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1. Executive summary

The gerational performance oEast Derwent Highwayighway), between Old Beach arBowenBridge
hasbeenassessed using a theoretical capacity methodology, which compares the theoretical lane capacity
against the current and predicted peak hour traffiemands Traffic modelling software hassobeen

used to assess the junctions along the highway, to gbatiie level of service for user3.he information
provided withinthis assessmenits of the predicted outcomes and possible mitigations.

TheTivoli Green residential expansiomhichhasalreadybeenapproved, will beginto generate additional
traffic movementson the highwayover the next few yearsntensifying the commuter peak periods. Once
this development is completedhe level of service along the highway rowteuld decline,but overall
motorists are expected to continue to receive an approm@ikgvel of traffic performanceThe following
two locationsare to become busierland willrequire further investigationand appropriate mitigatioato
maintain efficient traffic flow:

1 In the evening peakwith the additional Tivoli Greemmaffic returning back to their propertiessing
the Bowen Bridge, the right turn movement from the Bowen Bridge onto the East Derwent Highway
will become oversaturatedwith long traffic queues As queued vehicles exterbeyond the length of
the dedicated right turn langt has the potential tocreate an unwarranted safety risk to through
traffic users Traffic modelling indicates thahangingraffic control at this junction to traffic signals
could be a suitable mgation, and wouldaccommodate future traffic growth

9 The highway link between the southern junction at Otago Bay and the Bowen Bridge (approximately
400 metresjsshownto reach lane capacity in the morning peak hour, making it difficult for motorists
turning right out of Otago Bay Road, as they must selesttitable gap in the twavay traffic stream.

A possible mitigation would ban additional southbound traffic lando segregate southbound
highway traffic with right turning traffic.

This assessmerredictsthat the additional traffic generated on thhighway by therezoning of some
rural properties within OldBeach could be accommodate by implementing appropriate mitigation
measures at these two locations

An additional B0 residential lotsin addition to the Tivoli Green development are expected to be
accommodated by the highway. There is one location at the Clives and Fouche Avenues royndabout
which is shownto have increased traffic delays and queuedth possible mitigationdo convert the
roundabo to traffic signals oadditional localised traffic lanes through the roundabout.

With amodestlevel of infrastructure investment at key locations, the highwax@ectedo provide users
with an appropriate level o$erviceto supporta further 580 resdential lots through land rezoningit is
projectedthat anincrea® pastthese additional residential lotsyould increasehighway commuter traffic
demandto a volume thatexceed availablelane capacity, causingn unacceptable reductiom traffic
performance fohighwayusers with junctionshavinginsufficient traffic capacity to provide a suitable level
of performance Thiswvould require an extensive level of infrastructure investment to provide dual traffic
lanes and improvements tall junctions
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This assessment fourtthat the recent extensiveresidential development at Old Beadss generaing
significant commuter peak hour traffic flowsjth the function of the highwayhanging to aurbanised
arterial,with peak commuter flowsontinuingto grow asTivoli Greerdevelops.As hishighwayintegrates
into the Hobart urban arterial network, it isnderstandabldor the level of performance to decline, e
urban arterialnetwork strugglesto provide sufficient lane capacity to meet intense commuter peak traffic
demands, affecting travel timesThisdeterioration in the level of servide accepted by users.

When anurban arterial network becomes busier, some motorists with the abilitghtange their travel
patterns are likelyto avoidtravelling inthe intense commuter peak perisdwhich is known as peak
spreading This occurs naturallyas the pattern of traffic demand changesertime, it increase the
highwaytraffic capacity and dehysthe need for infrastructure improvementh.isnot possible tdforecast
the level of peak spreading that may occur along ttighway as the traffic demand increases, based
on other parts of the network, peak spreading is likely to occur.
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2. Introduction

ERA Planning have engad#abble Traffic Consulting undertake an independeritaffic assessment, to
consider theimpact ofrezoningtwo parcels of landvithin Old Beach tdiigher densityresidential,to
increase the supply of land for residential development.

The two parcels of land under consideratiare adjacent taCompton Road, and Old Beach Road, with
both relying on the East Derwent Highw@yghway)as the main arteriatonnectingroad.

The a&sessmenincludesthe:

1 evaluationof the airrent traffic conditions on the surrounding State Road network duthegypeak
morningand evening periods

1 evaluation of additional traffic flow generated from the approved Tivoli Green development

9 prediction of the increase in traffic movements generated by each land parcel, based on yields
quantified by ERA Plannirend

9 consideration of possible infrastructure improvements to accommodaggertraffic demand

SIDRA Intersection modelling softwahas been useth this assessmentyvhich use gap acceptance
theory, including traffic flow, delays, and queug$o determine the level of traffic performance. The
software predicts the degree of saturatiqpOS)Jevel of service (LOS), average delay, arakimum
length oftraffic queues.

The assessment wilefer to Austroads Guide to Road Designdthe RTA Guide to Traffic Generating
Development{RTA Guide)

T: 0416 064 755 4
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3. Site Description

The two parcels of land undeonsideration are defined in the diagram belowith Precinct Bto have
access to Compton Roadhnd Recinct Ato Old Beach Road. The nearest arterial road ishijaway,
which is part of the State Road network managed by the Department of State Gidegiartment).

Diagram3.0 ¢ Land parcels under consideration for rezoning

T: 0416 064 755 5

HI E: Hubbletraffic@outlook.com

W: Hubbletraffic.com.au

Hubble Traffic



OLD BEACH REZONING
4. EXisting traffiélows

Traffic performance for links and intersections are primarily determined based on peak hour traffic flows,
with peak hour traffic flowsrom the State Road networbtained for this assessment.

4.1 Link traffic flows

The Department maintains @atabase of traffic flows for the State Road netwoskth permanent
stations that collect traffic flow data every day of the yeand shortterm traffic collection sites
that cdlect data for two to four weeks every few years.

For this assessmeythe term link, means section of roadway between intersections or junctipns
and node means an intersection or junction.

Interrogation of te 5 S LI NI Y Sy dafabase (fdwhdfRer ®lidwing traffic flows forthe
surrounding State Road links.

