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1. Introduction

Better Transport Futures was commissioned by Sandy Sheneddpment Pty Ltd to prepare a
Traffic Impact Assessment for the proposed residedgaklopment for Lot 22 Deposited Plan
located on the northern boundary of Sandy Beach, NSVis ré&port is required to accompany the
development application for subdivision of the land under Partf2AeoEnvironmental Planning
Assessment Act, 1979 and submitted to the Minister ofnifigras consent authority.

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

» Chapter 2 outlines the existing situation in the vicinity of the subjetg,sincluding
discussion on the planned development growth within the vicinity raad network
changes 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 kmiens and

recommendations for the traffic operations of the siteswpport the development
application for the proposal.
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2. Existing Situation

2.1 Background and Site Location

The subject site is located on a parcel of land to thih mdthe existing township of Sandy Beach,
some 20 kms north of Coffs Harbour. It is bounded to the spu®andy Beach, to the west by
the Pacific Highway and by the beach to the east. iT&ésurrently vacant. Access to the site is
available via an existing entry point to the south ofstte

The location of the site is shown belowFigure 2.1

I o

]

Subject site

Source: WherelS

Figure 2.1 — Site Location
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2.2 Local Road System

2.2.1 Road Characteristics

The Pacific Highway is the main road through the genecality of the subject site. The Pacific
Highway provides a vital link along the east coast of Auateatd provides a link between Grafton
and beyond to the north and Coffs Harbour and beyond to the stus a classified road (State
Highway number 10) and any works on or adjacent to itireqgonsent from the Council (the road
authority) and concurrence from the Roads and Traffic Aitjhimr NSW (RTA).

The Pacific Highway in the general locality of the sitevmtes a mixture of one and two lanes of
travel in both directions and has a posted speed liM0d&m/h. At the key intersections, there
are turn lanes to increase the capacity of the intersectibhe majority of intersections provide a
sheltered right turn storage lane for traffic as welliglst turn acceleration lanes for traffic exiting
the side roads. To the immediate north of the site, thdid®alighway connects with Graham
Drive via a three way intersection. Graham Drive liaksund to the south and west to connect
again with the Pacific Highway to the south of the site &andy Beach.

The Pacific Highway provides a reasonably straight aligniethie general vicinity of the subject
site. It provides travel lanes in the order of 3.5 metide,wvith 2 lanes provided southbound and
a single lane northbound. There are no footpaths provided atidength of the Pacific
Highway and there are minimal shoulders in this location.

Access to the subject site is available via a numbéocal residential roads. All of these roads
provide a similar road layout and all connect with existiagidential roads. As part of the
development, two new road connections will be made, twatlispersal of trips as well as
ensuring good connectivity to the existing residential devetopisurrounding the site.

All of these local roads provide a single lane of travéhan overall road width in the order of 7-8
metres. Footpaths are generally not provided, due to the catmobirof low traffic flows and
pedestrian movements. The development will connect to Pirseéhteand Ti-Tree Road.

Pine Crescent is a local residential road, providing a esitagie of travel in both directions. It
operates under the blanket 50 km/h residential zone of SaratyhBelt provides access to a
number of residential lots and forms a loop, connecting Wiamond Head Drive to the south-
west and Maple Road to the east.
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Photo 1 — View east along Pine Crescent showing typlccross section

The second access to the subject site is via an extensidfTtee Road. Ti-Tree Road provides a
single lane of travel in both directions with an overadlttvin the order of 7 metres. Ti-Tree Road
provides access to a number of residential lots aadriently a cul-de-sac with no through traffic
movements.

I

Photo 2 — View north along Ti-Tree Road showing typal cross section
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Vehicle access to the main road network will then be véaridnd Head Drive and Graham Drive.
Diamond Head Drive provides a single lane of travel in bot#ctions with an overall width in the
order of 8 metres. There is a constriction to its widtlere it passes over the Pacific Highway but
retains a single lane of travel in both directions. Tioad provides collector road function,
connecting the local residential roads with Graham Drive.

Photo 3 — View west along Diamond Head Drive showing tygal cross section on road bridge over the Pacific
Highway

Diamond Head Drive connects with Graham Drive at its wested. Graham Drive performs the
function of a major collector road providing a connectiorhi orth and south with the Pacific
Highway. It provides a mixture of 60 km/h through the residkarea of Sandy beach and 80
km/h at its northern end.
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Photo 4 — View north showing typical cross section @raham Drive in the locality of Sandy Beach.

2.3 Traffic Volumes
2.3.1 Traffic Data

No specific traffic surveys have been completed forpghigect. Data has been obtained from the
Roads and Traffic Authority for the project. The daaa been obtained from the “Detailed Traffic
and Transport Assessment, Pacific Highway Upgrade — SapphiVoolgoolga” dated"™@August
2007. This document provides traffic count data at the nmaémsiections in the vicinity of the
subject site. These surveys were completed in 2006 anelevant for the current situation.

