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Executive Summary

Crighton Property Group are preparing a Part 3A (ProjettGoncept Plan) application for the proposed
Riverside development at Tea Gardens, NSW. The conceptlelaiopment includes approximately
1045 lots and associated works, with the project plan cay&81 lots within this plan.

The traffic analysis task has involved the following consitiens:

(0]

O o0oo0oo

whether the existing Myall Quays intersection can catethi project plan threshold of 381 lots
timing of when additional access via a second interseatitmMyall Street is required

impacts of the full concept plan development of 1045 lots

likely further impact of the additional 1500 lots to be develguddyall River Downs and

the future impact of proposed industrial development to theatédyall Street

The study investigations have revealed the following outcomesation to traffic and access issues:

1.

Operation of the existing intersection of Myall Straetl Myall Quays Boulevard was assessed as
having adequate capacity to cater for the flows assoamtbdhe project application stage of the
development on the site (381 lots), for both the current 200futume 2017 design years.

The existing intersection has also been analysed sesasthe impact of further residential
development with access via Myall Quays Boulevard. s Hmalysis indicates that some 590
residential lots could be developed off Myall Quays Beaild using the existing intersection.
Beyond 590 lots, the junction would need to be upgraded, additional access provided.

The existing intersection when combined with the proposed secoedsato the north on Myall
Street is able to cater for the full 1045 lots under the qirptan

The additional access available via Toonang Drive alsaibatés to a higher overall level of
service at the proposed access junctions.

The proposed Myall River Downs residential developmerdn Be accessed via a single 4-way
roundabout upgrade of the existing Myall Street / Myall Quagalevard intersection, having
adequate capacity to cater for both the Myall Quays ayallRiver Downs development.

The second Myall Street access with development of aboub&0flIMyall River Downs would
require upgrade to roundabout control, because of the additmaagh traffic movements.

With then introduction of the industrial land to the wesiWigall Street, access to this activity can
be catered for via a™leg to the second Myall Street access. This opesatisfactorily under
roundabout control for both the current 2007 and future 2017 design year

From the study, it is concluded that the existing roacesysteyond the site is able to cater for the traffic
demands of the proposed residential development of bothl IQyalys and Myall River Downs. The
existing intersection control at Myall Quays Boulevardl &fyall Street, when combined with &2
intersection (of similar design) on Myall Street, atmbawith access to Toonang Drive can accommodate
the entire Riverside Concept Plan area (1045 lots.)

The two southern intersections of Myall Street will oréguire upgrading at or before the development
of either or both of Myall River Downs or the industrehdl to the west of Myall Street.

It is recommended that the concept plan and project applicafiect the following commitments:

1.

2.

The second access to Myall Street (as a priority coedrqunction) is provided prior to the
development of 500 lots within the concept plan. (i.e. bef@&90 threshold.)

Access to be provided to Toonang Drive in line with the Conglgpt staging, at say 700 lots.
(i.e. before the 1045 vyield.)

The Riverside Concept plan in isolation be allowed to be degédlm total (1045 lots) based on
the capacity of the proposed 4 intersections

The two southern intersections of Myall Street only tapgraded at / before the requirement is
reached for these to act as 4-way intersectionsa@aess is triggered by either or both of Myall
River Downs or the industrial land to the west of Myalke§tr)
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2. Introduction

2.1 Background

Mark Waugh Pty Ltd was commissioned by Crighton Propemguf® to prepare a Traffic Impact
Assessment to support the Part 3A (Project and Concep} &bgplication for the proposed Riverside
development at Tea Gardens, NSW. The scope of thistreps also been extended to consider the
cumulative impact of likely further development of the Myriver Downs site opposite.

The work presented in this report focuses on the traffid transport elements of the proposal in the
context of the existing situation and known development plartéaarea.

2.2 Purpose of Investigations

The traffic investigations documented in this report havenh@epared to support the Part 3A (Project
and Concept Plan) application for the proposed Riverside denefgmt Tea Gardens, NSW. The report
is required as part of the application to the DepartmgAtamning NSW.

This report presents the findings of the traffic invesiges and assessment of the proposal. It is
structured as follows:

» Chapter 2 outlines the existing situation in the vicinity of the subgaid, including discussion on
the planned development growth within the vicinity and road miteltanges to support it.

» Chapter 3 describes the traffic and parking features of the proposal.
» Chapter 4 details the assessment of traffic operations retatéue proposal

» Chapter 5 summarises the findings of this investigation, outlining agiohs and
recommendations for the traffic operations of the siteippart the application for the proposal.
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3. Existing Situation

3.1 Background and Site Location

The subject site is located on a parcel of land off M@aleet, in the district of Tea Gardens. 1t is
bounded to the south by existing residential development nvithyall Quays and to the north by
Toonang Drive and existing and proposed future residentialapewent. To the west is Myall Street
providing access to the greater road network. The lardriently vacant and predominantly cleared.
The site is directly accessible from Myall Streatpiiang Drive and Myall Quays Boulevard.

Myall Quays and Myall River Downs are two developments |lacateopposite sides (east and west) of
Myall Street, the main road access to the existingg@é of Tea Gardens and Hawks Nest. Great Lakes
Council has prepared a Development Control Plan No 30 Datediri@@@ition to the Hawks Nest/ Tea
Gardens Conservation and Development Strategy and a Loe&b&mental Plan. These planning
documents covering the developments include potential for @G0 — 3000 residential dwellings, the
shopping centre with supermarket, specialty retail and o#reicss, service station, commercial centre,
medical centre, restaurants and other employment lands.

Current proposals for the two sites provide for approxilydt@00 dwellings at Riverside with the Myall
River Downs covering a further 1500 dwellings (approximately.)

The location of the site is shown belowFigure 3.1
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Figure 3.1 — Site Location
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3.2 Local Road System
3.21 Road Characteristics
Myall Street

Myall Street, (Main Road 506) is the main road link ol &om the villages of Tea Gardens and Hawks
Nest and the Pacific Highway (H10) to the west. As aeriattroad, it currently has a two lane sealed
carriageway of approximately 13 metres width in the vigioftthe site. The posted speed limit adjacent
to the site is a 50 kph local speed zone. Approximately émikilre to the north of the site the speed limit
changes to 80 kph at the fringe of the Tea Gardens urban plesgit Site observations and previous
investigations for Myall Quays have indicated the followingeilation to traffic operations:

1.

Council traffic survey data from December 2001/January 2002 skiyal Street carries an Annual
Average Dalily traffic (AADT) flow of 3927 vehicles per day.

AADT growth for Myall Street was around 5.5% between 198D1898.

The growth rate for 1998-2002 slowed to 2.7%

Typical peak hour flows on Myall Street in January 2001 velrgerved as up to 250 vehicles per
hour. Seasonal variations in flow mean that this nurigbeosnsiderably less in September

Sight distances are more than satisfactory on all appesao the subject site

Existing traffic flows are relatively light with ample gafmsallow safe entering for vehicles entering
the traffic stream from side roads

The existing route operates at a satisfactory levedeofice as evidenced from the lack of traffic
management devices installed.

Pedestrian facilities in the vicinity are limited to thdseing installed as part of the Myall Quays
development

'“ Ni“!."ilim'n i

Photo 1 — View west along Myall Street showing typicalross section
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Myall Quays Boulevard

This main access road will serve the shopping centre, pedpmommercial development and surrounding
residential development as well as the subject site.sltkan designed as a dual carriageway boulevard
and ultimately with roundabout control at the intersectith Myall Street.

Photo 2 — View north along Myall Quays Boulevard showig typical cross section of southbound lanes

3.3 Traffic Volumes
3.31 Traffic Survey

As part of this project, traffic volume data has beelected during a survey of intersection traffic
volumes at the intersection of Myall Street and Myalls YQBaulevard. These surveys were completed
on Thursday 8 Match 2007. The results of this survey are providetpipendix A to this report.

The results from the traffic survey indicate that duringgtereyed morning peak period (8.00 to 9.00
AM) the two-way traffic flow along Myall Street to the wesd Myall Boulevard was in the order of 362
vehicles. The majority of vehicles were light vehicleshWiiited heavy goods vehicles observed during
the survey period. The survey showed that the westbound movieawandls the Pacific Highway was the
dominant flow with 193 vehicles (or 73%) whilst the eastbound mowemas 169 vehicles.

The corresponding results from the afternoon survey show thaothe dire reversed, with the dominant
movement being eastbound. During the surveyed peak period (4.3DtBM) the two-way traffic flow
along Myall Street was in the order of 421 vehicles. Thernitajof vehicles were again light vehicles,
with limited heavy goods vehicles observed during the survey periogl. stirvey showed that the
eastbound movement towards Hawks Nest was the dominant movesitier250 vehicles (or 59 %)
whilst the westbound movement was 171 vehicles.
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The traffic flows along Myall Quays Boulevard were muaWwer. During the morning peak period the
two-way flow was 135 vehicles per hour and in the afternoan288, reflecting the demands associated
with the shopping centre.

The results of the traffic survey are summarisetiaible3.1 below.

Table 3.1 — Traffic Volumes

Road Peak Period Peak flow Mid-Block Road Capacity > | Volume /Capacity
193 eastbound 0.214
AM peak 900 (one-wa )
P 169 westbound ( ) 0.187
Myall Street
PM peak 173 eastbound 900 (one-way) 0.192
P 250 westbound Y 0.277
76 northbound 0.084
AM peak 900 (one-wa )
Myall P 59 southbound ( ) 0.065
uays 113 northbound
Boulevard northboun 0.125
PM peak 900 (one-wa
P 143 southbound ( ) 0.159

Notes: 1. Peak flow from March 2007 traffic survegults by Mark Waugh Pty Ltd
2. RTA 2002, Urban Road Conditions Level of Sern@ce

Table 3.1demonstrates that both Myall Street and Myall Quays &@ut are currently operating well
within their technical and functional capacity levels asdarial road (Myall Street) and local collector
road (Myall Quays Boulevard).