Table4.1 ¢ Linktraffic flows from the Department traffic database

Road Location Survey | ADDT | Morning peak hour| Evening peak hour
date NBWB | SBEB | NBWB | SBEB
East Derwent | South of Jordan Bridgg Jun 21 | 11,700 422 483 766 550
East Derwent | North of Old Beach Rd Jun21 9,600 266 494 700 364
East Derwent | West of Bowen Bridge| Jun 21 | 14,800 310 1,061 1,089 440
East Derwent | Westof Grass Tree Nov 18 | 18,200 972 848 1,053 960
Roundéabout
Bowen Bridge| South of East Derwent| Nov 21 | 21,300 636 1,471 1,433 790

T: 0416 064 755 6
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4.2 Linktraffic capacity

Section 5.1.1 of the Austroads Guide to Traffic Management Part 3: Transport Study and Analysis
Methods provides guidance on calculatiogerationallane capacity.

The operational capacity of a single ldioe uninterrupted flow (links)s 1,800 passenger cars per
hour, with the capacity affected by the pavement width, lateral clearance to roadside features and
hazardsandthe presence of heavy vehicles and vertical grades.

In respect to pavement width and lateral clearance, thighway has 3.5metre-wide lanes
supported by sealed shouldeandwide vergeswith the adjustment factofor pavement width and
lateral clearance determined to be 0,%s per the Austroads Guide

The highway has one section with steep vertical gras@th climbing lanes provided in each
directionto mitigate any decrease in flow caused by slow moving vehiclés. rdmainingsections
of highway haerelatively flat vertical gradesnd forthis capacityanalysisare consideredaslevel.

Using the Department traffidatabasethe average heavy vehicle contefot the highway between
Bowen Bridge and Compton Road is estimdietiveen 5 and 1@ercent.

Having consideration to the road characteristics and applying the relevant adjustment factors, the
calculated single lane traffigperationalcapacity is 50 vehicles per hour, per directionwhich
means vehicles are operating with a headway gap 26 2econds.

4.3 Node traffic flows

Traffic flows at intersections and junctionsMeabeen collected using manual traffic surveys
undertaken in the morning and evening weekday peak commuter periods. The surveys were
undertakenon Wednesday and Thursday 16 abid February 2022, primarily between 7:30am to
9:00am and 4:00pm to 6:00pm.
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5. Existing traffic performander the highwaylinks andhodes

Traffic models of the nodesere developed in SIDRA modelling softwareletermine the level of traffic
performanceand werebased on the road layouthe number ofturning lanesandthe peak hour traffic
data collected from the recent manual traffic surveys. The traffic modedbifigvare analyse the traffic
flow, junction layoutandtraffic control, to determine theDegree ofSaturation (DOSpandLevel of Service
(LOS)to predictaverage delaysndtraffic queues.

The modelling indicates the nodes operating along the highwayopegating at LOS C or higher and
providing motorists with an appropriatevel of service The modelling also indicatteere is spare traffic
capacity at most nodes, eaptfor vehicles returning to Old Beach from the Bowen Brjdgeing right
onto the East Derwent Highwawhere the junction is operating abOS 00.825, ¢ 82 percent of the
junction capacity Further traffic growth at this location will intensify the traffic queues, cauliegjueue

to extend beyond the length of the right turn lane into the through lane.

The a&ble below isa summary of the traffic modé&hg, with the completeanalysis of the existing traffic
conditions available in appendix A of this assessment.

Table 5.@; Summary of traffic modelling for existing traffic conditionshethwaynodes

Total Worst Ave Max queue
Location Period Vehicles DOS LOS Delay length
Compton Road | Morning 943 0.294 C 15.5 secs 0.6 metres
Evening 996 0.327 C 16.8 secs 0.6 metres
Old Beach Road Morning 1106 0.352 C 18.4 sec 5.1 metres
Evening 1128 0.338 C 19.6 sec 1.5 metres
Clive and Morning 1403 0.675 6.9 sec 51.5 metres
Fouche Aves Evening 1345 0.571 5.3 sec 39 metres
Bowen Bridge Morning 1103 0.155 7 sec 16.3 metres
junction One Evening 1617 0.350 9.6 secs 10.3 metres
Bowen Bridge Morning 160 0.327 C 15.5 secs 11.2 metres
junction Two Evening 628 0.825 C 17.8 secs 77.4 metres

5.1 Existing link traffic flows along the highway

Itis evident thathe highway has aignificantpeak commuter function, with the morning pebking
slightly higher and traffic flow intensifying around the Bowen Bridge. The highesiorning
directional peak hour flow of 1,338ehicles was recorded north of the Bowen Bridge, wittv&
recorded in the evening peak.

At these traffic flow leveldighway users are receiving an appropeifevel of traffic performance
with the existing directional peak hour flowsovidedin diagram 5.1.
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Diagramb.1 ¢ Existing pak hour traffic flows fronthe availabletraffic surveydata
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6. Traffic generation from Tivoli Grerawresidential development

Tivoli Green is an approved large residential development located north oB€&€:ddh Roadwhichwill
generateadditionalvehicletrips onto the highwayover the next few yearst is imporant to consider the
impact on thehighwaynetwork from these approved residential properties, to evalu#dtspare traffic
capacityon the highwayis available whethis development is completed

According toa Traffic Impact Assessmempirepared by Milan Prodanovic in 2017, the subdivision is
expected to yield77 residential lots, and generasa additional 324 vehicle trips in the peak periods.

These 577residential lots,are in addition to the existing residential lptsurrently operating from
RivieraDrive with new tripsfrom the residential subdivisioexpected to enter and leave theighway
using Old Beach Road, RivieravBor Gage Road

Asdetermined earlier fron the manual traffic surveys, duririlbe morningperiod the majority of trips
generated from the residential catchmentiswvel along thehighway towards the Bowen Bridgehile in
the eveninghe percentageof tripsarriving home from the Bowen Bridge Ightly less

A small portiorof up to five percent of the usem@re expected to use public transport as a transport mode,
which equates to 16 trips from the 577 new residential properties.