The results from the traffic survey indicate that duringstm@eyed morning peak period the two-
way traffic flow along Graham Drive were 216 at its soutrerd and 258 at its northern end. The
corresponding afternoon peak period shows that the two-wayafl the southern end was 332 and
296 at its northern end. The traffic patterns show thaemdr wishing to head north from the
Sandy Beach locality use the northern intersection of Gradbeawe and the Pacific Highway
whilst those heading south use the southern intersection.

The traffic flows indicate that the typical two-wayffiaflow along Graham Drive is in the order
of 260 vehicles per hour in the morning peak and 340 vehiclequerin the afternoon peak.
Whilst no traffic surveys have been completed on the leesilential roads within the general
locality of Sandy Beach, observations completed on siteglpak hours indicate that the traffic
flows are much lower, with typically less than 100 vehigles hour two-way. Flows on the local
residential roads such as Pine Crescent and Ti-Treé Roald be in the order of 20-30 vehicles
per hour two-way.
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2.3.2 Road Classification

It is usual to classify roads according to a road hiéng in order to determine their functional role
within the road network. Changes to traffic flows on thadsocan then be assessed within the
context of the road hierarchy. Roads are classifiedrdiep to the role they fulfil and the
corresponding volume of traffic they should carry. Thed®aand Traffic Authority of New South
Wales (RTA) has set down the following guidelines forfthreetional classification of roads.

Arterial Road

Typically a main road carrying over 15,000 vehicles per dalyfalfilling a role as a major inter-
regional link with over 1,500 vehicles per hour during the peakshotihe Pacific Highway is
classified as an arterial road.

Sub-arterial Road
Defined as secondary inter-regional links, typicallyrgiag volumes between 5,000 and 20,000
vehicles per day with between 500 and 2,000 vehicles per hour dueipgak hours.

Collector Road

Provides a link between local areas and regional rogggally carrying between 2,000 and
10,000 vehicles per day. At volumes greater than 5,000 vehieteslgy, residential amenity
begins to decline noticeably. Peak hour flows would be k@280 to 1,000 vehicles per hour.
Graham Drive would be classified as a collector road.

Local Road

Provides access to individual allotments, carrying low mals, typically less than 2,000 vehicles
per day with peak hour flows up to 250 vehicles per hour. Athefresidential roads within
Sandy Beach would be classified as local roads.

Peak hour volumes on all types of roads are typicaltifimihe range of eight to twelve per cent
of the daily flows.

Using Table 4.5 from the RTA Guide to Traffic Generating&epments (reproduced below), it
can be seen that the ultimate capacity for Graham Dmivkis location is around 2,800 vehicles
per hour two-way and 1400 in the single lane locations

Table 2.1 - Urban Road peak hour flows per direction

Level of One Lane Two Lanes
service (vehs per (vehs per hour)
hour)

A 200 900

B 380 1400

C 600 1800

D 900 2200

E 1400 2800

Source: RTA Guide to Traffic Generating Devel opments, version 2.2 dated October 2002.

For the current traffic flows along Graham Drive, therent level of service would be A/ B
during the peak periods. The peak directional flow isrexuly 203 with all other flows
substantially less than this. All of the local residantoads within Sandy Beach would be
operating at a level of service of A.
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2.4 Intersection Control and Operation

The minor intersections in the general locality of the site controlled by simple give way
controls. There are a couple of mini roundabouts installedg Diamond Head Drive to aid
turning movements. These mini roundabouts have been designedotonaadate the turning
movements of larger vehicles e.g. school buses that operatethilomgad. The intersection of
Diamond Head Drive and Graham Drive is also a give wayraoneflecting the low overall

traffic volumes along this section of the road.

The two intersections of Graham Drive and the Pacifghttay are both controlled by give way,

with a seagull type intersection to maximise turningagaty as well as ensuring maximum safety
for all road users provided at the southern intersectiome Aorthern intersection with Graham
Drive has a sheltered right turn lane for traffic turnifigthe main road, but there is no central turn
lane for traffic turning right out of the side road.

A review of the traffic data for these two intersectishsws that there is a high right turn demand
out of Graham Drive (south) on to the Pacific Highway, viihin the AM peak and 110 in the
PM peak. The corresponding flows for the northern interseetier8 and 2 vehicles per hour.
Drivers obviously use the southern intersection more, duthé shorter route but also as a
reflection of the different intersection layouts.

2.5 Road Network Improvements

It is understood there are no major road network improvemeamsgyd in the local vicinity of the
subject site, apart from normal road maintenance pertbisgeCouncil. However, the RTA is
currently reviewing the southern intersection of Graltaimwe and the Pacific Highway to increase
the length of the right turn storage for traffic exitingetside road. This should improve the
operations for the right turn out of the side road aalice the delays for this movement.
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The major road network change is the proposed upgradie t®dcific Highway. The RTA have
identified that the Pacific Highway in this locationlivide operating at capacity by the year 2011,
with delays and congestion expected beyond this timeframéoduentinual development to the
north and south of Sandy Beach. The RTA have determinethkaean of options for upgrading the
Pacific Highway in this location and the preferred optioto igpgrade along the current alignment
to provide two lanes in each direction. There will bertr@al median provided along the length of
the upgrade to stop right turn movements except at key losatibims option will provide a grade
separated intersection to the immediate north of the subjecthat will provide a connection to
Grahams Drive (north) and Hearnes Lake. There will bevanpass for local traffic movement
and slip ramps, allowing for all turning movements at ltigation.