Using Table 4.4 from the RTA Guide to Traffic Generating D@waents (reproduced below), it can be
seen that the ultimate capacity for Myall Streethiis {ocation is around 1,400 vehicles per hour in one
direction. For the current observed traffic flows along M$#reet it can be seen that the level of service
for road users is A or B.

Table 4.4
Urban road peak hour flows per direction

Level of One Lane Two Lanes
Service {wehihr) {wehihr)
A 200 200
B 380 1400
c &00 1200
D 200 2200
E 1400 2200

Source: RTA Guide to Traffic Generating Developments, verstode®ed October 2002.

3.4 Intersection Control and Operation

As discussed above, there are a number of intersectiahsirareways in the general vicinity of the
subject site. These intersections are in the main sigipéeway controlled intersections. There are also
a number of driveways to individual residential lots.

The intersection of Myall Street and Myall Quays Boalehis the major intersection in the vicinity of the
site. It provides a give way control with a central righth lane, so that westbound through movements
are not impeded by traffic waiting to turn right into theesroad. There is also a left turn deceleration
lane for traffic turning left into the side road off Miy&treet. For traffic exiting Myall Quays Boulevard
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there is a left turn acceleration lane to reduce theysléta these vehicles. The layout of intersection has
been reviewed on site and provides good visibility in all dmaest due to the straight alignment of both
of the roads.

From the RTA Road Design Guide, the intersection provadégpe AUR intersection control, with the
additional benefit of the left turn deceleration and acatter lane.

It is useful to consider the Austroads threshold levealsntersection capacity under uninterrupted flow
conditions.Table 3.2 presents these thresholds. Where traffic flows fahiwithese limits intersection
operation is essentially at no delay or interruptionajmproaching drivers other than to obey the requisite
road rules.

Table 3.2 Intersection Capacity — Uninterrupted Flo  w Conditions

Road Type Light Crossing or turning volumes
Maximum Design Hour Volumes, Two-way (vph)
Two Lane through Roadway 400 500 650
Cross Road 250 200 100
Four Lane through roadway 1000 1500 2000
Cross road 100 50 25

Source: Austroads Guide to Traffic Engineering Practice - Part 5, 1988

For both the morning and afternoon peak periods,uheg results indicate that these limits are notanekt
that therefore the traffic experiences minimal delaysept for those associated with slowing down and
speeding up to negotiate the intersection. Thifircamsite observations during the peak periods.

3.5 Road Network Improvements

The only known road improvements in the vicinity are those asedcvath the proposed access to the
Riverside, Myall River Downs and adjacent industrial egtadgects. The long term access arrangements
for these projects make provision for upgrading intersectiotrasrio roundabouts, and potentially also
for the duplication of the road carriageway between e nominated access points on Myall Street.
These potential upgrades are discussed in later seofitims report.

It is understood there are no major road network improvesygatned in the vicinity of the subject site,
apart from normal road maintenance performed by Aband the RTA.

3.6 Public Transport, Pedestrians and Cyclists

Public transport in the vicinity of the site is limitedschool buses provide access for school children
between this area and Raymond Terrace. However, theseeseddcnot provide a high standard of
service suitable for regular commuters.

Pedestrians and cyclists are able to use the public nodlds vicinity of the site. During the survey there
was limited cyclist and pedestrian movements observed.
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4.  Proposed Development

4.1 Development and Access Arrangements

A concept plan application is to be made to the NSWaBegent of Planning (DoP) for approval to
subdivide the subject site into around 1045 residemtialdnd associated works. The development will be
constructed in a number of stages. A Project Apjdicas to be lodged for approximately the first 381 lots.

The plans for the residential development show tregsacto the subject site will initially be provided one
intersection on Myall Street which currently exisBurther intersections to Myall Street and ToonBrige
are proposed in subsequent Stages.

The intersection of Myall Street and Myall QuaysiBward is currently constructed as a give way canitol

is proposed to construct the second access on Myabt3is a give way control in an early stage of the
development. Under full development and with the dewetnt of industrial land opposite the subject site
which appears likely to proceed at some future datk of the Myall Street intersections will be upgidide
then to 4-way roundabout control.

This assessment is for the full concept plan of 16&5 Wwith consideration of the first stage propggaproval

of 381 lots. It also considers the longer termat$fef the potential continuation of the industestiate on the
western side of Myall Street, and also the developrpetential of Myall River Downs, assumed as a
maximum potential of 1500 lots. The timing of bothlwde potential developments is not currently known
but there effects have been taken into account imstef determining the appropriate ultimate leveloafd
infrastructure requirements.

Details of the concept plan and project plan are:ded inAppendix D.

4.2 Traffic Generation

The level of traffic generation from the developmerdppisal has been assessed using the rates available
from the standard RTA guidelines for Traffic GenergtDevelopments. These Guidelines indicate a range
of traffic generation rates depending on the type lesadactivity, including residential subdivisions.

The RTA guidelines indicate the critical movement periodsrésidential are during the morning and
afternoon peak periods. These movements are associdtedvavk and school trips. Morning peak
flows are generally more critical, as the afternoon peaksf often occur over a longer time frame with
less of a peak. For the purposes of this assessmbat been assumed that the morning and afternoon
traffic flows are similar.

The RTA Guide to Traffic Generating developments indicates typical traffic generation rates for
residential subdivisions such as the subject site are Op35peer dwelling during the peaks and 9 trips per
dwelling per day.

For the project plan residential development of 381 residdotmkhe peak hour flows would be in the
order of 324 vehicle movements per hour and 3429 vehicle movememzypdt is considered that these
rates provide the upper limit for traffic flows and thatuat traffic flows could be considerably lower. A
review of the current development in the locality of tie @ndicates that a significant portion of the
current residents are retired, and therefore do not heleok related trips or work related trips.
Assuming the subject development also accommodates a lang@en of retired people, and then the
traffic flows would be much lower.
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In addition, it is important to note that a sigraint portion of the traffic will be contained traff@ssociated
with trips to the shops, schools, etc. Advice frata RTA Guide to Traffic Generating Developments
indicates that typically some 25% of traffic is losetl traffic, contained within the area of a develagme
such as this and that this traffic does not usexternal road network.

Traffic demands will also be reduced due to the lagbuhe site, providing a positive encouragement for
pedestrians and cyclists for the short trips requivatie adjacent facilities and developments. Italao be
seen that the home office facilities will encouragsignificant portion of the future residents to windm
home, using the internet and phone as part of the cmmation package. The location of the development
discourages daily commuting to the major centre siscNewcastle, thereby attracting people who can work
form home.

It is considered that with the containment of tfipsn the design of the site as well as home basel, the
normal traffic generation rate of 0.85 can be reducesbiye 35%, giving an external trip generation rate of
0.55 trips per dwelling during the peak periods. Dailes would also be reduced by a similar rate. Using
these rates, the Stage One of the development (3§1IMotld generate some 209 vehicles per hour two-way
and the full development of 1045 would generate 575 letriovements per hour.

4.3 Site Access

For the purposes for the project plan vehicle access tat¢éheill be provided via two access points. The
existing intersection of Myall Street and Myall Quaysulvard will provide one access point initially
whilst a second access point will be provided to the ndrthi® existing intersection. The timing of the
second intersection is discussed in Section 6 of this reftw. access roads to the subject site will need
to be designed in accordance with the RTA and Counciirergants. There will be no direct property
access to Myall Street, with all access provided viarteenal road network.

4.4 Traffic Distribution

It is considered that the traffic distribution would b@igar to the existing observed distribution. Whilst a

large number of work related trips would be west talsathe Pacific Highway (Raymond Terrace,

Newcastle etc) it can be seen that leisure assodiapsdor retired people would be east towards Hawks
Nest e.g. golf course, shops and the beach. This ectefl in the current distribution at the intersection
of Myall Street and Myall Quays Boulevard, where in i@ ning peak 70% of the traffic is west bound

towards the Pacific Highway. However, in the afternoon peslod the flows are nearer 60% towards
the east.

For the purposes of this assessment, the traffic hasdisteibuted in a similar manner to the existing
observed splits.

4.5 Pedestrian Access

Pedestrian access to the site would be via existaigiés along Myall Street augmented by the develagme
as proposed by the proponent. It is considered thaugmented existing facilities in the local ared el
more than adequate for the proposed developmentaddition, there will be an extensive network of
pedestrian and cyclist (dual use) paths within itge SThese paths will connect with the existingdestial
development adjacent to the site as well as commacto waterways and the existing shops at the enthe
subject site.

4.6 Public Transport Facilities

The location of the site means that school children itiqodar will require a bus run to service the site.
There is an existing school bus run that operates fromatéés The demands on this existing service may

9
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require additional or improved runs to service this developmbns noted that a bus route throughout
the development is proposed. The school bus run could be exténoleghtthe development if required,
as the layout allows for through traffic movements. ha éarly stages of the development, it would be
beneficial to provide a bus stop and shelter adjacent to thensitepoint on Myall Street in the location
allowed for adjacent to the shopping centre, to providekaymrop off point for schoolchildren.

The provision of school and regular bus routes to the subjeatvi be encouraged through discussions
with the local bus company, with a view to extending and impgpthe existing service.

4.7 Site Operations and Access Arrangements

The indicative site plans for the proposed concegtpanject plan application are presentedppendix C

to this report. Overall access geometry would neeatidet the requisite Council standards for residential
subdivision. The internal road layout will need lie designed in accordance with Council residential
subdivision code taking into account intersectiontrals) pedestrian requirements as well as existing road
geometry requirements such as carriageway width etc.

The internal road network has been planned with cacefidideration of the needs of the new community,
both at the concept and project plan phase of thegbroje

The longer term planning for the area surroundingstiigect site includes development of industrial and
other residential land, on both sides of Myall Stréeis envisaged that the two intersections alongiM
Street that would provide the main points of acae$ise new areas.

It is understood that the longer term planning for #mea surrounding the subject site includes the
development of approximately 15,006 industrial uses and other residential land, on lsates of Myall
Street. It is envisaged that the two intersectainsg Myall Street that would provide the main poiot
access to these new areas would be controlled ultyntmteoundabouts.

The technical analysis for the development of ttesisirelation to the form of intersection contredjuired to
provide satisfactory access for the residentialisitiscussed further Bection 6.