Future trips from the new Tivoli Green residential developntentebeenassigned to théaighway based
on the trip distribution as specified in tab®0, which is based on current trip distribution from the existing
surroundingresidential catchment areawith the assigned traffic flows shown in diagram 6.0 below

Table6.0 ¢ Estimation of @iture trip distributionto be generatedby Tivoli Greerdevelopment

Trips enteringTivoli Green(12%) | Trips leavingdTivoli Green(88%) | Total vehicles
Morning peak NB (93%) SB (7%) NB (7%) SB (93%) generated
34 3 19 252 308
Trips enteringTivoli Green(71%) | Trips leavingTivoli Green(29%)
Evening peak NB (76%) SB (24%) NB (13%) SB (87%)
166 52 12 78 308
T: 0416 064 755 10
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Diagram6.0 ¢ Predicted peak houtraffic flows including future trips generated by Tivoli Green
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7. Assessment afetwork performance with Tivoli Green development

The traffic impact of the additional trips generated from Tivoli Green development on the highway has
been evaluated byhree methods, level of servigéane capacityand node capacity.

7.1 Level of servicef additionaltripsfrom Tivoli Green

Level of service is a qualitative assessment of the traffic conditions that considers speed, volume of
traffic, delays, and freedom to manoeuvieith six levesof service (LOS) describedlie RTA Guide

in Extract7.1 below. Level d service LOS @ Eis an acceptable performance level for State Roads
operating during the peak periods. Many of the busy arterial highways, such as the Brooker Highway,
Tasman HighwagndSouthern Outletoperate adequately at LOS E during peak periedth users
prepared to accept a reduddevel of service.

Level of service is basexh the two-way peak hour traffiflows andconsiders the opportunity for
opposing vehicles to overtake on a twma@ytwo-lane highway

Extract7.1A - RTA Guide for levef service for links

Level of service

A | Highest level, traffic is free flowing, individual drivers are virtually unaffected by th
presence of others in the traffic stream, with high level of comfort and convenieng
Traffic flow is stabledrivers have reasonable freedom to select their desired speed
B | manoeuvre within the traffic stream, and maintains good level of comfort and
convenience.
Stable traffic flow, with most drivers restricted to some extent in their freedom to
C | select ther desired speed and manoeuvre within the traffic stream, the level of
comfort and convenience is declining.
The traffic flow is reaching its level of being stable, all driver severely restricted in
D | freedom to select their desired speed and to manvre, the general level of comfort
and convenience is poor.
Traffic volumes are nearing the lane capacity, there is no freedom to select desirg
E | speeds or manoeuvre within the traffic stream, minor disturbances within the traff
stream have the potatial to cause traffigams.
The traffic is in a forced flow, with the amount of traffic approaching or exceeding
F | saturation levels, operating speeds severely restricted, queuing and delays expeq

TheRTA Guide providdle level of service for rural roads basedtbe terrain, the percent of heavy
vehicles and twoway peak hour traffic flows. For the purpose of this assessjmbatterrain is
considered levelas climbing lanes operate on vertical gradasd the heavy vehicle content is
between 5 and 10 percent.

T: 0416 064 755 12
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Table 4.5
peak hour flow on two-lane rural roads (veh/hr)
(Design speed of 100km/hr)
Percent of Heavy Vehicles
Terrain Level of Service
0 5 10 15

B 630 590 560 530

o 1030 970 920 870
Level

D 1630 1550 1480 1410

E 2630 2500 2390 2290

B 500 420 360 310

c 920 760 650 570
Ralling

D 1370 1140 970 700

E 2420 2000 1720 1510

B 340 230 180 150

. Cc 600 410 320 260

Mountainous

D 1050 680 500 400

E 2160 1400 1040 820

The level of service analysis shown in table 7.1 below indichtdesg thepeak hourperiods the
opportunity forovertaking will be severely restricted, asmelinks arepredictedto operate at LO&.
As discussed earligthere are dedicated climbing lanes prowid overtaking on the vertical inclines
around Otago Bayto ensurereasonable traffic flow is maintaéa and slow-movingvehicles can be
passed In an urban arterial environmentertaking is not a essential, as traffic generally moves in

platoons.

With the highway already speed limited to 80 km#he traffic flow is expected to maintain a
reasonable speed, notintipe operating speed will be strongly influence by other vehicles in the

traffic stream.

Table7.1 ¢ Level of servicéor links onceTivoli Greerdevelopment is completed

Existing traffic flows

Traffic flow including

Link Tivoli Green
Morning Evening Morning Evening
peak Peak peak peak
Compton to Clive Twoway Flow 942 992 1385 1352
LOS C C D D
Clive to Otago Twoway flow 1,357 1,226 1,643 1,470
LOS D D
Otago to Bowen Twoway flow 1,675
LOS
Bowen to Grass Treg  Twoway flow
LOS
BowenBridge (dual Twoway flow 2,294 2,231 2,465 2,231
lanes) LOS D D D C

Hubble Traffic
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Lane capacity assessmérmm additional Tivoli Green trips

As described earlier, trafflaneefficiency can be measured by comparing the directional peak hour
traffic flows against @heoreticaloperational capacity.Thehighway has #@heoretical operational
capacity of 1650 vehicles per lane, per direction during the peak periods.

The table below provides the predicted directional traffic demand, comparing with the theoretical
lane capacity, and indicates the highway will be able to accommodate the increase in demand
gengated fromthe Tivoli Green development.

Thesouthbound lane capacityetween Otago Bay Roddouthern junctionandthe Bowen Bridge

is predicted to operate around 96 percent, and with this lane reaching capacity it will become
difficult for vehicles toenter the traffic stream. Further investigation into providing a suitable
mitigation for turning traffic should be considered for this section of the highway.

Table7.2 ¢ Lane capacity for the existing flows, and additional traffic from Tivoli Green

Existing traffic conditions Traffic conditions with Tivoli Green

Link Morning peak Evening peak Morning peak Evening peak

NB SB NB SB NB SB NB SB

Compton | Flow 318 718 698 410 352 1,033 864 488
to Clive Capacity % 19% A7% 42% 25% 21% 62% 52% 30%
Clive to Flow 223 1,134 841 385 257 1,386 1,007 463
Otago Capacity % 14% 69% 51% 23% 16% 84% 61% 28%

Otago to Flow 338 1333 1048 423 372 1585 1214 501
Bowen Capacity % 20% 81% 64% 26% 23% 96% 74% 31%
Bowento | Flow 1,047 804 963 989 1,060 904 996 1,021
Grass Tree| Capacity % 63% 49% 58% 60% 64% 55% 60% 72%
Bowen Flow 528 1,766 1,366 715 548 1,917 1,466 765
Bridge Capacity % 15% 49% 38% 20% 15% 53% 41% 21%