2.6 Public Transport, Pedestrians and Cyclists

Public transport is limited in the general vicinity of thie.s There is a couple of school bus runs
operated in the general locality of Sandy Beach by RBassService. These provide a service to
Woolgoolga and Grafton to the north and Coffs Harbour to the solittese routes provide a
regular bus service for the school bus runs and limited rumsd®y to Friday. The Saturday
service is less frequent and there are no services Ssinodawblic holidays.

There are limited facilities provided for pedestrians aydligts in the general vicinity of the site.
However, due to the low traffic volumes it can be seahdclists are able to use the public roads
in the vicinity of the site. There are generally no fotitpawithin Sandy Beach. Pedestrians are
able to walk on the edge of the residential roads or usediges. Given the relatively remote
nature of Sandy Beach it is considered that there woaltttle demand for external cyclist and
pedestrian trips to centres north and south of the site.
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3. Proposed Development

3.1 Development and Access Arrangements

The proposal for the subject site is to develop ttes fer residential purposes. A preliminary lot
layout has been prepared, indicating the creati@80fresidential lots.

Access will be provided via a number of connectionsxistieg residential roads. During the initial
stages of the development, there will be two accesgspalong the southern boundary that will
connect with Pine Crescent and Ti-Tree Road. Aréuthird access will be provided at the northern
edge of the site that will connect with the futuradapgrade of the Pacific Highway. The timing of
this third access point will be dependent upon the tirafrige Pacific Highway upgrade.

There will be a network of internal roads that pwibvide access to the proposed individual residential
lots. As well, a network of footpaths and cyclewaydl provide access through the site and
connections between the adjacent existing residentals within Sandy Beach and access to the
beach and Hearnes Lake.

3.2 Traffic Generation

The level of traffic generation from the developmprdposal has been assessed using the standard
rates available from the RTA guidelines for Trafficn@eating Developments. These Guidelines
indicate a range of traffic generation rates dependin the type of land use activity including
residential development.

The RTA guidelines indicate the critical movement periodsesidential development are during
the morning and afternoon peak periods. These movementssaogated with work and school
trips. Morning peak flows are generally more critiee,the afternoon peak flows often occur over
a longer time frame with less of a peak. For the purpolstss assessment, it has been assumed
that the morning and afternoon traffic flows are similar.

The RTA Guide to Traffic Generating developments indicdtas tiypical traffic generation rates
for residential subdivisions such as the subject site arer@p85er dwelling during the peaks and
9 trips per dwelling per day.

For the full potential residential development of 280 regidelots, the peak hour flows could be
in the order of 238 vehicle movements per hour and 2,520 vehicle magegpeerday. These are
considered a worst case scenario and does not allow fer lates associated with older people
living in this locality. It is considered that this demginent would appeal to early retirees due to
its location and design. The traffic generation ratescéest®d with retirement use is much lower,
typically in the order of 0.2 vehicle trips in the peak hourkis is less than a quarter of the typical
rate for a residential unit and would reduce the trafeneration significantly from the
development.

The flow rates for a typical residential use havenbapplied in the traffic analysis for these
investigations i.e. 238 vehicles during the peak $idorensure robustness of design.

3.3 Site Access

Vehicle access to the development will be via a number wfaeeess roads, connecting to the
existing road network. At the southern end of the skteret will two new road access points
created. A new road will be provided off Pine Cresdcleat will connect near the right hand bend
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at the western end of Pine Crescent. A second new attcéiss site will be provided via an
extension of Ti-Tree Road. During the initial stages ofdé&eclopment, these access points will
be the sole access to the site and a circular roadwipprovided connecting these two access
points to allow trips to be dispersed.

Discussion has been held with the RTA (meetifig\®vember at RTA Grafton office — meeting

notes attached Appendix A). A third access will be providednd the later stages of the

development to provide access to the north. This thircsasg# connect with the future on-ramp

that will be constructed as part of the Pacific Highwagrage. The timing of this third access
point is dependent upon the construction of the Pacific Highwidye RTA have accepted this

third access, subject to detail design issues and wjlline a developer agreement to fund any
additional works required to alter and extend the soutitbon-ramp to facilitate this access.

34 Traffic Distribution

A review of the traffic data within the report for theci®ia Highway upgrade shows that the traffic
is reasonably equally split between destinations to the amodisouth of this locality. There is a
slight bias towards the south. For the purposes of thessis®ent it has been assumed that 55% of
the trips have an origin/destination to the south and 45%draweigin/destination to the north of
the site.