4.8 Parking Requirements

It can be seen that the new development will requirkigafor the residents but that it can be contained
within the site. As per Council design requiremetitere will be garage requirements for the future
development as well as driveway requirements etc.

It is considered that all future parking for theeelepment can be contained on site and that theiefigrtmer
requirement to review parking for the development.

4.9 Other developments

There are a number of other key developments propogkd general vicinity of the site. These include:
* Myall River Downs incorporating an additional approximate®@0 lot residential lots
« Industrial floor space of approximately 15,000 m

Timing of implementation of these two developments is eggeim be beyond the timeframe planned for

development of the Riverside project. Both of the developmilitenpact upon access to Myall Street
in the long term, with access to these sites proposedwady intersections as upgrades of the two
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Riverside access points, to minimise the number of aquasss to the main road Myall Street. The
industrial development which is at the preliminary stagedasfning is proposed to have access via two
access points on Myall Street, the access to the rexigtdustrial land, and via a fourth leg to the
proposed second access into the Riverside site..

The preliminary plans for the Riverside development indighat access in the long term would be
provided via two 4-way roundabout controlled intersections Wauld provide access to the subject
residential development as well as Myall River Downs, taeduture industrial development.

It is important to note however that both the Myall RivemDs and the future industrial development
have not yet been approved. However, when assessing the aptiems for the subject residential
development the impact of this industrial land should be takEnaccount, to ensure robustness of
intersection design.

The assessment of intersection controls and stagingceSs considered in Section 6 of this report has
taken the above planning timeframe into consideration.
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5. Urban Design Principles

5.1 Urban Design Principles

The Riverside development provides an opportunity to contributee integration of land use and
transport integration, through the adoption of urban designipk&s that encourage the full range of
transport  alternatives for visitors and residenthefsite. The transport goals for the development
are outlined belowAppendix E to the report includes a more detailed working paper idasgithe
principles of encouraging a change in travel behaviooutyr the provision of alternative transport
considered early in the development process.

5.1.1 Riverside Transport Objectives

The following transport objectives have been put forwarnabaisof the concept master plan for the
Riverside site:

Pedestrians:

* Improve the Pedestrian Environment

* Promote walking as principle local transport through arntiécite.

* Give pedestrians priority over vehicles within the site

* Enhance walking linkages - provide direct links within the sii@ @ neighbouring attractions to
encourage walking as key local transport. Provide signagjenaitel times to local attractions

* Provide pedestrian links through proposed green/ opeespac

* Provide pedestrian linkages back to Myall Street andbttad shopping centre

* Provide a high standard of pedestrian accessibility / Iiobaithin and to the site with
continuity, consistency of materials, signposting, lighting

Vehicle Access and Movement:

* Primary vehicle access (including service vehicles) fromalM3treet and Myall Quay Boulevard

* In line with promoting pedestrian priority for the site imise vehicle crossing points of footpath
areas

* Promote traffic calming within the local road systenenhance pedestrian safety

» Consider reducing road widths to improve pedestrian environmeasteas of high pedestrian
activity, low vehicle usage and high residential amenity (hlitaffiowing for essential vehicle
access and movement)

Public Transport:
* Promote access to public transport from the site usirad $tops as focal point for access to bus
services, with a high degree of permeability for I@=alice access to the site
* Provide high quality bus facilities at Myall Street angall Quay Boulevard

Cycling:
* Consider nominating a route for cyclists around (rathen thaough) the site to protect and
enhance the environment in high pedestrian activity areas
Parking:
* Provide requisite parking on site to match developmentsneed
* Recognize parking requirement for storage of vehicles
* Manage on street parking adjacent to site for maximunfibefnsite activities (Cafes etc.)

These objectives were taken into account in the develatpoh¢he site concept Master plan.
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6. Assessment of Transport Operations

6.1 Staging Assumptions

For the purposes of considering the impacts of the proposeddmasit including the assumed staging
of implementation, the relationship to other potential tgraent in the area has been assumed as
summarised i able 6.1below. The process of analysis has involved the following:

1. Assess the ability of the existing Myall Quays intersectio cater for the project plan
development threshold of 381 lots

2. If spare capacity is still available, assess the ahilitthe existing Myall Quays intersection to
cater for a portion of the concept plan development thresipotd the level of 1045 lots.

3. When capacity of the existing Myall Quays intersectiomeiched, assess the capacity of the
proposed second access under priority control to cateth&irdmainder of the concept plan
development threshold up to the level of 1045 lots.

4. Consider the impacts of the additional access points ontoahgddrive also available to access
Myall Street to the north.

5. Add a portion of the Myall River Downs Project to the arigtMyall Quays intersection,
upgrading to roundabout control if necessary

6. Add additional development from the Myall River Downs Projéssess the capacity of th&'2
Riverside access, upgrading to roundabout control if necessary

7. Add the industrial development via & leg to the 2 Riverside access, upgrading to roundabout
control if necessary.

This process of analysis of the development stagingratiite, and assumes the timing of the Riverside
Downs and Industrial development post dates the Subject Rizetsvelopment.

Table 6.1 Site Access and staging Assumptions

Stage | Development Staging Myall Quays | Proposed 2"
intersection access

Riverside - 381 lots Existing

Riverside - 590 lots Existing

Riverside - 1045 lots Existing T intersection
Riverside - 1045 lots + 500 Myall River Downs 4-way Rbt T intersection
Riverside - 1045 lots + 1500 Myall River Downs 4-way Rbt 3-way Rbt
Riverside - 1045 lots + 1500 Myall Down + Industrial | 4-way Rbt 4-way Rbt

The results of this process in terms of intersectiorfop@ance and recommendations for staged
implementation of the proposed junctions on Myall Street

6.2 Site Access Operations

It is proposed to provide all vehicle access to the sitéwiaaccess points on Myall Street and two on
Toonang Drive. One of these access points is alreadyreciesl (Myall Quays Boulevard) whilst the
second access to the west will be built as part of a $tdge of the development. It has been identified
that during the initial stages of the development both dfethietersections will be give way controlled,
but that improved access control i.e. roundabout control wilidguired to facilitate full development of
this site and the industrial land on the opposite side ofiNyaeet. The timing of the development of the
roundabout controls will be tied to the various developmeadirsg, ensuring that adequate levels of
service are maintained. The analysis here assessdmitieliate needs of the subject residential
development.
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6.3 Road Network Performance and Capacity

FromTable 3.1, the current peak one-way hourly traffic flows along Mygtheet is in the order of 250
vehicles westbound in the PM peak and 193 vehicles per hour oniertvee/ AM peak. From Table 4.4
of the RTA Guide to Traffic Generating Developments i t@ seen that the level of service for the
current flows is B and A respectively. This assume$éaey good vehicles content is in the order of 5%
and that the road is relatively flat in this location.

Upon completion of the full development of the project appboatrea of 381 residential lots on the
subject site, there could be up to 209 vehicles per hour geddmatthe development during the critical
morning and afternoon peak periods. Assuming 70% of riiiict has an origin/destination to the west
towards the Pacific Highway, it can be seen that tdlifiws along Myall Street could increase by nearly
150 vehicles per hour one-way in the critical direction (westll AM peak, eastbound PM peak). This
would increase the total hourly flows from the currenticaitpeak westbound flow of 150 vehicles per
hour in the AM peak to 300 vehicles per hour. In the afterneak the critical eastbound flow on Myall

Street would increase from 173 vehicles hour to 323 vehictdsopie.

This would mean that there would no change to the egidével of service of B for road users along
Myall Street to the west of the development access polrgsel of service B is defined agHis level is

in the zone of stable flow and drivers still have reasonable freed@®léct their desired speed and to
manoeuvre within the traffic stream, although the general level of coaridrconvenience is less than
that of the level of Service A”lt is considered that the additional traffic generdtpdhe development
will have an acceptable impact upon the existing operatidyafl Street.

Typically, as traffic flows increase along a length addddrivers habits alter. The main change is that
people alter their time of travel where possible to aucévelling during the peak periods. This
effectively increases the duration of the peak hour alongeh@outes whilst reducing the absolute peak
demand along a road during the critical peak periods.

The key issue will therefore be the operation of thesetgtion of Myall Street and the two access points.

6.4 Traffic Distribution

For the Project Application portion of the developmenis proposed to utilise the existing intersection

only (at Myall Quays Boulevard), as all of the additiomaffic associated with the development of 381

residential lots can be accommodated by the existingsgtgon. We note that the applicant may wish to
commission the second access to Myall Street prior todimpletion of the 381 lots. However this is not

required on purely technical grounds, in terms of tradfpacity requirements. As the development
proceeds beyond this first Project Application stagearitlze seen that traffic can be distributed from the
development via four separate access points with three camzetd Myall Street.

It is considered that 70% of the traffic will wish to Hegorth from the site towards Raymond Terrace and
Newcastle via the Pacific Highway during the morning peak persoder the existing observations. The
layout of the site allows ease of choice for drivers ®arsy of the four entry/exit points to gain access to
the greater road network. It is considered that 35%hefttaffic will use the southern intersection
(existing give way controlled intersection at Myall Qu&aulevard) whilst the remaining 65% of the
traffic will use the future access points to the north.

Using the above assumptions, the future traffic flows astmtiwith the Project Application Stage of the
development are presented below.
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Myall Quays
Boulevard
22/12¢
55/1(C
128/2:

Myall

Street

10/5¢
AM/PM

The above traffic flows have been used for the analydiseaimpact of the subject site.

6.5 Intersection Operation
6.5.1 Project Application (381 lots)

The additional traffic associated with the proposed pt@pplication development has been determined
using the future flows associated with the development showweab The intersections have been
assessed using the standard computer package Sidra. sSidiraffic analysis tool developed originally
by the Australian Road Research Board. It calculabes amount of delay to vehicles using an
intersection, and gives a level of service rating which atd& the relative performance of the nominated
intersection treatment. Levels of service of A to € @nsidered to be satisfactory, a level of servide of
is acceptable, and levels of E and F are considered sfas&dry. SIDRA also calculates the degree of
saturation, which indicates the amounspére capacityavailable.