Traffic impact fronlivoli Green development

The Prodanovic Traffic Impaéssessmen(TIA) indicatecadditional traffic tripsgenerated from

Tivoli Greerareexpected to enter and leave the highway at three existing junctions, Old Beach Road,
Riviera Drive and Gage Roatihile the raffic modellingundertaken with the Tivoli Gen TIA
determined that each of theabove junctionscould operate atan appropriate level of traffic
performance the assessment did not consider the downstream impact, particularly around the
Bowen Bridge

The kvel of service and lane capacégsessmenhas determinedhat additional peak hour trips
generated from Tivoli Greers predicted tocause a deterioration in traffiperformancealong the
highway route where overtaking will not be possible, but sufficient lane capaaitiybe availdle

to ensure traffic will flow efficiently. Isimportant to acknowledge that except ftie roundabout

at the Clive and Fouchimtersection highway motorists have an uninterrupted traffic flow to the
Bowen Bridge, with southbound motorists having &rlow onto the bridge While motorists
returning to Old Beach in the evening peak required to give wagt the end of the Bowen Bridge

T: 0416 064 755 14
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Traffic modellingof the highway nodesndicatesthat at the completion of the Tivoli Green
development, the nods will become busiehowevermotorists continue to receive an appropriate
level of service, except for motorists returning in the evening period using the junction at the end
of the Bowen Bridge. At thjsinction, the intensification of right turning tffic returning to Old
Beach is predicted to operate at LE&Sand to cause excessive delays and unacceptable traffic
gueuesthat wouldextend back into the through traffic laneteatingan unacceptable crash risk.

Table7.3A¢ Traffic Modelling compare for the morning peak with Tivoli Green development

Existing traffic conditions Future traffic conditions with Tivoli Green
Location Highest| LOS| Max | Vehicles| DOS | Highest| LOS| Max
Vehicles| DOS | delay Queue delay Queue
Old Beach
Rd junction 1,106 | 0.352| 18.4 C | 51m 1,362 |0.474| 31sec | D 7.9m
sec

Clive/Fouche
roundabout 1,403 | 0.675| 17.7 B 51.5m 1,689 | 0.873| 42sec| D 138m
sec

Bowen
Bridge site 1| 1,103 | 0.404| 7 sec A 16.3m 1,224 | 0.487| 7.6sec| A 25.3m
Bowen
Bridge site 2| 3,048 | 0.500| 15.5sec| C | 11.2m | 3,082 | 0.500| 16.6sec| C 13.6m

Table7.3B¢ Traffic modelling comp@sonfor the evening peak with Tivoli Green development

Existing traffic conditions Future traffic conditions with Tivoli Green
Location Highest| LOS| Max | Vehicles| DOS | Highest| LOS| Max
Vehicles| DOS | delay Queue delay Queue

Old Beach
Rd junction 1,128 0.38 | 19.6sec| C 8.1m 1,376 | 0.421| 30.1sec/] D | 11.9m
Clive/Fouche
roundabout 1,345 | 0.571| 13.5sec| B 39m 1593 | 0.679| 15.7sec| B | 57.8m
Bowen
Bridge site 1| 1,617 | 0.350| 9.6sec| A | 10.3m | 1,749 | 0.391| 10.6sec/ B | 13.5m
Bowen
Bridge site 2| 2,753 | 0.825| 17.8sec/| C | 11.1m | 2,919 1.05 | 141sec| F | 527m

T: 0416 064 755
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8. Highwaymitigationsto accommodate Tivoli Greelevelopment

Based orthis analysisthe highest priorityfor highway improvementsvould beto improwe the Bowen
Bridge access to the East Derwent Highway during the evening peak, wheighhtirn capacity needs
to be hcrea®d to address the queue lengtivhichis predictal to extend beyond acceptable levgB00
metres)well back imo the through langcreating @ unwarranted crash riskncreasing traffic capacity at
junctions is normallgccomplishedby providing addgtional traffic lanesand in this case a second rigiatn
lane can be achieved with implementing traffic signals.

A possible traffic signals layout is shown below, and traffic modelling of this layout indicates motorists will
receive an appropriate level of traffic efficiency. The traffic signalsimtitbduce a traffic delay for
motorists travelling from GeilstoBay onto the Bowen Bridge.

Diagram 8.@ Possible layout for traffic signads end of the Bowen Bridge

B Site: 101 [Bowne Bridge interchange - morning existing]

MNew Site
Site Category: (Nong)
Signals - Fixed Time Isolated

b

East Derwent Highway

To Old Beach

Bowen Bridge

Otago Bay Road (south) junction with the highway is the second priority, as the highway flow reaches lane
capacity, it will become increasingly mat#ficult for vehicles to turn out of Otago Bay Road (southern
junction) as they need to select a gpm two traffic streams. A possible improvemecauld be to
commence an additional lane south of the juncti@rhichcreatestwo lanesfor the short distance to the
existing divergat the Bowen Bridgeenablingright turning vehicleso turn out into their own traffic lane

then only needngto select a gap ithe northbound trafficstream

T: 0416 064 755 16
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9. Traffic impact fronmezoningexisting rural properties

This sectiorevaluatesthe highway capacity to absorb an increase in traffic from rezoning the rural
residentialproperties at Old Beaglandassumes that Tivoli Green development is completed, and minor
infrastructure improvements as outlinia section 8nhave been implemented

Existing rural residential properties have the potential to be rezoned to increase the nwiesidential

lots, with ERA Planningnalysinghe potential yield basedn existing properties, and where each could
be subdivided. Tree optionshave been considered

9 Optionone- no change in zoning and incremental development to continue to occur on vacant lots
at the predicted rate of 4.5 dwellings per year total of 114 lots

1 Optiontwo - rezone 25 rural residential lots to genaé residential togenerate a potential yield aGn
additional B0lots.

1 Optionthree - rezore all availableland identified in the two precincts to generate a potential yield of
1,544|ots.

Table9.0 ¢ ERA Planning prediction of additiomhatis

Location Option One Option Two Option three
Precinct B 17 86 256
Precinct A 97 494 1,288
Total 114 580 1,544

As established previously, each dwelling could generate 0.71 peak ha,mtitip 88 percent othese trips
leaving the dwelling in the morning peand 71 percent of the trips returning to the dwelling during the
evening peakAlso, in the morning 93 percent of generated trips are likely to travel southbound
direction towads the Bowen Bridgewith 76 percent of the vehiclearriving from a southbound direction.