With the two access points along the southern boundary,conisidered that the traffic will be
reasonably evenly split between these two access pdistper normal residential development, it
is assumed that 85% of the flows would be outbound in thepadk and 15% inbound. During
the afternoon peak the flows would be opposite, with thentyapf flows being inbound.

When the third access to the north is constructedcitnsidered the majority of the traffic would
use this northern access. All traffic to and from thémwould use this access, as there will be
slip ramps on both sides of the Pacific Highway to catetifiese movements. In addition, south
bound traffic would also use this intersection, as theyuse the southbound on-ramp to access
the Pacific Highway. It can also be seen that trdfficand from the south could use this
intersection, using the ramps provided. Once this link is prdyitiés considered that some 75%
of traffic movements associated with the subject develapmeuld use this northern access point.

35 Pedestrian Access

Pedestrian access to the site would be via existeigiés along the adjacent road network. As part
of the development, footpaths will be provided aldmg new residential roads in accordance with
Council design requirements. There will also be &esyf combined footways/cycleways around

the site that will allow for internal movements. €Bk new internal paths will connect with the

existing roads in the locality as well as provid@anection to the beach side. In addition, a walkway
is proposed around Hearnes Lake.

3.6 Public Transport Facility

The development has the potential to increase public trard@mand. The design of the main
spine road will allow for the movement of future buses. By plingitwo access points along the
southern boundary, a bus will be able to circulate throughitéeluring the initial stages.
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3.7 Site Operations and Access Arrangements

Overall access geometry will meet the requisite Cowwtendards for residential subdivision. The
internal road layout will be designed in accordawitt Council residential subdivision code taking
into account intersection controls, pedestrian req@ntsmas well as road geometry requirements such
as carriageway width etc. The road design with alster for the movement of service vehicles such as
refuse collection vehicles, buses and removal trugtks,

The technical analysis for the development of theeisitiscussed further 8ection 4.

3.8 Parking Requirements

It can be seen that the new development will requirkingarfor the residents but that it can be
contained within the site. As per Council desigruitegnents, there will be garage requirements for
the future development as well as driveway requiresnetat It is considered that all future parking
for the development can be contained on site andi#g is no further requirement to review parking
for the development.
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4.  Assessment of Transport Operations

4.1 Site Access Operations

During the initial stages of the development, it can be se&nall traffic associated with the
development will gain access to the road network viawleriew road connections to the south of
the site via Pine Crescent and Ti-Tree Road. Trafiictken use Diamond Head Drive to access
Graham Drive and the greater road network.

4.2 Road Network Performance and Capacity

From Section 2.3above, it can be seen that the current peak hour tfadfis along the local
roads in the general vicinity of the subject site are vawny typically less than 100 vehicles per
hour on Diamond Head Drive and under 50 on the residential réadsn Table 4.5 of the RTA
Guide to Traffic Generating Developments it can be seenthibaevel of service for the current
flows is A. This table shows that the cut off point fustlevel of service is some 200 vehicles per
hour one-way.

Upon completion of the full development of 280 residential latshe subject site, there could be
up to 238 vehicles per hour generated by the development during tlval amtdrning and
afternoon peak periods. It is understood that the propdsesiopment will be built over six (6)
stages and completed over a number of years, dependent upoaritet demands. The current
program for the development (assuming all the approvalshgoiace in a timely fashion) is for
construction of the road network and infrastructure to cenua in mid 2009 with land sales
occurring in late 2009. The development will then be fully bped over a 4 or 5 year
timeframe.

Assuming an even staged development, there would be somei&énties lots developed per
stage and some 70-80 lots per year. The traffic flows dvilndrefore increase over the timeframe
to the peak total flows of 238 vehicles two-way during thakpperiods.

The timing for the Pacific Highway has not yet been deteethiby the RTA. As a worst case
scenario, it has been assumed that the full developmerit Wwe completed before the third access
point to the north is provided. Assuming the distribution detané&ection 3.4 this would give a
peak directional flow of 102 vehicles per hour on each ofrttezgections.

This would increase this peak directional flow in theko@a Ti-Tree Road and Pine Crescent from
the current peak directional flows in the order of 30 vehipksshour to some 132 vehicles per
hour. Inthe PM peak, the peak directional traffic flow lddacrease in a similar manner.

This would mean that the level of service for the tcaffiovements along both Pine Crescent and
Ti-Tree Road would remain at a level of service of l&evel of service A is defined aghis, the

top levd is a condition of free flow in which individual drivers are virtually unaffected by the
presence of othersin thetraffic stream. Freedom to select desired speeds and to manoeuvre within

the traffic stream is extremely high, and the general level of comfort and convenience provided is
excellent”.

The RTA Guide to Traffic Generating Developments also prevailvice on environmental limits
for residential roads. Table 4.6 from the RTA guide jsoduced below.
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Table 4.6
Envircnmental capacity performance standards on residential streets
Maximum Speed .
Road class Road type (km/hr) Maximum peak hour volume {veh/hr)
Access way 25 100
Local 200 environmental goal
Street 40
300 maximum
300 envirenmental goal
Collector Street a0
300 maximum

Maote: Maximum spesd relates to the approprate design maximum speeds
in mew residentia developments. In existing areas maxmum soeed relstes
to B5th percentile speed.