SeeAppendix D for full definition of SIDRA results.

The proposed development will be constructed over a nuofilséages, as required by market demand for
the residential lots. As a worst case scenari@sthieen assumed that the project plan development (381
lots) is constructed entirely in 2007. The additional dgraknt flows shown above have been added to
the current observed traffic flows to assess the perfarenainthe intersection with the additional flows.

The results of the analysis for the existing intersaatontrol with the additional traffic generated by 381
lots are shown overleaf ifable 6.2
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Table 6.2 — Intersection of Myall Street and Myall
2007 traffic flows plus 381 lots (AM/PM)

Quays Boulevard, current intersection layout,

MOVEMENT DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.065/0.134 9.0/9.8 AIA 2/5
Myall Quays
Boulevard
Right turn out 0.293/0.119 13.7/14.3 B/B 12/4
Myall Quays
Boulevard
Through N-bound 0.074/0.049 0.0/0.0 AIA 0/0
Through S-bound 0.068/0.087 0.0/0.0 AIA 0/0

NB: Average delay, degree of saturation and level of service for the most delayed movement

The above analysis shows that with the full stage one aldélielopment (381 of the residential lots) the
existing intersection control at Myall Street and My@llays Boulevard are adequate. The level of
service and associated delays will be similar to thstiexj situation and existing road users will notice
minimal increases in delays and congestion at this etgos.

The intersections have also been assessed for the figsign year of 2017. The through traffic
movements on Myall Street have been increased by 25%esegting an annual increase of 2.5% in
background traffic flows. The results of this analysesmesented imable 6.3below.

Table 6.3 — Intersection of Myall Street and Myall
2017 traffic flows plus 381 lots (AM/PM)

Quays Boulevard, current intersection layout,

DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
MOVEMENT
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.066/0.140 9.1/10.0 AIA 2/5
Myall Quays
Boulevard
Right turn out 0.328/0.132 15.4/15.5 c/IC 14/4
Myall Quays
Boulevard
Through N-bound 0.092/0.062 0.0/0.0 AIA 0/0
Through S-bound 0.084/0.094 0.0/0.0 AIA 0/0

NB: Average delay, degree of saturation and level of service for the most delayed movement
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The above results indicate that the existing priority coettohtersections will continue to provide a high
level of control for all road users over a 10 year design tan@drfor the Project Application Stage of the
development (381 lots). The approach road capacity on Nyadkt is also satisfactory as a two lane
road configuration, and does not require upgrading to @@téhnis project application development.

6.5.2 Concept Plan and Development Staging

The relationship of the proposed project application to theatveoncept plan and surrounding
development has been tested as follow:

Introduction of the % Myall Street access at or before completion of prgyém stage (381 lots.)

Increase the level of lots developed from the concept plato, aipnaximum of 1045 lots

Continue to increase level of lots developed from the@mnglan, up to a maximum of 1045 lot

Determine the point at which the intersection of Myall GuBgpulevard and Myall Street needs

to be upgraded to roundabout control

Increase the development in Myall River downs (oppositeitteand access onto Myall Street /

Myall Quays Boulevard intersection (Max 1500 lots overall)

6. Assess the level of traffic on Myall Street, betwelea intersection at Myall Quays Boulevard
and the future second access and determine road geometrgii.2 lanes in each direction

7. Assess the level of traffic on Myall Street, north andth of the roundabouts and determine at

what point the road needs to be upgraded to 4 lanes

PonE

o

6.5.3 Project Development — Stage One and Two (1045 lots)

The full development at Myall Quays will provide 1045 residémdiz. During the first stage, access will

be via the existing single access point at the priorityrobetl intersection of Myall Quays Boulevard and
Myall Street. During the development of the Riverside sgea@nd access will be provided to the north
of the existing intersection, providing a priority controllatersection similar to the intersection of Myall

Quays Boulevard and Myall Street. The development vath altimately provide connections to Toonang
Drive.

Once the second access is to Myall Street is construttath be seen that traffic from Myall Quays will
be distributed between these two access points. Thelttal &ssociated with the development of 1045
lots, including the current traffic flows using Myall QusaBoulevard are shown below:

Myall Quays
Seconc Boulevard
access
22/12¢
55/10
25/145
64/12
I 128/2:
145/25 12/64 Myall
Street

AM/PM 10/55
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The second access has been assessed to review theyoafpted intersection with the additional traffic
associated with the full development of 1045 residenttsal |¢This is a conservative approach as there
will be some traffic that will make use of the connectian3 ®onang Drive.) The analysis has allowed
for the additional through movements associated with thesflathe existing intersection as well as
background traffic growth to the future design year of 2012. r&kelts of the analysis for the second
intersection are shown below in Table 6.4.

Table 6.4 — Intersection of Myall Street and 2 " Access, Priority Control intersection layout, 2012
traffic flows plus 1045 lots (AM/PM)

DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
MOVEMENT
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.016 / 0.080 9.2/10.8 AlA 1/3
Myall Quays
Boulevard
Right turn out 0.450/0.084 21.5/18.8 B/B 21/3
Myall Quays
Boulevard
Through w-bound 0.190/0.089 0.0/0.0 AlA 0/0
Through e-bound 0.103/0.194 0.0/0.0 AlA 0/0

NB: Average delay, degree of saturation and level of service for the most delayed movement

The above analysis shows that with the proposed second qumiag the full development of 1045 lots
can be developed at Myall Quays through the combinatidheoéxisting priority controlled intersection
of Myall Street and Myall Boulevard together with them®d priority controlled intersection. The
additional connections to the north via Toonang Drive will dlsavailable and will actually result in a
better overall level of service in the area.

With the development of Myall River Downs on the westede sif Myall Street from Myall Quays, the
intersection of Myall Quays Boulevard and Myall Stredl need to be upgraded to a roundabout control,
to allow for a 4-way intersection. The Myall River Dowdsvelopment could potentially yield an
additional 1500 residential lots when fully development. tomsidered that the traffic generation rates
for this residential development will be similar to thgall Quays development, with 0.55 trips per lot
during the peak periods. Using this rate, the impachefttaffic associated with this development has
been assessed on the 4-way roundabout controlled inters@ftiMyall Quays Boulevard and Myall
Street.

It has been assumed that this development could occhinvet5 year design frame. Therefore the
background traffic flows on Myall Street have been inaddsy 2.5% per annum for the future design
year of 2012. The Myall River Downs development flows have beam added to this base flow. The
results of the Sidra analysis are presentéhble 6.50verleaf:
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Table 6.5 — Intersection of Myall Street and Myall Quays Boulevard, roundabout intersection
layout, 2012 traffic flows plus 1045 lots (Myall Qu  ays) plus 1500 lots (Myall River Downs) AM/PM
MOVEMENT DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.117/0.288 14.0/14.5 B/B 5/15
Myall Quays
Right turn out 0.338/0.146 13.4/45.6 B/B 19/7
Myall Quays
Right turn into 0.222/0.487 12.9/13.1 B/B 12/33
Myall River
Downs
Right turn out 0.319/0.070 14.1/12.5 B/B 15/3
Myall River
Downs
Through w-bound 0.195/0.282 6.5/7.2 AIA 10/15
Through e-bound 0.222/0.487 6.1/6.3 AIA 12/33

NB: Average delay, degree of saturation and level of service for the most delayed movement

The above analysis for the 4-way roundabout controlled etgos shows that the proposed roundabout
has adequate capacity to cater for the residential dewelupat Myall Quays (1045 lots) plus the Myall
River Downs residential development (1500 lots).

A further analysis test has been completed at the édidos of Myall Street and the second access to
Myall Quays. Whilst the Sidra analysis indicates thatroundabout at the intersection of Myall Quays
has adequate capacity, the additional traffic from MyaleRDowns will impact upon the operation of
the intersection of the second access point to Myall QaagsMyall Street. As the through movements
increase on the main road, the delays for the turninfictiatrease.

To assess the impact of the Myall River Downs developraettis intersection, a series of tests were
completed to determine the cut-off point for the satisfgobperation of this intersection. By a series of
iterative tests, it was determined that 500 lots coulddéeecloped on Myall River Downs without
providing unacceptable delays at the intersection of My@blet and the second access to Myall Quays.
Beyond this level of development at Myall River Downs, the hgnnovements at the intersection of
Myall Quays and the second access became unacceptable.

The results for the analysis of the second access, withld34developed on Myall Quays and 500 lots at
Myall River Downs are shown below in Table 6.6.

Table 6.6 — Intersection of Myall Street and 2 " Access, Priority Control intersection layout, 2012
traffic flows plus 1045 lots and 500 lots Myall Riv  er Downs(AM/PM)

MOVEMENT DEGREE OF AVERAGE DELAY | LEVEL OF 95" PERCENTILE
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.016 / 0.096 9.3/11.9 AlA 1/3
Myall Quays
Boulevard
Right turn out 0.623/0.127 32.9/25.8 CcC/B 31/4
Myall Quays
Boulevard
Through w-bound 0.267/0.125 0.0/0.0 AlA 0/0
Through e-bound 0.121/0.268 0.0/0.0 AlA 0/0

NB: Average delay, degree of saturation and level of service for the most delayed movement

19
P355 Crighton Myall Quays TIA rev076 26/08/2008 FINAL PAGE



. Mark Waugh Pty Limited
Y ABN 67 106 169 180

% Better Transport Futures Transport Planning & Engineering

Beyond the development of 500 lots at Myall River Downs, tkherskaccess to Myall Quays will need
to be upgraded to ensure acceptable delays for the traffilmg in and out of Myall Quays. As an
interim access, the intersection can be upgradedhi®e-tvay roundabout. The results for the analysis of
this 3-way roundabout are providedTiable 6.7below:

Table 6.7 — Intersection of Myall Street and 2 " Access, Priority Control intersection layout, 2012
traffic flows plus 1045 lots and 1500 lots Myall Ri ~ ver Downs(AM/PM)

DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
MOVEMENT
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.023/0.068 12.2/11..3 B/B 1/3
Myall Quays
2" access
Right turn out 0.109/0.024 12.5/15.1 B/B 5/1
Myall Quays
2" access
Through w-bound 0.409/0.165 5.2/45 AlA 35/9
Through e-bound 0.183/0.450 45/4.8 AlA 10/29

The above analysis shows that with the provision of a 3rwagdabout at the second access point for
Myall Quays, the full development at Myall River Downs1&00 lots can be developed as well as the
1045 lots at Myall Quays.

