2 0.498 0.0 NA 0.0 0.0 0.00 0.00 60.0
North East: Median (RT Stage 2)

26 R 435 4.4 0.242 6.6 X X X X 0.56 50.9
Approach 435 4.4 0.242 6.6 NA 0.0 0.0 0.00 0.56 50.9
North: Freemans Reach Road (RT Stage 1)

7 L 1 0.0 0.001 10.1 LOS B 0.0 0.0 0.42 0.60 46.9

9 R 435 4.4 0.655 15.7 LOS C 5.9 42.7 0.69 1.09 42.0
Approach 436 4.4 0.655 15.7 LOS C 5.9 42.7 0.69 1.09 42.0
West: Bridge

10 L 153 17.6 0.093 8.8 LOS A 0.0 0.0 0.00 0.67 49.0

11 T 305 20.3 0.177 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 458 19.4 0.177 3.0 NA 0.0 0.0 0.00 0.22 55.8
All Vehicles 2264 8.2 0.655 4.9 NA 5.9 42.7 0.13 0.36 53.0

1

http://www.google.com.au/url?sa=t&rct=j&g=&esrc=s&frm=1&source=web&cd=1&cad=rja&ved=0CCwQFjAA&url=http%3A%2F %2 Fwwwisitdrasoh¥2FDocume
nts%2FSIDRAIntersection _UnsigStagedMovements LH.pdf&ei=EASoUcvyiRgQWVZO&usg=AFQCNGCVmd9j3SIS8ZVPRwWYKL1v3
IHgQ&sig2=vDkswlquQ6un6bNkE2utCQ
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Windsor Bridge Replacement Project
Traffic Review oinformation Provided by the Applicant

MOVEMENT SUMMARY Site: Seagull - PM_ACC
OPTION TEST 3

Wilberforce Road / Freemans Reach Road

2021

Seagull Treatment
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn | Average Average

Speed
km/h

Level OJ 95% Back of Queue Prop. Effective

Servic Vehicles Distance Queued Stop Rate

Flow

East: Wilberforce Road

5 T 393 6.0 0.209 0.0 LOS A 0.0 0.0 0.00 0.00 60.0

6 R 3 0.0 0.011 211 LOSC 0.0 0.3 0.82 0.89 37.9
Approach 396 6.0 0.209 0.2 NA 0.0 0.3 0.01 0.01 59.7
North East: Median (RT Stage 2)

26 R 196 0.0 0.106 6.5 X X X X 0.56 50.9
Approach 196 0.0 0.106 6.5 NA 0.0 0.0 0.00 0.56 50.9
North: Freemans Reach Road (RT Stage 1)

7 L 1 0.0 0.003 172 LOSC 0.0 0.1 0.73 0.76 40.7

9 R 196 2.0 0.675 29.3 LOSD 3.7 26.4 0.89 1.18 33.2
Approach 197 2.0 0.675 293 LOSD 3.7 26.4 0.89 1.18 33.2
West: Bridge

10 L 681 4.0 0.377 8.3 LOS A 0.0 0.0 0.00 0.67 49.0

11 T 779 5.0 0.412 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 1460 45 0.412 3.9 NA 0.0 0.0 0.00 0.31 54.3
All Vehicles 2249 4.2 0.675 5.7 NA 3.7 26.4 0.08 0.35 51.9

The above results indicate thatsaagull treatments expected to perfornat a reasonable level of operati@uring
the 2021 AM peak periodnd the 2021 PM peak period. Whilst levels of service C and D are indigatests and
delays for the critical movements are likétybe within acceptable limits, as is the intersection degree of saturation.

Note: Assuming that the George Street / Windsor Road intersection is signalised, northbound traffic on the bridge will
tend to arrive in platoons. This will create gaps in traffic opposing that turning from Freemans Reach Road onto
Wilberforce Road, which should improve the performance of this moverfemtp:™: W9 E (i Nactor hazyb&eiki A y 3 Q
assumed to reflect this effect.
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3.1.2 Southernlntersection

Subject tochecking sightlines for southbound traffic approaching the George Stregsection(towards the back of a

queue on this northern approach), it would appear feasfblethe upgraded intersection agdescribedn the ElSo tie

into the existing alignmendf Bridge Street, as shown in the concept sketch beleg.would assume that the vertical
alignment of the northern intersection approach could be adjusted to help address sightline issues (as discussed in the
I LILJ A réspofise atem 15 from the Additional Information Request), while following the existing horizontal
alignment ofBridge Streetlf necessary,utting back the embankment on the inside of the bendy also improve

sightlines towards the intersection feouthbound traffic.