For a local residential street, it can be seen tmatenvironmental goal is 200 vehicles per hour
with the maximum desirable environmental limit being 300 vehiger hour. For the full
development and the third access to the north not builgnitbe@ seen that the additional traffic
flows generated by the subject development will not adversepact upon the desirable
environmental limits. The limits provided above will not be egeeeand the impacts are
therefore considered acceptable.

The key issue will be the operation of the various s&etions within Sandy Beach as well as the
operation of the key intersections of Graham Drive an®®#weific Highway.

4.3 Intersection Operation, Ti-Tree Rd and Diamond Head Dr.

The additional traffic associated with the proposed dewedop has been determined above to
assess the impact of this traffic on the local road nétwdfrom a review of the local road
network, it has been determined that the impact of the a@awent will be split between the two
southern access points. The vast majority of traffic mares would then require a right turn out
of Ti-Tree Road and left turn into Ti-Tree Road.

It is useful to consider the Austroads threshold levelsrtersection capacity under uninterrupted
flow conditions.Table 4.1 below presents these thresholds. Where traffic flowsafi#iin these
limits intersection operation is essentially at no delainterruption for approaching drivers other
than to obey the requisite road rules.

Table 4.1 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

It can be seen that with the current traffic flowsthed intersection do not reach these threshold
limits and therefore traffic operates well withlbtif any delay, except for the requirement to slow
down to negotiate the intersection. This confirms ongbieervations. The two-way flow along
Diamond Head Drive is less than 400 vehicles per hour andddecad flow on Ti-Tree Road
would be less than 250 vehicles per hour.
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The other important factor for the operation of aernsection is road safety. One of the key issues
for road safety is sight visibility, so that drivers tw priority road (Diamond Head Drive) can
observe any vehicle pulling in or out of the side road asaselirivers on the side road being able
to judge a suitable gap to pull out of the side road.

The visibility has been checked on site and it is considiérat adequate visibility is provided in
both directions along Diamond Head Drive. Diamond Head Dirivthis location provides a
relatively straight alignment and offers acceptable Wiildor the posted speed limit of 50 km/h.

Photo 5 — View to left (east) for traffic exiting T-Tree Road

=

Photo 6 — View right (west) for traffic exiting Ti-Tree Road
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It is considered that the additional total development flaillshave an acceptable impact upon
the operation of this intersection. With the provisionhef future third intersection to the north of
the site, the additional development traffic flows using thisersection would decease
considerably. It is considered that less than 30% ofdenelopment flows would use this
intersection once the third northern access is constructed

4.4 Intersection Operation, Pine Crescent and Diamond Head Dr

The impact of the additional traffic associated with tdevelopment has been assessed for the
intersection of Pine Crescent and Diamond Head DrivgairA it is considered that the thresholds
shown inTable 4.1 above are not met. The traffic flows on Pine Crescentless than 100
vehicles per hour and the flows on Diamond Head Drive woulddsethan 400 vehicles per hour.
It can be seen that with the current traffic, flowshé intersection do not meet the threshold limits
from Table 4.1 and therefore traffic operates well withe if any delay, except for the
requirement to slow down to negotiate the intersection.

Again, the safety implications have been observed on Bii@mond Head Drive provides straight
alignment in this location. To the west of the intelisectthere is a width restriction on Diamond
Head Drive created by the bridge over the Pacific Highwalyis flestriction acts as a slow point,
encouraging drivers to proceed at a speed less thanstezipeed limit of 50 km/h.

The sight visibility has been checked on site and it isidened that this intersection provides a
safe and appropriate layout.

Photo 7 — View to right (west) for traffic exiting Pire Crescent

P0453 Sandy beach North TIA REV04 29/08/2008 Final PAGE 18



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

Photo 8 — View left (east) for traffic exiting Pine @escent

4.5 Intersection of Diamond Head Drive and Graham Drive

During the initial stages of the development, before the northetess is constructed, all of the
traffic associated with the development will use therggetion of Diamond Head Drive and
Graham Drive. This intersection provides a simple give eaayrolled layout, with Graham Drive
being the priority road. Graham Drive at this locatiorrapes with a sign posted speed limit of 60
km/h.

It is considered that the peak hour two-way traffic flawvghis location would be in the order of
250-300 maximum vehicles per hour along Graham Drive. The #éovgy Diamond Head Drive
would be considerably less than this, at fewer than\&bfcles per hour. With the additional
traffic movement associated with the development, thesesfloould increase by up to 251
vehicles per hour along Diamond Head Drive. Allowing for 56P4hese vehicles having an
origin/destination to the south, the two way flow on Graltame to the south of this intersection
could increase by some 131 vehicles to 400-450 vehicles per hour.