The final consideration of future proposed development involvesahgtruction of an industrial area to
the west of Myall Street. The plans for this developnmegitate that access would be provided opposite
the proposed second access to Myall Quays, via a 4-wagabout controlled intersection as well as via
the existing industrial access to the north on Myall Stredthis new access would involve the
introduction of a & leg at this intersection.

The impact of the proposed industrial development has lssassed for the future design year of 2017.
This has allowed for the full development of the Myall ¢Riaesidential development (1045 lots), full
development at Myall River Downs residential site (1500 lats) provision of 15,000 f7of general
industrial area. The RTA Guide to Traffic Generating Dgwments has been used to determine the
volume of traffic associated with this development, wittate of 1 trip per 100 frused to assess the
impact.

It has been assumed (conservatively) that all of the industffic will access Myall Street via a single
access with a 4-way roundabout proposed. The analysisdea completed for the future design of 2017,
with 2.5% growth allowed for through traffic flows along My8lireet. The results of the analysis for the
4-way roundabout are presented in Table 6.8 overleaf:
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Table 6.8 — Intersection of Myall Street and 2 " Access, 4-way roundabout, 2017 traffic flows plus
1045 lots (Myall Quays) plus 1500 lots (Myall River ~ Downs) plus 15,000 m  Industrial AM/PM

MOVEMENT DEGREE OF AVERAGE DELAY LEVEL OF 95" PERCENTILE
SATURATION (SEC/VEH) SERVICE BACK OF QUEUE
Right turn in to 0.023/0.070 12.9/11.4 B/B 1/3
Myall Quays
2" access
Right turn out 0.134/0.025 13.3/15.6 B/B 711
Myall Quays
2" access
Right turn into 0.276 / 0.529 11.6/11.9 B/B 16 /38
Industrial area
Right turn out 0.012/0.058 16.1/12.9 B/B 1/2
Industrial area
Through w-bound 0.612/0.210 6.1/4.6 AlA 48 /12
Through e-bound 0.275/0.531 46/5.2 AlA 16/38

The above analysis confirms that with the full developn@éntyall Quays (1045 lots), Myall River
Downs (1500 lots) and the Industrial development (15,0%)aha 4-way roundabout at the second access
point to Myall Quays will have adequate capacity to datethe predicted traffic flows.

6.5.4 Toonang Drive Access

The traffic analysis completed here has conservatagdymed that all access from the development will
use the proposed new access points on Myall Street. Uldsbe noted that the development also
proposes access at two points onto Toonang Drive to thb obrthe subject site, and so it can be
expected that some traffic will use this route. Baa#it¢rflows on Toonang Drive were not recorded,
however based on the level of development noted it is expdetegdak flows along this route would be
of the order of 100 vehicles per hour. The level traffic Uskoonang Drive will be influenced by the
design form of the internal road network of the propcestdte, where it is not intended to encourage this
as a major access route for the estate. It is likelysome of the traffic assigned in the previous analysis
to use the second Myall Street access would in facthes€oonang Drive access. If this were as high as
50% (which is considered unlikely) this would be in the oale’5 vehicles per hour at peak times. This
would place the traffic flows within the environmental capalaihits of a local road, and with an existing
built form observed as a sealed bitumen road with a pavemidth of approximately 6 metres and
shoulders of about 1.2 meters, it is considered that theisoeapable of accommodating this level of
traffic. It is likely in fact that because of the inmtal design proposed for the estate more traffic will use
the Myall Street access.

6.6 Road Safety
6.6.1 Intersection of Myall Street and Myall Quays  Boulevard

The intersection of Myall Street and Myall Quays Beoalel is a RTA Type AUR intersection, with
shoulder widening to allow for westbound through movements orll I8ir&et to continue without being
impeded by traffic turning right into Myall Quays Bouledar There are also left turn lanes. The
intersection is located on a straight section of roadasnsguch offers good visibility on all approaches.
The available visibility exceeds the requirements of Ri&A Road Design Guide and as such it is
considered that the intersection provides a safe and accelptydaleé The layout is clearly laid out and
offers a high level of access.
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It is considered that this intersection provides a sadeappropriate location and layout for the proposed
residential development.

With the future upgrade of this intersection to a roundabanitral (when the industrial land is developed
opposite the site) the safety will be increased furtherthe hazards associated with the right turn
movements will be significantly reduced with a roundaboutrobntRoundabouts provide a higher level
of control compared with a give way controlled intersetti It is considered that a roundabout at this
location will provide a safe and appropriate level of contrrtia intersection.

It is considered that the proposed second access caro@dsate in a safe and appropriate manner,
initially also as a RTA Type AUR intersection. Thiscond access will have a similar layout to the
intersection of Myall Street and Myall Quays Boulel/and will provide good visibility on all approaches

that exceed the requirements. This intersection wildégigned in accordance with the RTA Road
Design Guide and Council requirements.

The levels of traffic generated by this project plan prapase able to be accommodated through the two
priority controlled intersections. The timing of the prawis of roundabout control will therefore be
determined by the rate of development, particularly the gegbandustrial land, on the opposite side of
Myall Street and the future development of the Riversideusiteer the concept plan.

6.7 Pedestrian and Cyclist Facilities

Encouraging pedestrian movement through an improved overaltoement for walking is a key
principle of the Riverside concept plan. The concept allowprfomotion of walking as principle local
transport through and to the site. Where ever possible tpatsswould be given priority over vehicles
within the site, with walking linkages enhanced to provide direks within the site and to neighbouring
attractions to encourage walking. Signage with travetgino local attractions would also be considered.
Pedestrian links would be provided through proposed grgei spaces with linkages back to Myall
Street and the local shopping centre

Overall it is proposed to provide a high standard of pedes#&ccessibility / mobility within and to the
site with continuity, consistency of materials, signpastlighting and so on.

Cyclists can use the roads within the development and pedsstvith be provided with footpaths along
the side of the roads within the development. There wdlb &e a number of off road combined
footway/cycle ways that will provide a high level of convexseand comfort for pedestrians and cyclists.

It is considered that the site has been well designqukfiestrian and cyclist access and permeability.

6.8 Public Transport

It is proposed to promote access to public transport fromitdn@sing the local shops as focal point for
access to bus services, with a high degree of perntgdbililocal service access to the site. The concept
plan has considered the provision of a number of roadsnwiitiel internal structure that are capable of
accommodating bus operations. The proposal focuses on the @nowfshigh quality bus facilities at
Myall Street and Myall Quay Boulevard as a recognisaasport node for the area.

It is considered that there will be an increase in dehfar the school bus runs that currently operate
along Myall Street. The additional demand can be accontemdy augmenting the existing bus service
in this location. A new bus stop should be considerectaniao the site on Myall Street to service the
development. Provision has already been made in MyaetShere for the inclusion of a bus stop. A
future route through the development should also be considerdaefschool bus run.
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6.9 Road Capacity - Myall Street

In order to determine the proportion of existing road space usédrécast traffic flows, the nominal
capacity of each road segment needs to be determinedVollmae to Capacity Ratio (V/C Ratio) is an
accepted measure for evaluating operating conditiOon of esatithe potential breakdown in traffic flow,
which results in delay or reductions in travel speed@h link in urban environment.

As traffic volumes on a road link grow towards the capaa@iue, travel speeds deteriorate from the free
flow speed. When the volume on a link is at capaciy {ne V/C ratio reaches 100% or 1.0), the average
free flow travel speed is not constant and can redgegisantly under certain conditions.

The peak movement along a traffic lane has been usetidanalysis of mid-block performance with
each traffic lane assumed to be capable of accommodating 1 Hi@seer hour before traffic speed is
significantly impacted. The V/C Ratio at capacity foe tihid-block performance assessment has been
assumed 1,400 vehicles per hour as 100% or 1.0. This is congigteperformance measures presented
in the RTA’s Guide to Traffic Generating Development (SEPR and Austroads Guide to Traffic
Engineering Practice Part 2: Road Capacity (1988).

The above mid-block operating criterion has been applia@ tbeevaluate road link operations in the
forecast with development of Riverside scenarios.

The increased development levels will substantially ameehe traffic volumes on Myall Street. Current
traffic flows are relatively low but with the increasesidential (and future industrial development) flows
this will increase. The total traffic flows assocateith the residential development at both Myall Quays
and Myall River Downs. The two-way traffic flows on M Street to the west of Myall Quays
Boulevard will be 1226 vehicles per hour in the AM peak and 128&les per hour in the PM peak.
The peak directional flow will be 933 vehicles per hour.

Based on the above criteria for mid block capacity itmaseen that Myall Street will continue to operate
at satisfactory levels as a 2 lane road

6.10 Internal Road Network

The project plan and concept plan illustrating theppsed general layout of the site are included in
Appendices Cto this report. The overall layout and access gaments have been designed to meet the
nominated transport objectives and to provide an emwient that favours the pedestrian whilst stillvailia
vehicular access where required. Some movement caraderexclusively pedestrian only. Others have been
designed with sufficient width for cars and whereunesgl to allow for service vehicle access. The alver
alignment of on site roads has been developed to ravicenvironment that encourages low speed vehicle
movement, improving overall safety and enhancing tliegigan friendly environment. This is reinforced
through a consistent hierarchy of road forms thatfeeces the principles of movement in all forms in
appropriate local environments that promote ancuecd the overall safety and amenity of the areaegs
geometry would meet the requisite standards for v@hidvement, with the basic principles of urban design
guidelines such as AMCORD applied to reinforce the eéésiehicle environment.

The designated speed of roads within the estate waulthdi of a normal residential area. That is the
normal 50 kph speed limit would apply.