From this information the potential increase limghwaydirectional traffic flovs, can be predictedased
on the potential land yields.

Table9.0A ¢ Prediction of increasin directioral traffic flows based on land yield

Potential Morning peak Evening peak
Yield Total Out In SB NB Total | Out IN SB NB
(Option) 0.71 88% | 12% | 93% 7% 071 | 29% | 71% | 24% 76%
114 81 71 10 66 5 81 21 58 14 44
580 | 412 363 49 334 25 412 119 292 70 222
1,544 | 1096 965 132 898 67 1096 | 318 778 187 591

This predicted directional traffic flow dates determined in the above tahlbas beemassigned to the
existing State Road network to assess the impadiertwo methods, lane capacity ambde performance.
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OLD BEACH REZONING

9.1 Highway lane capaciperformanceunderthe different rezoningOptiors

Based orthe directionallane capacityas shown in tablg9.1below, it is evident thaoption one fo
change in land zoningncremental growth of 144 lojsanbe accommodated without causing any
significant decline in level of performance for motorists.

Based on directional lane capacitytion two (rezoning sme properties to generate additiona88

lots) appears to be the threshold where highway links commence reaching the theoretical lane
capacity While motoristshavelimited freedom to select desired speeds or manoeuvre within the
traffic stream traffic is expected to maintain a reasonable flow.

Optionthree ¢ (rezoning to achieve,%44 new residential lots)this increase in traffic demand i
predicted tocause higtvay links to exceed the theoretical larcapacity Thetraffic is in a forced
flow, with the amount of traffic exceeding saturation levels, operating speeds severely restricted,
excessiveueuing and delays expectgdith any minor disturbance hangthe potential to create
excessive delays, and these traffanditions should be avoided.

The two tables belowpredict the directional lane flow under eacbption for the morning and
evening peak hour periodsyith the traffic flow presentedas a percerdgeof the theoretical lane
capacity.

Table9.1A ¢ Morning peak hour, predicted operational lane capacifiote: Bowen Bridge has
dual traffic lane}y

Existing flows Option One Option Two Option Three
Link with Tivoli Green (114) (580) (1,544)

NB SB NB SB NB SB NB SB
Compton Flows 352 1,033 357 1099 377 1367 427 2023
to Clive % 21% 63% 22% 67% 23% 83% 29% 122%
Clive to Flows 257 1,386 262 1452 282 332 2376
Otago % 16% 84% 16% 88% 17% 20% 144%
Otago to Flows 372 1,585 377 1651 397 447 2575
Bowen % 23% 96% 23% 100% 24% 27% 156%
Bowen to Flows | 1,060 904 1062 925 1072 1011 1097 1221
Grass tree % 64% 55% 64% 56% 65% 61% 66% 74%
Bowen Flows 548 1,917 550 1962 560 2144 585 2590
Bridge % 15% 53% 17% 61% 18% 67% 18% 81%
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Table9.1B ¢ Evening peak hourexisting and predicted operati@hlane capacity

Existing flows Option One Option Two Option Three
Link with Tivoli Green (119 (580 (1,549

NB SB NB SB NB SB NB SB
Compton | Flows | 864 488 908 502 1084 558 1517 572
to Clive % 52% 30% 55% 30% 64% 34% 92% 35%
Clive to Flows | 1,007 463 1051 477 1227 533 547
Otago % 61% 28% 64% 29% 74% 32% 33%
Otago to Flows | 1,214 501 1258 515 1434 571 585
Bowen % 74% 30% 76% 31% 87% 35% 35%
Bowento | Flows | 996 1,021 1014 1028 1084 1056 1063
Grass tree % 60% 62% 61% 62% 66% 64% 78% 64%
Bowen Flows | 1,466 765 1492 772 1598 800 1857 807
Bridge % 41% 21% 47% 47% 50% 25% 58% 25%

Compton Road and East Derwent Highjuagtion

SIDRA intersection modelling software has been used to evaluate the junctions along the highway,
with the base case being the completed Tivoli Green developntbet) consideration of the
rezoningoptions. As the morning peak generatee highest traffic flows along the highway, the
modelling has only considered the morning peak as beingvtirst-casescenario.

Forthe Compton Road junction, the modelling predithsit the junctionwill provide an adequate
level oftraffic performance under the base caEvoli Green)and withoptions one and two, while
option three cannot be tolerated.

Table9.2 ¢ Modelling comparison for Compton Road junct{omorning peak)

Option Total vehicles DOS Max delay LOS Max Queue
Tivoli Green 1,230 0.408 25 secs D 0.1metres

Optionone 1,249 0.409 25.9 secs D 3.1 metres
Optiontwo 1,283 0.410 29.6 sec D 7.3 metres
Optionthree 1,399 0.863 69.3 secs F 41.4 metres

Old Beach Road and East Derwent Highway junction

Old Beach Road is expectediie the main route for the majority of the new traffic to enter and
leave thehighway in the morning the left turn onto the highway is th@redominantvehicle
movement, while in the evening the rightrn movementinto Old Beach Road will intensify.

The curent give way junction control is predicted to provideadequate level of performance for

the base case (Tivoli Green) traffic flomdth further intensification of traffic seegthe right turn

out movement affect the junction performance. This canelasily alleviated by creating two exit
lanes out of Old Beach Road, with one lane dedicated to right turners, allowing left turning traffic
unimpeded access.
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Thefollowing junctionmodellingis based on two exit lanes out of Clach Road angredicts
option one and two can be accommodated by the junction, widfgion three could not be
tolerated.

Table9.3 ¢ Modelling comparison for Old Beach Rgadction (morning peak)

Period Option Total DOS Max delay LOS Max Queue
vehicles
Tivoli Green | 1,365 0.474 12.4 secs B 7.9 metres
Morning Optionone 1,454 0.475 13.4 secs B 12.5 metres
peak Optiontwo 1,660 0.869 18.2 secs C 33.1 metres
Optionthree | 2,376 1.803 1458 secs F 3882 metres

Clive/Fouche and East Derwent Highwandabout

Traffic modelling of the existing roundabout predicts traffic generated from the Tivoli Green
development can be adequately managed, with the roundabout operatirtge morning pealat

level of performance LAS However, further traffic growth along tHaghwayis predicted to cause

the performance of the roundabout to quickly deteriorate beyond acceptable levels.