It can be seen that the future total flows at this sseion could exceed the threshold limits
identified by the RTA for a simple give way intersectidrherefore the intersection would benefit
from being upgraded, to decrease delays and congestion for trédffiparticular, it would be
desirable to increase the capacity of the road fondraffning right into Diamond Head Drive. A
review of the intersection layout shows that currently,inbersection provides a simple give way
layout with no shoulder widening to allow for right turningfica

It is considered that this intersection should be upgradepart of the development of the subject
site, to cater for the increased demand for traffioifg right into Diamond Head Drive during the
afternoon peak period. This intersection will requirengeipgraded to a RTA Type AUR that will
provide a sealed shoulder through the intersection to provideigum width for the northbound
movement on Graham Drive of 6.0 metres between the cemérarid the edge of the seal. This
will allow a through traffic movement to continue along k& Drive without being delayed by a
vehicle waiting to turn right into the side road (DiamonééiBrive). This would be assessed and
detailed during the development application stage of the @doethe project.
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A diagrammatic layout of this upgrade is provided below:
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Source: Austroads Guide to Intersections at Grade.

Grahams Drive in this location provides straight alignmemximising visibility in both
directions. The visibility has been checked on site anéesscthe requirement for the posted

speed limit of 60 km/h.

Photo 9 — View to right (north) for traffic exiting Diamond Head Drive
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Photo 10 — View to left (south) for traffic exiting Damond Head Drive

4.6 Intersection of Graham Drive and the Pacific Hwy

During the initial stages of the development, before th&i®&tighway upgrade occurs and the
third access is constructed, all vehicles to and from ubgest site will access the greater road
network via the two intersections of Graham Drive gr&lPacific highway.

A review of the road network would indicate that thosweds heading south would use the
southern intersection of Graham Drive and drivers headimh noould use the northern
intersection of Graham Drive and the Pacific Highway. isTdlso reflects the current traffic
patterns along Graham Drive.

From the report prepared by Connell Wagner for the upgradbeoPacific Highway in this
location, this intersection currently operates at al lefsservice of C during both the AM and PM
peak periods. This indicates there is some spare capacayditional traffic. Whilst there may
be some additional delays for traffic turning right out ofltara Drive, the future upgrade of the
Pacific Highway in this location will substantially reduthese delays.

It can be seen that the critical movements will be thehbound exit movement in the AM peak
(requiring a right hand turn from the southern Graham Dritersection into the Pacific Highway
southbound) and the southbound entry movement in the PM pghtkhand turn from the Pacific

Highway into Graham Drive at the northern end).

The RTA have identified that the right turn out of Gralanve onto the Pacific Highway at the
southern end requires an upgrade and are currently workiag omerim solution to increase the
capacity of this right hand turn. This will involve increasithe length of the central right turn
acceleration lane, creating increased capacity for keshiiarning right out of Graham Drive.

For the full development there could be in the order of 1bkes maximum turning right out of
this intersection. However, it is expected that theifitadighway will have been upgraded
towards the later stages of this development, thereforartioaint of traffic associated with the
development turning right out of Graham Drive south wilhineh lower.
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It is considered that the additional traffic associatéti the development will have an acceptable
short term impact upon the operation of this intersectibhere will be some additional delays

created for the traffic turning right out of Graham Driwat these will be eliminated once the

Pacific Highway upgrade is constructed. The layout providegeacontrol for vehicle movements

and the current capacity will increase with the worlappsed by the RTA.

This intersection is located on a relatively straiglttisa of the Pacific Highway offering good
visibility for drivers. It is considered that this émsection provides a safe layout and can
accommodate the additional traffic from the development. atie&lent history for this length of
the Pacific Highway does not highlight this intersectionasry a high accident rate.

Photo 11 — Graham Drive (southern) intersection with Bcific Highway. Note seagull type intersection layout.

For the northern intersection of Graham Drive and the ieadi§hway, the major movement will
be left out in the AM peak and right in to Graham Drive frime Pacific Highway in the
afternoon. The critical movement will be the right turn i@f@ham Drive in the PM peak.

From the report prepared by Connell Wagner for the upgradeeoPacific Highway in this
location, this intersection currently operates atvallef service of A during both the AM and PM
peak periods. This indicates there is considerable spaeeigafor additional traffic. Whilst
there may be some additional delays for traffic turningtrigto Graham Drive in the PM peak,
the future upgrade of the Pacific Highway in this location sulbstantially reduce these delays

This intersection is located on a relatively straighttisa of the Pacific Highway offering good
visibility for drivers. It is considered that this émnsection provides a safe layout and can
accommodate the additional traffic from the development. atie&lent history for this length of
the Pacific Highway does not highlight this intersectionasry a high accident rate
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For the full development there could be in the order of 3ticles maximum turning right into
Graham Drive at this intersection. However, it is expethat the Pacific Highway will have been
upgraded towards the later stages of this developmentfdteetbe amount of traffic associated
with the development turning right at this location will becimdower. With the future upgrade
this intersection will be replaced with a grade safel interchange.