Notwithstanding the above, we note that some of the VISSIM / SIDRA models of this intersection permit the
southbound right turn as a permitted (i.e. filter or unprotected) movemdédsed upon our osite observations, &
suggesthat the sight distance for thismmovementtowards opposindgnorthbound)traffic should be assessed if it has
not already been.
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We have also considered the impact of closing the eastern approach of this roundabout (George Street East). This
would require works at the Court Street intersection to cater for the movements to/from this catchment to the east of
Bridge Street. To enabéecomparison of the impact of this modification upon the capacity of the intersection, the
results 0f2011 PM peak modelling for the existinglég) roundabout configuration, and thel8g configuration, are
provided following:

Existing (4leg) roundabaut configuration

& S

s
)
&, %
O,:Q 0(9\,
Q‘s}‘ (@Q
4 £
MOVEMENT SUMMARY Site: Bridge Street / George

Street, Windsor PM Peak

Bridge Street / George Street, Windsor AM Peak
Roundabout

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn| Average Level o‘j 95% Back of Queue Prop. Effectived Average
\ Flow \ Delay Service Vehicles | Distance Queued Stop Rate  Speed
\ veh/h % v/d | sec \ veh m per veh km/h
South East: Bridge St S
21 L 14 7.1 0.778 16.2 LOS B 10.6 78.3 0.77 1.05 41.0
22 T 643 5.9 0.797 16.0 LOSB 10.6 78.3 0.77 1.02 41.8
23 R 2 0.0 0.667 18.9 LOS B 10.6 78.3 0.77 1.10 39.3
Approach 659 5.9 0.797 16.0 LOS B 10.6 78.3 0.77 1.03 41.7
North East: George St E
24 L 25 4.0 0.455 10.5 LOS A 3.6 27.2 0.68 0.81 40.9
25 T 32 0.0 0.457 8.7 LOS A 3.6 27.2 0.68 0.76 40.6
26 R 323 10.5 0.455 13.9 LOS A 3.6 27.2 0.68 0.87 39.1
Approach 380 9.2 0.455 13.3 LOS A 3.6 27.2 0.68 0.86 39.3
North West: Bridge St N
27 L 6 0.0 0.333 7.1 LOS A 34 24.6 0.26 0.57 48.1
28 T 293 7.5 0.334 7.2 LOS A 34 24.6 0.26 0.51 49.0
29 R 159 1.3 0.335 10.3 LOS A 3.4 24.6 0.26 0.72 455
Approach 458 5.2 0.335 8.3 LOS A 3.4 24.6 0.26 0.58 47.7
South West: George St W
30 L 251 4.8 0.602 24.4 LOS B 7.7 55.9 1.00 1.19 19.5
31 T 12 0.0 0.600 22.5 LOS B 7.7 55.9 1.00 1.19 17.8
32 R 34 0.0 0.607 27.4 LOS B 7.7 55.9 1.00 1.19 19.2
Approach 297 4.0 0.602 24.6 LOS B 7.7 55.9 1.00 1.19 19.4
All Vehicles 1794 6.1 0.797 14.9 LOS B 10.6 78.3 0.66 0.90 39.7
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3-leg roundabout configuration

MOVEMENT SUMMARY Site: Bridge Street / George
Street, Windsor PM

Peak ACC closed eastern
approach

Bridge Street / George Street, Windsor AM Peak
Roundabout

Movement Performance - Vehicles

Mov ID Turn | Demand HV Deg. Satn | Average Level o‘j 95% Back of Queue Prop. Effective Average
\ Flow \ Delay Service Vehicles Distance | Queued Stop Rate  Speed
veh/h % vid | km/h

South East: Bridge St S
21 L 14 7.1 0.530 8.2 LOS A 3.3 24.3 0.32 0.67 47.9
22 T 643 5.9 0.530 8.0 LOS A 3.3 24.3 0.32 0.59 48.8
Approach 657 5.9 0.530 8.0 LOS A 3.3 24.3 0.32 0.59 48.8

North West: Bridge St N
28 T 293 7.5 0.314 7.1 LOS A 2.5 18.0 0.20 0.50 49.3
29 R 159 1.3 0.314 10.1 LOS A 2.5 18.0 0.20 0.74 45.7
Approach 452 5.3 0.314 8.2 LOS A 2.5 18.0 0.20 0.59 48.0

South West: George St W

30 L 251 4.8 0.355 12.4 LOS A 3.2 23.1 0.83 0.75 28.3
32 R 34 0.0 0.355 15.4 LOS B 3.2 23.1 0.83 0.78 26.8
Approach 285 4.2 0.355 12.8 LOS A 3.2 23.1 0.83 0.75 28.1
All Vehicles 1394 54 0.530 9.0 LOS A 3.3 24.3 0.39 0.62 45.7

The above results indicate that the closure of the eastern leg of the Bridge Street / George Street (provided adequate
access for the catchment is provided at Court Street) would improve the operation of this roundabout quite
substantially.We have undertaken design life analysiLA)f this optionusing the method applied by RMé&hd the

results are summarised belowq an addition to the table summarising the results of the RMS DLA El®)e
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Peak | Existing (roundabout) Option1 Option2  Option 3 i’;ﬁgguraﬂm
Latest year at The Worst Latest year at which level of service of whole
which level of movement intersection is C or better
service C or
better
AM 2031 Bridge Strest 2030 2020 2030 2030 2030
north
FM 2016 Gearge Sirest 2021 2028 2024 2021 2030
west

On the basis of thabove resultof the design life analysiand assumingdequate access for the catchmentthe
east of Bridge Streas able to beprovided at Court Streewve would suggest that this option may warrant further

consideration.
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3.2 Alternative 2: Construct New Bdge Adjacent toExisting Bdgeand
Upgrade Intersections

The following sketches were grared during the consideration of options tortstructa new lridge adjacent tothe

existing idge, and upgrade theintersectionsto the north and south of the bridge. Whilst we expect that the first
concept may have an unacceptable impact upon Thompson Square, the sauicirdconceps, or some variation

of theseconceps (involving a roundabout at Freemans Reach Road rather than a signalised intersection) may warrant
further consideration.

CONCEPT SKETCH ONLY
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