The planning that has been undertaken as part of the develbpiéhe concept plan and project
application for the Riverside development has considered aramdg of factors in terms of the function
of the various local roads within the development. This included a combination of road typologies
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that have been chosen to suit specific road environnfeorts,quiet local streets where it is intended that
the motor car does not dominate, to allowing sufficient sjpaceollector routes for alternate transport
(bus) services.

Of particular concern in this regard is the tendency forrlyeal local authorities to err on the
conservative side and insist on road carriageway widttisatigaexcessive and that encourage vehicle
speeds that are too high. This not only impinges on the osgafaty of neighbourhoods, it also results in
a higher maintenance burden for the council’s who inhéré wtider roads (more pavement to maintain)
and also then have to maintain the various speed calgvates also. Narrower carriageway pavements
suited to the road function can avoid this in the firstglac

It is intended that by applying appropriate widths and roaphidents in the first instance it is not then
necessary to implement other forms of traffic calmingt thave become widely accepted as they are
retrofitted into older road networks where the basic deb&pnot considered the mix of road safety
amenity and environmental issues that are a part of ¢yolsming techniques.

The full range of design features will not be evident uéilail design is completed, but can include
features such as threshold treatments, intersectiorityprontrols (stop and give way signs) as measures
of speed control within the estate. It is also posstbldfset parking at some locations so that the overall
perception of width of carriageway is lessened and heneedspare influenced positively (reduced)
without the need to introduce draconian measures suched lsp@ps into a new estate.

The road design elements have been chosen to inateppen swale drains etc to integrate the desidn wi
the open space and other elements of the overakpoptan.

Extensive discussions have been held with Great Lakes Coufimer® regarding the road design
standards. All issues have been resolved, and designpbesiciave been adopted that will achieve
appropriate Council pavement standards.

24
P355 Crighton Myall Quays TIA rev076 26/08/2008 FINAL PAGE



. Mark Waugh Pty Limited
ey ABN 67 106 169 180

% Better Transport Futures Transport Planning & Engineering

7.  Summary, Conclusions and Recommendations

7.1 Summary

From the study work, the following summary is provided:

1. The subject site is located on a parcel of land within Geadens. The project application
proposal is to develop some 381 residential dwellings with ededaoad network and off street
parking from a potential 1045 lots in the overall concept plan.

2. All vehicle access to the project application stage will lmwigded off Myall Street. Access will
be provided via the existing intersection of Myall Strewt Blyall Quays Boulevard and a future
new access to the north of this intersection is to besgulestly commissioned.

3. Existing traffic flows have been surveyed at the interseatioMyall Street and Myall Quays
Boulevard and the overall traffic flows are low and wethim the existing road capacity.

4. The traffic flows associated with the proposed developrapptication of 381 lots have been
determined using the RTA Guide to Traffic Generating Devetogs together with a reduction
for internal traffic movements and allowance for home b&smsthess as well as lower demand
associated with retired people living at the developmenis guide indicates there could be
some 215 vehicles per hour associated with the proposed devetopunimg the peak periods.
The traffic has been assigned to the road network imdgas manner to the existing surveyed
flows at the intersection of Myall Street and Myall Qai&8pulevard.

5. The operation of the existing intersection of Myallegtrand Myall Quays Boulevard has been
assessed using the standard computer program Sidra. idiae aéBalysis indicates that the
existing intersection control will have adequate capaoityater for the flows associated with the
project application stage of the development on the sitéotbrthe current 2007 and future 2017
design years.

6. The intersection has then been analysed further to afisessnpact of further residential
development with access via Myall Quays Boulevard.s Bidlra analysis indicates that some 590
residential lots could be developed off Myall Quays Bwatd using the existing intersection
control. Beyond 590 lots, this intersection on its own wouttirie be upgraded to a roundabout
control.

7. The existing intersection when combined with the proposed secordsato the north on Myall
Street is able to cater for the full 1045 lots under the comdapt

8. The additional access available via Toonang Drive alsaibategs to a higher overall level of
service at the proposed access junctions, and along Myedit Bty allowing greater dispersal of
traffic flows.

9. The assessment has then taken into account the proposaitl Rlyer Downs residential
development. Plans for this development indicate some 15@@m&al lots could be developed
on this land. Traffic generation rates are again expdotée lower than normal, due to home
based business as well as retired residential reducinghmeastkdemands. Access to these lots
will be provided via a roundabout controlled intersection a@alMStreet and Myall Quays
Boulevard, with a fourth leg providing access to thete lo

10. The Sidra analysis indicates that a single 4-way roundatiluttave adequate capacity to cater
for both the Myall Quays and Myall River Downs developmebelays and congestion for all
road users would be acceptable. Again, this analyssbkeen completed for the future design
year of 2017.

11. Additional testing of the second Myall Street access wdételopment of Myall River Downs
indicates that this junction would require upgradeawndabout control as a 3 leg intersection,
because of the additional through traffic movements. Analysicates this would occur at a
development level of approximately 500 lots.
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12. With the introduction of the industrial land to the west ofdlll Street, access to this activity can
be catered for via a™leg to the second Myall Street access. This opesatisfactorily under
roundabout control for both the current 2007 and future 2017 design year

13. If the industrial land were to commence development pridiytall River Downs, then the need
for the 4" leg and roundabout control at tHé Rlyall Street access is triggered by this activity.

14. The existing layout of the intersections on Myall Streelvigles a clear and easily understood
layout. Sight visibility lines on all approaches are good ang itonsidered that existing
intersection of Myall Street and Myall Quays Bouleveath provide a safe and appropriate layout
to cater for the predicted flows associated with the l[dpweent.

15. The future need to upgrade intersections on Myall Straeiutedabout control will be determined
by the rate of development of the proposed Myall River Dowsglential development and the
industrial land on the opposite side of Myall Street to M@uays and not by the Riverside
concept plan development based on the known timing of developments.

16. The existing two lane configuration of Myall Street Ivgtovide adequate capacity for all road
users including this proposed residential development.

17. The internal road layout will be designed in accordante twe Council requirements.

18. Pedestrians and cyclists will be catered for witoabination of off-road and on-road facilities.

19. The development will require access for children to ékisting school bus runs to Raymond
Terrace. As part of the development a bus stop and she#fdo be provided adjacent to the
entry points on Myall Street.

20. A bus route is proposed to be implemented in consultatiintive local bus company through
the development.

21. Extensive discussions have been held with Great Lakes {Cdbificers regarding the road
design standards. All issues have been resolved, and gesigiples have been adopted that will
achieve appropriate Council pavement standards.

7.2 Conclusion

From the study, it is concluded that the existing roacesysteyond the site is able to cater for the traffic
demands of the proposed residential development of bothl IQyalys and Myall River Downs. The
existing intersection control at Myall Quays Boulevard &tyall Street when combined with &92
intersection (of similar design) on Myall Street, togetwith access to Toonang Drive can accommodate
the entire Riverside Concept Plan area (1045 lots.)

The two southern intersections of Myall Street will oréguire upgrading at or before the development
of either or both of Myall River Downs or the industrehdl to the west of Myall Street.

7.3 Recommendations

In consideration of the staging of the Concept Plan it is rewrded that the concept plan and project
application reflect the following commitments:

1. The second access to Myall Street (as a priority cledrqunction) be provided prior to the
development of 500 lots within the concept plan. (i.e. bef@&90 threshold.)

2. Access to be provided to Toonang Drive in line with the Conglapt staging, at say 700 lots. (i.e.
before the 1045 yield.)

3. The Riverside Concept plan in isolation be allowed to be deseloptotal (1045 lots) based on the
capacity of the proposed 4 intersections

4. The two southern intersections of Myall Street onlp¢cupgraded at / before the requirement arises
for these to act as 4-way intersections. (i.e. accesgggered by either or both of Myall River
Downs or the industrial land to the west of Myall Stieet.
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Appendix A Traffic Survey Results
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Appendix B  Sidra Intersection Modelling Results

Intersection Summary
Myall St and Myall Quays Boulevard
2007 AM flows base plus 381 lots One access

Performance Measure Vehicles Persons
Demand Flows - Total 645 veh/h 968 pers/h
Percent Heavy Vehicles 2.9 %
Degree of Saturation 0.293
Effective Intersection Capacity 2200 veh/h
959% Back of Queue (m) 12 m
959% Back of Queue (veh) 1.7 veh
Control Delay (Total) 1.09 veh-h/h 1.64 pers-h/h
Control Delay (Average) 6.1 s/veh 6.1 s/pers
Level of Service Not Applicable
Level of Service (Worst Movement) LOS B
Total Effective Stops 266 veh/h 399 pers/h
Effective Stop Rate 0.41 per veh 0.41 per pers
Proportion Queued 0.21 0.21
Travel Distance (Total) 391.1 veh-km/h 586.6 pers-km/h
Travel Distance (Average) 606 m 606 m
Travel Time (Total) 7.6 veh-h/h 11.4 pers-h/h
Travel Time (Average) 42.6 secs 42.6 secs
Travel Speed 51.2 km/h 51.2 km/h
Operating Cost (Total) 264 $/h 264 $/h
Fuel Consumption (Total) 39.1 L/h
Carbon Dioxide (Total) 98.0 kg/h
Hydrocarbons (Total) 0.152 kg/h
Carbon Monoxide (Total) 6.18 kg/h
NOX (Total) 0.210 kg/h
P355 Crighton Myall Quays TIA rev076 26/08/2008 FINAL PAGE

28



Mark Waugh Pty Limited
ABN 67 106 169 180
Better Transport Futures Transport Planning & Engineering

Myall Quays Boulevarde
< i = o
@ 2 g 12 2 £
— < = =

§ —_i>§ §4f_— S § S

- I Z

c = c =

2 s 2 s
Level of service Delays

Myall Quays Boulevarde Myall Quays Boulevarde

= o = o

@ £ @ £

— = — J - . L =

Bl gL L

- Z - Z

c = c =

2 s 2 s
95" percentile queue Degree of saturation

P355 Crighton Myall Quays TIA rev076 26/08/2008 FINAL PAGE



Intersection Summary
Myall St and Myall Quays Boulevard
2007 PM flows base+381 lots one access