Photo 12 - Graham Drive (northern) intersection with Ricific Highway. Note right turn lane for traffic turnin g off
Pacific Highway

4.7 Future Third Access via On-ramp to Pacific Hwy Upgrade

An initial assessment has been completed with regatttetproposed future site access to the on-
ramp to the Pacific Highway at the northern edge of the Sitee RTA has provided projected
traffic volumes for this ramp and intersection, to allimwan assessment of the operation of this
access. An initial assessment for this access indidhi@ a 3-way roundabout controlled
intersection could be provided on this ramp that woulzhafbr two-way movements on this ramp
between the roundabout and Hearnes Lake Drive to the northfficTwould remain one-way
southbound from this roundabout on the slip to merge with soutftomovements on the Pacific
Highway.

An alternative access arrangement in this location dvbelto allow for a left in and left out only
to and from the site onto the on-ramp to the Pacific Highwais would still cater for the
majority of traffic movements and would have the minimapact upon the operation of this on-
ramp.

A detailed assessment has not been completed on téisection at this stage, as there are no
plans available from the RTA. The RTA has indicated Hrataccess at this location will be
acceptable to them, subject to detailed design and traéfaelling. The RTA also indicated that
the alterations to the on-ramp layout would need an atterat the Environmental Impact
Statement completed for the Pacific Highway in this lotati

A detailed assessment of this access point will be coetpliet RTA requirements during the
detailed design of the development.
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4.8 Pedestrian and Cyclist Facilities

It can be seen that the future pedestrian movements dsslogith the proposed development will
be relatively low. It is considered that the proposed ldpweent will not require any additional
pedestrian facilities to be provided in the general localitythe site. The development will
provide a network of off road dual use paths that will provide gedestrian and cyclist
connections around and through the site. This will catecdonections to the existing Sandy
Beach development to the south of the site as well as coomeetiound Hearnes Lake and to the
beach foreshore.

4.9 Public Transport

It can be seen that the proposed development will havenanaliimpact in terms of public
transport demand and no additional facilities or routesbeilfequired as part of this development.
There could be increased demand for the school bus run ataddi of the site has catered for
bus use, with the main north-south spine road designedédp foatbus movements. During the
initial stages of the development, buses will be able toegadhrough the site via a one-way
circulation, entering for example via Ti-Tree Road theiirex via Pine Crescent (or vice versa).
The extent of modifications (if any) to the bus serviceSandy Beach will need to be determined
at construction stage and will require discussion wittbtireecompany. During the initial stages, it
is considered that the school bus service would not needattdoed from the existing route, as
the initial stages will be within 400 metres of the erigtschool bus run along Diamond Head
Drive.

4.10 Internal Road Network

All of the internal roads will be designed in accordanith Council requirements and will operate
under a posted speed limit of 50 km/h. All of these roadseilnder the control of Council and

as such will comply with Council’'s standards for residdrestate roads. All roads will allow for

two way traffic movements. The major north-south spine iisadesigned to accommodate a
future bus route and will be designed as a collector typk rdae roads off this collector road will

be designed as residential roads with reduced widtlstmaiiage drivers from speeding. All roads
and intersections must be able to accommodate swept pa#nmants associated with a large rigid
vehicle such as a Council refuse collection truck or a ratisdwan.
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5.  Summary and Conclusions

5.1 Summary

From the study work, the following summary is provided:

1. The proposed development is to provide a residential sulmivigi280 lots, which would
be developed over a number of stages. This assessmdmtdrasompleted for the full
development of 280 lots.

2. The site is located to the north of Sandy Beach, some 2hknth of Coffs Harbour. The
site is bounded to the west by the Pacific Highway wiidhe main road in the locality.
The Pacific Highway provides the major arterial link aloimg east coast of Australia and
is under the control of the Roads and Traffic AuthorityN&W (RTA). The RTA has
provided traffic data for use in this study.

3. The RTA has identified that the Pacific Highway in tlisation will reach capacity by
2011 and they have identified that the Pacific Highway ia tbcation will require an
upgrade to two lanes in each direction. There will beaaley separated intersection
provided to the immediate north of the site to connect withh@ms Drive north and
Hearnes Lake Drive.

4. It has been assumed that the standard rates for reaid#gvelopments from the RTA
Guide to Traffic Generating Developments could apply, givorges238 vehicles per hour
two-way during the peak hours for the full development of 280. lots has been
determined that some 55% of the traffic would have anrofiglestination towards the
south and the balance to the north, based upon existing tnadf’ements in and out of
Graham Drive.

5. The vehicle access to the site is proposed via two nessgapoints to the south of the site,
that will tie-in with the existing local road networklhe new access points are via Pine
Crescent and Ti-Tree Road. These access points evilhéd sole access points until the
third access is provided to the north to link with the angrdor the Pacific Highway
upgrade in this location.

6. The impact of the additional traffic associated with tledevelopment has been assessed
on these local residential roads and it can be seenwatathout the third access to the
north, the impact of the development upon these local restlendids is acceptable. The
future total vehicle flows along these roads will remaithimi acceptable environmental
limits for their classifications.