To increase capacity at the roundabout the provision of additional traffic Isimagld be considered,
theseadditional laneonly need to bdocalised, say 60 metres on the approach and departure of
the roundabout. The following modelling is based on the roundabout having two localised traffic
lanesalong the highways shown in diagram 9.4A below

The modelling demonstrates the modified rourtdaut is reaching capacity aiption two, and an
increase in traffic growth beyond the88 additional lots is expected to cauaaleterioration inthe
level of traffic performancgwith option three unable tobe accommodated.

Diagram9.4A ¢ Localised duabhes at the roundabout

East Derwent Hig..ater)

Ez=t Derwent Hig..idge)
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Table9.4 ¢ Modelling comparison for Clive and Fouchedified roundabout(morning peak)

Option Total DOS Max delay LOS Max Queue
vehicles
Tivoli Green 1,689 0.873 42 secs D 138 metres
Morning | Optionone 1,779 0.617 27.6 secs D 44.3 metres
peak Optiontwo 2,026 0.715 65.8 secs E 59.9 metres

Another way to increase traffic capagiig to replace the roundabout with traffic signaisith a
possible layout showim diagram 9.4Below. The nodelling predicts the traffic signals will provide
a suitable level of traffic performance faption one and two, while the intensification of traffic
from option three would generate significant delays and queues

Diagram9.4B ¢ Possible traffic signals replacitige roundabout

]

East Derwent Highway A
150 —t. 100

East Derwent Highway

Table9.4B ¢ Traffic modelling of implementing traffic signéifsorning peak)

Option Total DOS Max delay LOS Max Queue

vehicles
Tivoli Green 1,689 0.835 3lsecs C 168 metres
Morning | Optionone 1,779 0.892 36.1 sec D 204.6metres
peak Optiontwo 2,026 0.842 32.6 secs C 248 metres
Optionthree 2,787 0.971 66.6secs E 752 metres
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Bowen Bridge junction one

Junction one is the left slip lane from the highway onto the Bowen Bridgehe carriageway
leading to Grass Tree Hill Road. The modelling preditthiree options are expected to be
accommodategwithout causing any adverse traffic impact

Table9.5 ¢ Modelling comparison for Bowen Bridge slip ldnmerning peak)

Option Total DOS Max delay LOS Max Queue
vehicles

Tivoli Green 1,224 0.487 7.6 sec A 25.3 metres

Optionone 1,269 0.516 7.8 secs A 28.8 metres

Optiontwo 1,351 0.572 8.3 secs A 36.5metres

Optionthree 1,619 0.772 11.2 secs B 83.8 metres

Bowen Bridggunction two

Junction two is the right turn from Bowen Bridgethe highway, for motoristreturningto Old Beach.
During the manual traffic survey for the evening peakthe length of the right turn queue on
occasions extended beyond the length of the right turn storage lane, spilling into the inside through
lane. Tk queue was a moving queuso the impact to through traffic was reasongltbw, this
indicatesthe right turn lane hatimited spare capacity.

The modelling predictthat the base case (Tivoli Green) traffic loads cannot be accommadait
the junction caumgan adverse impact to Bowen Bridge through traffidth excessive delayand
gueues formingandoperatingperformance at LOSdsdetailed in table 7.3B.

Implementing traffic signals to control the right turn lane ahe opposing traffidravelling to the
Bowen Bridgecan provide amitigation to achievean adequate level b performance but will
instigatea delay to motorists traveling from Grass Tree Hill Road to the Bowen Bridge. A possible
traffic signal layout is shown in diagran®8wvhichincludes dual right turn lanes.

Modellingin table 9.6 indicates that traffidgnalsare predicted to providea suitable level of traffic
performanceof LOS @r all threeoptions.

Table9.6 ¢ Modelling comparison for Bowen Bridge right tunmovement

Period Option Total DOS Max delay LOS Max Queue
vehicles
Tivoli Green 2,170 0.675 23.4 secs C 73.9 metres
Morning | Optionone 2,176 0.675 23.4 secs C 73.9 metres
peak Optiontwo 2,213 0.675 23.7 secs C 73.9 metres
Optionthree 2,230 0.675 23.8 sec C 73.9 metres
Tivoli Green 2,746 0.781 19.1 secs B 57.5 metres
Evening | Optionone 2,784 0.781 20.1 secs C 57.5 metres
peak Optiontwo 2,859 0.849 23.3 secs C 57.5 metres
Optionthree 3,129 0.801 22 secs C 82 metres
T: 0416 064 755 22
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10. Conclusion

Manual traffic survey da hasdeterminedthat the highwaybetween Compton Road and Grass Hill Road
roundabout is busy, but motorists are receiving an appropriate level of service, incatglimgtions along
this highway section.

Residential development within the Old Beach area has cdesigmificant commutetraffic peaks in both
the morning and evening periods, and thgghway is becoming an urban arterial roatd an extension
of the greater Hobart urban arterial road network.

Once Tivoli Green development is completed,itierease irtraffic along the highwais predicted to cause
two sectionsof the highway toprovide a poor level of serviceThe first section is at the junction of the
BowenBridge withthe highway In theevening peak as motorists return to Old Beaitie length of the
traffic queueis predicted to extend beyond the length of the dedicated right turn Jama queuing in the
through traffic lane is undesirable from crash risk perspective. Traffic modefjinlemonstrates that
providing traffic signals at this location will alleviate the queueing problemth the signals haug
sufficient capacityo cater forfuture traffic growth.

The second location is at t®uthernjunction of Otago Bawith the highway, the tweway traffic flow in

the morning peak is predicted to make it challenging for motorists to turn right othiejunction, and
further investigation is required to determine the feasibility of providing a dedicated turning facility, so
motorists only need to select a gap in the northbound traffic flow.

For the purpose of this assessment, it is assumed itifaastructure improvementsat the above two
locations haveccurred. On this assumption this assessment predicts the highway has thetalzlisorb
a moderate increase in traffigvhichis achieved undeimoption two, where an additional B0 residential
lots could be generateftom rezoning

To achieve this moderate increase, additional infrastructure improvements woultebessary Firstly
an additional exit lane out of Old Beach Road, setbndlyimprovements at the roundabout of Clive and
FoucheAvenues. The roundabout capacity and performance could be improvwsdprovidng isolated
additional traffic lanes on theighway through the roundabout, or alternatilygrepladngthe roundabout
with traffic signals.