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
739 veh/h
2.3 %

0.140

5285 veh/h
5m

0.7 veh

1.31 veh-h/h
6.4 s/veh
Not Applicable
LOS B

340 veh/h
0.46 per veh
0.18

448.2 veh-km/h
606 m

8.8 veh-h/h
42.8 secs
51.0 km/h
305 $/h

46.1 L/h
115.3 kg/h
0.183 kg/h
7.83 kg/h
0.256 kg/h
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Persons
1109 pers/h

1.96 pers-h/h
6.4 s/pers

510 pers/h

0.46 per pers
0.18

672.3 pers-km/h
606 m

13.2 pers-h/h
42.8 secs

51.0 km/h

305 $/h

PAGE

30



Mark Waugh Pty Limited
ABN 67 106 169 180

Better Transport Futures Transport Planning & Engineering
Myall Quays Boulevarde Myall Quays Boulevarde
= ;: = ;:
Y 3 @ 3
— — - _8 — _8
2 3z S |E e £
— < = =
§ —_i>§ §4f_— S § S
- Z - Z
S > S >
2 = 2 =
Level of service Delays
Myall Quays Boulevarde Myall Quays Boulevarde
= z = E
= 3 = 3
® s ® 2
= =
w w
2 g 2 g
. 5|3 5
S > S >
o = o =

95" percentile queue

P355 Crighton Myall Quays TIA rev076 26/08/2008

Degree of saturation

FINAL PAGE

31



Intersection Summary
Myall St and Myall Quays Boulevard

2017 AM flows base plus 381 lots One access

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)
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Vehicles
713 veh/h
3.1 %

0.328

2177 veh/h
14 m

2.0 veh

1.17 veh-h/h
5.9 s/veh
Not Applicable
LOS C

276 veh/h
0.39 per veh
0.21

432.3 veh-km/h
606 m

8.4 veh-h/h
42.4 secs
51.5 km/h
289 $/h
42.6 L/h
106.5 kg/h
0.164 kg/h
6.43 kg/h
0.224 kg/h
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Persons
1070 pers/h

1.76 pers-h/h
5.9 s/pers

414 pers/h

0.39 per pers
0.21

648.5 pers-km/h
606 m

12.6 pers-h/h
42.4 secs

51.5 km/h

289 $/h
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Intersection Summary
Myall St and Myall Quays Boulevard
2017 PM flows base+381 lots one access

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)
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Vehicles
800 veh/h
2.5 %

0.146

5485 veh/h
5m

0.7 veh

1.34 veh-h/h
6.0 s/veh
Not Applicable
LOS C

346 veh/h
0.43 per veh
0.18

485.2 veh-km/h
606 m

9.4 veh-h/h
42.5 secs
51.4 km/h
327 $/h

49.1 L/h
122.8 kg/h
0.193 kg/h
8.04 kg/h
0.268 kg/h
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Persons
1200 pers/h

2.01 pers-h/h
6.0 s/pers

519 pers/h

0.43 per pers
0.18

727.8 pers-km/h
606 m

14.2 pers-h/h
42.5 secs

51.4 km/h

327 $/h
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Intersection Summary
Myall St and Myall Quays Boulevard

2012 AM flows base plus 590 lots One access

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)
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Vehicles
793 veh/h
2.5 %

0.453

1751 veh/h
24 m

3.4 veh

1.64 veh-h/h
7.4 s/veh
Not Applicable
LOS C

381 veh/h
0.48 per veh
0.26

480.8 veh-km/h
606 m

9.7 veh-h/h
43.9 secs
49.7 km/h
333 $/h
49.2 L/h
123.1 kg/h
0.194 kg/h
8.02 kg/h
0.267 kg/h
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Persons
1190 pers/h

2.46 pers-h/h
7.4 s/pers

572 pers/h

0.48 per pers
0.26

721.2 pers-km/h
606 m

14.5 pers-h/h
43.9 secs

49.7 km/h

333 $/h
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Intersection Summary
Myall St and Myall Quays Boulevard

2012 PM flows base+590 lots one access

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation

Effective Intersection Capacity

95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service

Level of Service (Worst Movement)

Total Effective Stops
Effective Stop Rate
Proportion Queued

Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)
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ﬂ/ﬂb Better Transport Futures

Vehicles
864 veh/h
2.2 %

0.176

4913 veh/h
7 m

0.9 veh

1.63 veh-h/h
6.8 s/veh
Not Applicable
LOS C

419 veh/h
0.48 per veh
0.20

523.8 veh-km/h
606 m

10.4 veh-h/h
43.2 secs
50.5 km/h
360 $/h

54.3 L/h
135.8 kg/h
0.217 kg/h
9.33 kg/h
0.303 kg/h
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Persons
1296 pers/h

2.44 pers-h/h
6.8 s/pers

628 pers/h

0.48 per pers
0.20

785.7 pers-km/h
606 m

15.5 pers-h/h
43.2 secs

50.5 km/h

360 $/h
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Intersection Summary
2nd access and Myall St
2017 AM flows base+1045

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
721 veh/h
4.0 %

0.335

2152 veh/h
14 m

2.0 veh

0.87 veh-h/h
4.3 s/veh
Not Applicable
LOS C

184 veh/h
0.26 per veh
0.15

437.1 veh-km/h
606 m

8.2 veh-h/h
40.8 secs
53.5 km/h
279 $/h
40.0 L/h
100.2 kg/h
0.145 kg/h
4.90 kg/h
0.195 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
1082 pers/h

1.31 pers-h/h
4.3 s/pers

276 pers/h

0.26 per pers
0.15

655.7 pers-km/h
606 m

12.2 pers-h/h
40.8 secs

53.5 km/h

279 $/h
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Better Transport Futures

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering
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Intersection Summary
2nd access and Myall St
2017 PM flows base+1045

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation

Effective Intersection Capacity

95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service

Level of Service (Worst Movement)

Total Effective Stops
Effective Stop Rate
Proportion Queued

Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
721 veh/h
4.0 %

0.163

4421 veh/h
2m

0.3 veh

0.61 veh-h/h
3.0 s/veh
Not Applicable
LOS C

158 veh/h
0.22 per veh
0.06

436.8 veh-km/h
606 m

7.9 veh-h/h
39.4 secs
55.4 km/h
271 $/h
39.5L/h
98.9 kg/h
0.142 kg/h
4.82 kg/h
0.193 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

Persons
1082 pers/h

0.91 pers-h/h
3.0 s/pers

238 pers/h

0.22 per pers
0.06

655.2 pers-km/h
606 m

11.8 pers-h/h
39.4 secs

55.4 km/h

271 $/h
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Intersection Summary
2nd access and Myall St
2012 2nd access+1045+500 lots

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
1017 veh/h
4.2 %

0.618

1644 veh/h
30m

4.3 veh

1.66 veh-h/h
5.9 s/veh

Not Applicable
LOS C

246 veh/h
0.24 per veh
0.16

616.6 veh-km/h
606 m

11.9 veh-h/h
42.3 secs
51.6 km/h
404 $/h
56.2 L/h
140.6 kg/h
0.201 kg/h
6.36 kg/h
0.264 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

Persons
1526 pers/h

2.49 pers-h/h
5.9 s/pers

369 pers/h

0.24 per pers
0.16

924.9 pers-km/h
606 m

17.9 pers-h/h
42.3 secs

51.6 km/h

404 $/h
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Better Transport Futures

Mark Waugh Pty Limited

ABN 67 106 169 180
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Intersection Summary
2nd access and Myall St
2012 2nd access+1045+500 lots

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
976 veh/h
4.1 %

0.266

3674 veh/h
4m

0.5 veh

0.77 veh-h/h
2.8 s/veh
Not Applicable
LOS B

185 veh/h
0.19 per veh
0.07

591.4 veh-km/h
606 m

10.6 veh-h/h
39.2 secs
55.7 km/h
363 $/h

52.4 L/h
131.3 kg/h
0.185 kg/h
5.90 kg/h
0.248 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
1464 pers/h

1.15 pers-h/h
2.8 s/pers

277 pers/h

0.19 per pers
0.07

887.1 pers-km/h
606 m

15.9 pers-h/h
39.2 secs

55.7 km/h

363 $/h
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Better Transport Futures

Mark Waugh Pty Limited

ABN 67 106 169 180

Transport Planning & Engineering
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Intersection Summary
Myall St and Myall Quays Boulevard

ﬂ/ﬂb Better Transport Futures

2012 AM flows base+1045 lots + 1500 lots Myall Downs

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

Vehicles
1924 veh/h
1.2 %

0.401

4794 veh/h
21'm

3.0 veh

5.26 veh-h/h
9.8 s/veh
LOS A

LOS B

1339 veh/h
0.70 per veh
0.60

1208.4 veh-km/h
628 m

25.9 veh-h/h
48.5 secs
46.6 km/h
898 $/h
134.7 L/h
336.8 kg/h
0.559 kg/h
26.12 kg/h
0.800 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
2886 pers/h

7.89 pers-h/h
9.8 s/pers

2008 pers/h

0.70 per pers
0.60

1812.6 pers-km/h
628 m

38.9 pers-h/h
48.5 secs

46.6 km/h

898 $/h
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pUNOqUINOS 15 lIeAN

Myall Downs (1500 lots)

Myall St northbound

Better Transport Futures

Mark Waugh Pty Limited
ABN 67 106 169 180

Transport Planning & Engineering

Level of service

pUNOQUINGS 1S IIEAN
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Myall St northbound

Myall Downs (1500 lots)

Myall Quays Boulevarde

pUNOqUINOS 15 lIeAN

Myall Downs (1500 lots)

Myall St northbound

Delays

95" percentile queue

P355 Crighton Myall Quays TIA rev076 26/08/2008

pUNOQUINGS 1S IIEAN
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Degree of saturation

FINAL PAGE

49



Intersection Summary
Myall St and Myall Quays Boulevard

ﬂ/ﬂb Better Transport Futures

2012 PM flows base+1045 lots +1500 lots Myall Downs

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

Vehicles
2015 veh/h
1.5 %

0.487

4139 veh/h
33 m

4.6 veh

5.58 veh-h/h
10.0 s/veh
LOS A

LOS B

1410 veh/h
0.70 per veh
0.63

1266.2 veh-km/h
628 m

27.3 veh-h/h
48.8 secs
46.3 km/h
950 $/h
143.7 L/h
359.4 kg/h
0.595 kg/h
28.05 kg/h
0.857 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
3023 pers/h