7. The operation of the local intersections has been seeslt is considered that the
intersections along Diamond Head Drive provide adequate capacitater for the
additional traffic flows and that the two key intersesf impacted upon by the
development flows will provide an acceptable and safe aperfar all road users.

8. The intersection of Graham Drive and Diamond Head Dra lbeen assessed and it is
considered that this intersection will need to be upgradgeart of the development. It is
considered that the intersection should be upgraded ®TéanType AUR to allow for
increased right turns into Diamond Head Drive. This upgsaill ensure that there will be
minimal delays for northbound traffic movements on GrahaiweDr This would be
further assessed and conditioned during the development aipplisttge of the process.

9. The RTA has indicated that they would accept a third adcethe development site via
the on-ramp to the future Pacific Highway upgrade, subject tiletdesign and traffic
modelling. An initial assessment indicates that an accas be provided at this location.
The access at this location will need to be designe@pmbved by the RTA.
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10. The internal road network, together with the new connectmiise existing road network
will be designed in accordance with the Council roadgaeguide. All road works will
need to be approved by Council.

11. Existing pedestrian, cyclist and public transport facditie the general vicinity of the
subject site will be adequate for the proposed developrmenttwork of internal off-road
paths will cater for pedestrian and cyclist movements. ifftleenal road system has been
designed to cater for future bus routes (to be determineahsultation with the local bus
company).

5.2 Conclusion

From the study, it is concluded that the existing roatkayss able to cater for the traffic demands
of the proposed residential development subject to the rmegesmd infrastructure requirements
and it is recommended that the development be approved fimgratinds.

As part of the development, the following road upgrade willdogired:

» Upgrade of the intersection of Grahams Drive and Diamondl iDeave to a RTA Type
AUR intersection.
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Appendix A Meeting Notes

Notes from meeting with RTA of'8November 2007.

These notes are provided from the meeting held at the RTA Grafeeting on Thursday"8
November 2007.

RTA representatives: Greg Sciffer (Development Assessrficer), Chris Clark (Project
Manager, Pacific Highway upgrade)— RTA Grafton

The following points were raised and discussed at théimgee

The interim option for providing a left in and left out ess to the subject site
was discussed with the RTA. The RTA indicated that theyld resist any new

direct access to the Pacific Highway, as they activedk $@ reduce the number
of intersections along the Pacific Highway. Where acteswailable via the

existing road network they will not allow a new accesse@rovided.

Discussion was held with Chris Clark with regard toess to the future on-ramp
located to the immediate north of the site. This ramplelprovided as part of
the future road upgrade of the Pacific Highway in thistiooa Chris indicated
that in principle he did not have any objection to actessg provided via this
ramp. However, the current RTA Environmental Impact State(gg8) for the
proposed upgrade does not allow for this connection, therefeeparate EIS
would be required for this connection. Chris also indat#tet the traffic flows
would need to be reviewed to ensure that the accestsl wawk and that there
would be acceptable impacts for traffic created by theldprreent.

The preferred route upgrade for the Pacific Highway wasudsed. The RTA
indicated that the Pacific Highway in this location wouldabe&apacity in 2011
and that in the order of 90% of the traffic on the Patiiighway in this location
was local traffic. Whilst other options are still beingatdissed for the Pacific
Highway, it can be seen that even with an inland rootdhé¢ west the Pacific
Highway in this location will need to be upgraded to a mimmaf 2 lanes in
each direction. The RTA plans indicate that this futwréening will occur
along the western side of the highway.

The timing for the road upgrade was discussed with the .RTHe RTA
indicated that there is no firm date for any works, #rat the timetable could
alter dependent upon the upcoming Elections. However, the minitaundate
would be post 2009.

Discussion was held with regard to the timetable forpioposed Hearns Lake
development. Study team indicated that construction queddibly start in mid
2009, if the planning and design remained on target.
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A proposed staging of the development was discussed with thevRih regard
to partially developing the site form the southern end aogiging access via
the existing local road network. It is noted that the dgrakent has two points
of access to the local road network at the southern erttieofite. It was
indicated that as development would take a number ofsyteadevelop that
access to the north could be delayed until later irptbgect when access could
be provided to the future ramp access to the Pacific Highwdyje@ to RTA
approval).

RTA will NOT approve an interim access to the site aiyeoff the Pacific
Highway.

RTA to provide traffic data for the future flows on the paatcess to the Pacific
Highway. This has been received {18ovember 2007).

Whilst the upgrade options for the Pacific Highway coulduide the western
inland route upgrade, the Pacific Highway in this locatilh still need to be
upgrade to 2 lanes in each direction to cater for the toafiic needs. Therefore
the future ramp access will be constructed.

RTA will accept a connection to the future ramps onto thefieadighway;
subject to the preparation of an EIS for the connection and taitert® the
current ramp arrangements and that the proposed altsrandh have an
acceptable impact upon the ramp operation. All additionas ¢osidjust the on-
ramp will be borne by the developer.

Access to the local roads will need to be address€duacil satisfaction.
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Appendix B Preliminary Site Plans
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