This assessment concludes that moderate infrastructure improvements should be considered at two
locations to facilitate safe and efficient traffic movementsaocommodate the increase in traffic demand
generated by the Tivoli Green development. These improvements should occur over the next few years
to align with theincrementaldemand from Tivoli Green. On completion of these improvements, the
highwayis predicted to hae sufficientcapacity to accommodate furtheraffic growth, which could be
generated from rezoning land in Old Beaclptovideanadditional B0lots.
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11. Appendix A Traffic analysis of existing highway conditions

11.1 Compton Downs and 8sDerwent Highwajunction

The morning peak hour occurred between 7:30am and 8:30am, where 644 vehicles were recorded
traveling along the highway in a southbound direction towards the Bowen Bridge, with 287 vehicles
travelling in the opposite directionDuring the evening 589 vehicles were recorded travelling
northbound, and 387 travelling southbound.

Compton Road generated a low number of vehicle movements, with 11 vehicles in the morning peak
hour and 20 in the evening.

Compton Road intersects thieighway at a standard-Junction, with one traffic lane in each
direction along the highway, and a short (50 metres long) dedicated right turn lane into
ComptonRoad.

Tablell.1 ¢ Traffic flows for Compton Road with East Derwent Highway

Southbound | Northbound | Nentfrom | - Left from Left from Right from
East Derwent | East Derwent E,fDen.\rent E,"'Denlvent Compton Rd into | Compton Rd into
Highway Highway Huwy into Huwy into E/Derwent Hwy | EfDerwent Hwy
Compton Rd [ Compton Rd
7:30am to 7:45am 149 74 0] 0 0 2
7-45am to 8:00am 180 75 v 0 0 1
8:00am to 8:15am 186 76 1 ] 1 3
8:15am to 8:30am 1259 G2 o ] 1 2
8:30am to 8:45am 93 g2 o 3 ] ]
8:45am to 9:00am 82 59 o ] ] 1
Peak hour totals 644 287 1 0 2 8
Total Morning Survey 819 408 1 3 2 9
4:00pm to 4:15pm 79 116 o 3 o 1
4:15pm to 4:30pm 28 171 o 1 o 3
4:30pm to 4:45pm a5 155 2 4 o 3
4:45pm to 5:00pm 121 147 o 1 2 0
Total Afternocon Survey 387 589 2 ] 2 7
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Thetraffic modelling of the junction indicates the traffic performance for the morning and evening
peak hour periods is similar, with highway users receiving a high level of performance with free
flowing conditions and vehicles turning off the highway not eding the highway traffic flow.

Compton Road motorist must give way to traffic travelling along the highway, with motorists turning
right needing to select a gap in both directions of traffic, which can be challenging in peak periods.
In both peak periodshe level of service is currently operating avél of service LOS Qyith
acceptable average delays of less than 17 seconds, and no notable traffic queues due to the low
number of vehicles leaving the area.

Tablel1l.1A¢ Intersection and highway performae

Intersection Level of service for highway users
Period Total DOS SB NB Leftoff Hwy Rightoff Hwy
vehicles Delay LOS Delay LOS
Morning 943 0.294 A A 5.6 secs A 6.9 secs A
Evening 996 0.327 A A 5.6 sec A 8.9 secs A

Tablel1.1B¢ Compton Road traffic performance

Left out Right Out Maximum
Period Ave delay LOS Ave delay LOS gueue length
Morning 6.5 secs A 15.5 secs C 0.6 metres
Evening 8.1 secs A 16.8 secs C 0.6 metres
T: 0416 064 755 25
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11.2 Old Beach Road and East Derwent Highuragtion

At the junction of Old Beach Road and the highway there is one traffic lane in each direction, with a

dedicated right turn lane (55 metres long) into Old Beach Road.

OLD BEACH REZONING

The traffic flows at the junction are detailed in the table below, with OldcBd2oad generating 171

vehicle movements in the morning peak hour, and 146 vehicle movements in the evening peak.
During the morning peak 96 percent of the vehicles leaving Old Beach Road turned left toward the

Bowen Bridge. While in the evening 91 percehvehicles entering Old Beach Road turned right

from Bowen Bridge.

Tablel1.2A¢ Traffic flows for Old Beach Road with East Derwent Highway
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Morthbound |Soutbound on |East Derwent| East Derwent Left from Old Right from Old
Time on East East Derwent | Hwy Left into| Hwy Right into | Beach Rd into East| Beach Rd into East
Derwent Hwy Hwry 0Old Beach Rd| Old Beach Rd Derwent Hwy Derwent Hwy
7:30am to 7:45am 133 73 o 5 27 1
7:45am to 8:00am 181 76 1 g 40 3
8:00am to 8:15am 195 76 1 7 43 1
8:15am to 8:30am 134 67 o 5 28 o
8:30am to 8:45am 91 69 2 10 15 o
8:45am to 9:00am 78 54 1 9 3 1
Peak hour 643 292 2 26 138 5
Total Morning Survey 812 415 5 45 161 6
4:00pm to 4:15pm 130 77 14 5 3 o
4:15pm to 4:30pm 179 92 27 1 G 1
4:30pm to 4:45pm 151 102 17 1 9 o
4:45pm to 5:00pm 147 111 27 4 12 o
5:00pm to 5:15pm 129 71 21 3 12 5
5:15pm to 5:30pm 132 599 37 2 13 1
Peakhour 606G 376 92 9 39 B
Total Afternoon Survey 868 552 143 16 60 7
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The traffic modelling of the junction indicates the traffic performance for the morning and evening
peakhour periods is similar, highway users received a high level of performance witfidneng
conditions, with traffic turning off the highway not impeding the highway traffic flow.

Old Beach Road motorist must give way to traffic travelling along theMaighwith the dominat
movement in the morning being a left turn, where motorists turning left received a high level of
service at LOS A, and five motorists turning right out receiving an acceptable level of servicEat LOS
with the average delay for theght turner being 18.4 seconds.