8.38 pers-h/h
10.0 s/pers

2115 pers/h

0.70 per pers
0.63

1899.4 pers-km/h
628 m

41.0 pers-h/h
48.8 secs

46.3 km/h

950 $/h
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Mark Waugh Pty Limited
ABN 67 106 169 180
Better Transport Futures Transport Planning & Engineering
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puNoOqUINS 13 [IBAN
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95" percentile queue Degree of saturation

P355 Crighton Myall Quays TIA rev076 26/08/2008 FINAL PAGE



Intersection Summary
2nd access and Myall St

2012 AM flows base+1045+1500 roundabout

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation

Effective Intersection Capacity

95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service

Level of Service (Worst Movement)

Total Effective Stops
Effective Stop Rate
Proportion Queued

Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
1238 veh/h
4.4 %

0.490

2527 veh/h
35m

4.8 veh

2.08 veh-h/h
6.0 s/veh
LOS A

LOS B

586 veh/h
0.47 per veh
0.33

764.4 veh-km/h
617 m

15.3 veh-h/h
44.4 secs
50.0 km/h
543 $/h
85.9 L/h
215.1 kg/h
0.331 kg/h
15.54 kg/h
0.503 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

Persons
1857 pers/h

3.12 pers-h/h
6.0 s/pers

880 pers/h

0.47 per pers
0.33

1146.5 pers-km/h
617 m

22.9 pers-h/h
44.4 secs

50.0 km/h

543 $/h
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Better Transport Futures

Mark Waugh Pty Limited

ABN 67 106 169 180

Transport Planning & Engineering
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Intersection Summary
2nd access and Myall St
2012 PM flows base+1045+1500 Downs

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
1220 veh/h
4.4 %

0.450

2708 veh/h
29 m

4.0 veh

1.82 veh-h/h
5.4 s/veh
LOS A

LOS B

513 veh/h
0.42 per veh
0.21

749.4 veh-km/h
614 m

14.6 veh-h/h
43.1 secs
51.3 km/h
519 $/h
81.9 L/h
205.2 kg/h
0.312 kg/h

14.38 kg/h
0.474 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

Persons
1830 pers/h

2.73 pers-h/h
5.4 s/pers

770 pers/h

0.42 per pers
0.21

1124.1 pers-km/h
614 m

21.9 pers-h/h
43.1 secs

51.3 km/h

519 $/h
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Better Transport Futures
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ABN 67 106 169 180
Transport Planning & Engineering
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Intersection Summary
Myall St and Myall Quays Boulevard

ﬂ/ﬂb Better Transport Futures

2012 AM flows base+1045+1500+industrial roundabout

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

Vehicles
1973 veh/h
1.3 %

0.410

4813 veh/h
22 m

3.1 veh

5.41 veh-h/h
9.9 s/veh
LOS A

LOS B

1385 veh/h
0.70 per veh
0.62

1238.4 veh-km/h
628 m

26.6 veh-h/h
48.5 secs
46.6 km/h
921 $/h
138.4 L/h
346.3 kg/h
0.574 kg/h
26.87 kg/h
0.823 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
2960 pers/h

8.11 pers-h/h
9.9 s/pers

2078 pers/h

0.70 per pers
0.62

1857.5 pers-km/h
628 m

39.9 pers-h/h
48.5 secs

46.6 km/h

921 $/h
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Better Transport Futures

Mark Waugh Pty Limited

ABN 67 106 169 180

Transport Planning & Engineering

pUNOqUINOS 15 lIeAN
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Myall Downs (1500 lots)

Myall St northbound

pUNOqUINOS 15 lIeAN
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Intersection Summary
Myall St and Myall Quays Boulevard

ﬂ/ﬂb Better Transport Futures

2012 PM flows base+1045+1500+Industrial roundabout

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

Vehicles
2064 veh/h
1.6 %

0.521

3960 veh/h
37 m

5.1 veh

5.73 veh-h/h
10.0 s/veh
LOS A

LOS B

1452 veh/h
0.70 per veh
0.65

1296.2 veh-km/h
628 m

28.0 veh-h/h
48.8 secs
46.3 km/h
974 $/h
147.6 L/h
369.2 kg/h
0.610 kg/h
28.84 kg/h
0.882 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
3096 pers/h

8.59 pers-h/h
10.0 s/pers

2178 pers/h

0.70 per pers
0.65

1944.3 pers-km/h
628 m

42.0 pers-h/h
48.8 secs

46.3 km/h

974 $/h
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pUNOqUINOS 15 lIeAN

Myall Downs (1500 lots)

Myall St northbound

Better Transport Futures

Mark Waugh Pty Limited

ABN 67 106 169 180

Transport Planning & Engineering

Level of service

pUNOQUINGS 1S IIEAN

Myall Quays Boulevarde

Myall St northbound

Myall Downs (1500 lots)

Myall Quays Boulevarde

pUNOqUINOS 15 lIeAN

Myall Downs (1500 lots)

Myall St northbound

Delays

95" percentile queue

P355 Crighton Myall Quays TIA rev076 26/08/2008

pUNOQUINGS 1S IIEAN

Myall Quays Boulevarde

Myall St northbound

Myall Downs (1500 lots)

Degree of saturation
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Intersection Summary
2nd access and Myall St

ﬂ/ﬂb Better Transport Futures

20012 AM flows base+1045+1500+Industrial roundabout

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

Vehicles
1514 veh/h
5.0 %

0.614

2465 veh/h
48 m

6.5 veh

2.93 veh-h/h
7.0 s/veh
LOS A

LOS B

811 veh/h
0.54 per veh
0.45

937.3 veh-km/h
619 m

19.2 veh-h/h
45.5 secs
48.9 km/h
685 $/h
110.0 L/h
275.6 kg/h
0.426 kg/h
20.60 kg/h
0.655 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
2271 pers/h

4.39 pers-h/h
7.0 s/pers

1216 pers/h

0.54 per pers
0.45

1406.0 pers-km/h
619 m

28.7 pers-h/h
45.5 secs

48.9 km/h

685 $/h
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Mark Waugh Pty Limited
ABN 67 106 169 180

Better Transport Futures Transport Planning & Engineering

second access
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Intersection Summary
2nd access and Myall St

2017 PM flows base+1045+1500+Industrial

Performance Measure
Demand Flows - Total
Percent Heavy Vehicles
Degree of Saturation
Effective Intersection Capacity
95% Back of Queue (m)
95% Back of Queue (veh)
Control Delay (Total)
Control Delay (Average)
Level of Service
Level of Service (Worst Movement)
Total Effective Stops
Effective Stop Rate
Proportion Queued
Travel Distance (Total)
Travel Distance (Average)
Travel Time (Total)
Travel Time (Average)
Travel Speed
Operating Cost (Total)
Fuel Consumption (Total)
Carbon Dioxide (Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
NOX (Total)

P355 Crighton Myall Quays TIA rev076 26/08/2008

ﬂ/ﬂb Better Transport Futures

Vehicles
1502 veh/h
4.9 %

0.531

2827 veh/h
38 m

5.3 veh

2.49 veh-h/h
6.0 s/veh
LOS A

LOS B

705 veh/h
0.47 per veh
0.33

924.0 veh-km/h
615 m

18.4 veh-h/h
44.1 secs
50.2 km/h
658 $/h
105.3 L/h
263.8 kg/h
0.404 kg/h
19.16 kg/h
0.620 kg/h

Mark Waugh Pty Limited
ABN 67 106 169 180
Transport Planning & Engineering

FINAL

Persons
2253 pers/h

3.74 pers-h/h
6.0 s/pers

1057 pers/h

0.47 per pers
0.33

1385.9 pers-km/h
615 m

27.6 pers-h/h
44.1 secs

50.2 km/h

658 $/h
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second access

pUNOqUINOS 15 lIeAN

Industrial Access

Myall St northbound

Level of service

Better Transport Futures
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Industrial Access
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Appendix C Criteria for interpreting results of SIDRA

1-Level of Service (LoS

Traffic Signals and Roundabouts Give Way and Stop Signs
A | Good Good
B Good, with acceptable delays and spare capacity Acceptable delays and spe
capacit
C Satisfactory Satisfactory, bt requires accider
study
D | Operating near capacity Near capacity and requiresient
study
E | At capacity, excessive delay: roundabout requivss capacity, requires other contrpl
other control method mode
F Unsatisfactory, requires other control mode| binsatisfactory, requires other
additional capacity control mode

2-Average Vehicle Delay (AVD)

The AVD is a measure of operational performance oingarsection relating to its LoS. The average
delay should be taken as a guide only for an average ictierseLonger delays may be tolerated at some
intersections where delays are expected by motorigistf®se in inner city areas or major arterial rpads

LoS Average Delay / Vehicle Traffic Signals and Give Way and Stop Signs
(secs) Roundabouts
Less than 15 Good operation Good operation
B 15to 28 Good with acceptable delays artceptable delays and spdre
spare capacity capacity
C 28t0 42 Satisfactory Satisfactory but accident study
required
D 42 to 56 Operating near capacity Near capacity, accisierly
required
E 56 to 70 At capacity, excessive delay| At capacity; requires othar
roundabout requires other contiotontrol mode
mode
F Exceeding 70 Unsatisfactory, requirednsatisfactory, requires other
additional capacity control mode

3-Degree of Saturation (D/S)

The D/S of an intersection is usually taken as the higlagist of traffic volumes on an approach to an
intersection compared with the theoretical capacity, armmeasure of the utilisation of available green
time. For intersections controlled by traffic signai®th queues and delays increase rapidly as DS
approaches 1.0. An intersection operates satisfactehign its D/S is kept below 0.75. When D/S
exceeds 0.9, queues are expected.

64
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Appendix D  Site Concept Plans
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Appendix E  Urban Design Principles
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