During the evening peak there was a significant right turn movement into Old Beach Road, the right
turning vehicles received a high level of service LOS A, as the southbound highway traffic flow was
reasonably lowproviding suitable turning gaps. The maximum queue length of the right turning
vehicles is predicted to be 8.1 metres, which creates no adverse impact as the right turn lane is
55metres long.

Once again, vehicles turning right out of Old Beach Road @nslight delay of 19 seconds, due to
the need to pick a gap in both traffic flows along the highway.

Although Old Beach Road generated a moderate number of vehicle movements, there were no
traffic capacity issues, and all motorists received an acceptabd of traffic performance.

Tablel1.2B¢ Intersection and highway performance

Intersection Level of service for highway users
Period Total DOS SB NB Left off Hwy Right off Hwy
vehicles Delay LOS | Delay LOS
Morning 1,106 0.352 A A 5.6secs| A 9.2 secs A
Evening 1,128 0.338 A A 6.9secs| A 7.7 secs A

Tablel1l.2C¢ Old Beach Road traffic performance

Left out Right Out Maximum
Period Ave delay LOS Ave delay LOS gueue length
Morning 9 secs A 18.4 secs C 5.1 metres
Evening 6.9 secs A 19.6 secs C 1.5 metres
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11.3 East Derwent Highway roundabout with Fouche and Clives Asrenue

Either side of the highway there are substantial residential developments, extending from both
Fouche and Clives Avenues, with a roundabout provided to manage tilaffis, which interrupts
the free-flowing highway conditions.

The roundabout has one traffic lane on each approacitan inner core traffic island diameter of
25metres, with side roads intersecting at approximately ninety degrees, which provides a
reasonably efficient roundabout.

The roundabout is located south of both Compton and Old Beach Road, in between these nodes
there is two side roads that service the Old Beach water side residential catchment.

Tablel1.3Ac Traffic flows for roundabout at Cég and Fouche Avenues

Southbound | Northbound |25t PN ¢t Derwent | Esst Derwent | East Derwent Hwy | Clives Ave Right | Clives Ave Left | Clives Ave | Fouche Ave Right | Fouche Ave | Fouche Ave
= o onfast | TYRER [ leftinto | HwyRightinto | Left into Fouche into East i et straight into | into East Derwent | Leftinto East | straight into

Derwent Hwy | Derwent Hwy '"t:?:'“ Clives Ave Fouche Ave Ave Derwent Hwy | Derwent Hwy | Fouche Ave Hwy Derwent Hwy|  Clives Ave
7:30am to 7:45am 144 a2 1 2 1 3 9 33 ] 37 2 2
7:45am to 8:00am 210 49 2 3 o 6 5 32 1 51 1 o
8:00am to 8:15am 279 60 4 2 1 o 2 51 1 60 4 o
B:15am to 8:30am 176 50 5 2 o 1 3 22 2 39 3 o
B:30am to 8:45am 109 60 3 1 7 5 3 17 1 17 6 o
B:45am to 9:00am 82 50 11 2 1 9 3 10 1 13 2 1
peak hour 809 201 12 9 2 10 19 138 4 187 10 2
[Total Morning Survey 1000 311 26 12 10 24 25 165 6 217 18 3
4:00pm to 4:15pm 77 186 17 3 2 21 6 9 0 2 2 1
4:15pm to 4:30pm 73 202 21 5 5 19 7 8 3 6 3 2
4:30pm to 4:45pm 88 160 17 10 8 17 6 8 ] 3 4 o
4:45pm to 5:00pm 86 172 18 6 10 27 6 10 1 1 4 3
5:00pm to 5:15pm 72 140 23 3 8 26 6 o 1 9 5 2
5:15pm to 5:30pm 80 180 31 15 12 30 4 9 2 9 2 1
Peak hour 326 652 89 34 38 100 22 27 4 32 15 6
[Total Afternoon Survey 476 1040 127 42 45 140 35 44 7 40 20 9

Traffic modellingindicates that during the morning, the roundabout caters for 1,403 vehicle
movements, operating at a Degree of Saturation of 0.67. Overall, motorists are receiving an
acceptable level of traffic performance ranging between LOS A and B.

With highway moorists requiring to give way to side traffic, they incur a slight traffic delay, with the
average delay being 6.8 seconds for southbound through motorists travelling towards the
BowenBridge. Because of the traffic demand, the maximum queue length ferstiithbound
approach is estimated at 51 metres or 6.8 vehicles.

The roundabout is achieving its desirable outcome of sharing delays to all approaches, and there is
sufficient traffic flow on all legs to provide efficient roundabout outcomes.

In the eveling peak hour, the roundabout is also providing all motorists will an acceptable level of
traffic performance ranging between LOS A and B. The roundabout is operating with no significant
delays or excessive traffic queues.

Tablell.3B¢ Summary ofoundabout traffic modelling

Period Total vehicles DOS | Average delay LOS Maximum queue length
Morning 1403 0.675 6.9 secs A 51.5 metres
Evening 1345 0.571 5.3 secs A 39 metres
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11.4 East Derwent Highway and Bowen Bridge interchange

Theinterchange is quite large, with two separate junctions to be analysed, the left turn from the
highway onto Bowen Bridge (junction one), and the right turn from Bowen Bridge to the highway
(jJunction two).

Southboundtraffic on thehighwayproceeding acrosthe river, are provided with a higlevel traffic
arrangement, where vehicles loop underneath the bridge, and then onto the Bowen Bridge through
an added lane, with no need to give way to any other traffic flow.

Southbound traffic proceeding tGeilston Bay, need to exit left from the highway, then turn left
onto the Bowen Bridge through a give way junction.

Vehicles travelling from the Bowen Bridge to the highway towards Old Beach, are required to
undertake a right turn and give way to traffiavelling onto the Bowen Bridge.

Diagraml1.4A- Morning peak hour flows at East Derwent Highway and Bowen Bridge interchange
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In the morning peak, 68 percent of the southbound highway traffic proceeds across the
BowenBridge, while the other 32 percent travels towards Geilston Bay. In the opphistigtion
(northbound), there is 338 vehicles heading towards Old Beach.

At this interchange, there is a significant traffic flow of 869 vehicles travelling onto the Bowen Bridge
from Geilston Bay, with the two westbound lanes on the Bowen Bridge carty#@$ vehicles
towards the Brooker Highway.
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