COUNCIL AGENDA

//
PALMERSTON

city of

CITY OF PALMERSTON

Notice of Council Meeting )

To be held in Council Chambers me 7%.467:3;1/
Civic Plaza, Palmerston J  Cathryn Hutton
on Tuesday 21 November 2017 at 6.30pm Chief Executive Officer

Any member of Council who may have a conflict of interest, or a possible conflict of interest in regard to any item of business to be discussed
at a Council meeting or a Committee meeting should declare that conflict of interest to enable Council to manage the conflict and resolve it
in accordance with its obligations under the Local Government Act and its policies regarding the same.

Audio Disclaimer

An audio recording of this meeting is being made for minute taking purposes as authorised by City of
Palmerston Policy MEE3 Recording of Meetings. The minutes of this Council Meeting will be made
available on the Council Website.

Acknowledgement of Traditional Ownership
I respectfully acknowledge the past and present Traditional Custodians of this land on which we are meeting,
the Larrakia people. It is a privilege to be standing on Larrakia country.

PRESENT

APOLOGIES

CONFIRMATION OF MINUTES

RECOMMENDATION

1. THAT the Confidential Special Council Meeting minutes held Wednesday, 8 November 2017
pages 343 to 344, be confirmed.

2. THAT the minutes of the Council Meeting held Wednesday, 8 November 2017 pages 9435 to
9591, be confirmed.

3. THAT the Confidential minutes of the Council Meeting held Wednesday, 8 November 2017
pages 345 to 346, be confirmed.

I3 OFFICIAL MANAGER REPORT

REPORT OF DELEGATES

n QUESTIONS (WITHOUT DEBATE) FOR WHICH NOTICE HAS BEEN GIVEN




QUESTIONS (WITHOUT DEBATE) FOR WHICH NOTICE HAS NOT BEEN GIVEN

PETITIONS

DEPUTATIONS / PRESENTATIONS

CONSIDERATION OF MOTIONS FOR WHICH NOTICE HAS BEEN GIVEN

COMMITTEE RECOMMENDATIONS

11.1 Governance and Organisation
Nil

11.2 Economic Development and Infrastructure
Nil

11.3 Community Culture and Environment
Nil

INFORMATION AGENDA

12.1 Items for Exclusion
12.2 Receipt of Information Reports
RECOMMENDATION
THAT the Information Items contained within the Information Agenda, be received.

12.3 Officer Reports

12.3.1 Action Report 8/1360
12.3.2 Technical Services Quarterly Report July - September 2017 8/1364
DEBATE AGENDA
13.1 Officer Reports
13.1.1 Communications Service Review 8/1362
13.1.2 TS2017/15 - Reseal Various Roads 2017-2018 8/1363
13.1.3 Financial Report for the Month of October 2017 8/1365
13.1.4 Recognition of Service to the Community Policy 8/1367
13.15 Review of Council Policies relating to Elected Members and
Meetings 8/1368
13.1.6 Request to Handover Roads - Northern Territory Government 8/1369




CORRESPONDENCE

RESPONSE TO PREVIOUS QUESTIONS TAKEN ON NOTICE

PUBLIC QUESTION TIME

At the invitation of the Chair.

OTHER BUSINESS - ALDERMAN REPORTS

By-law 14(8) provides that the Chairman must not accept a motion without notice if the effect of the
motion would, if carried, be to incur expenditure in excess of $1,000 unless:

a) the motion relates to the subject matter of a committee’s or sub committee’s recommendations
(as the case may be, or an officer’s report that is listed for consideration on the business paper; or
b) the matter is urgent.

i3 CONFIDENTIAL REPORTS

18.1 Confidential Action Report 8/1361

RECOMMENDATION

1. THAT pursuant to Section 65 of the Local Government Act, Council orders that the public
be excluded from the meeting with the exception of the Chief Executive Officer, Director
of Technical Services, Director of Community Services, Director of Corporate Services,
Investigator and Minute Secretary on the basis that Council considers it necessary and
appropriate to act in a manner closed to the public in order to receive, discuss and
consider the report in relation to confidential agenda item 18.1 Confidential Action
Report and that Council is satisfied that the meeting should be conducted in a place open
to the public is outweighed in relation to the matter because receiving, considering and
discussing the report and associated documentation involves:

(e) information provided to the council on condition that it be kept confidential.

This item is considered confidential pursuant to Regulation 8 (e) of the Local Government
(Administration) Regulations.

2. THAT Council orders that the report from the Confidential Council Meeting held on 21
November 2017 in relation to item number 18.1 Confidential Action Report remain
confidential and not available for public inspection.




18.2 Financial Hardship Application - 105874 8/1366

RECOMMENDATION

1.

CLOSURE

THAT pursuant to Section 65 of the Local Government Act, Council orders that the public
be excluded from the meeting with the exception of the Chief Executive Officer, Director
of Technical Services, Director of Community Services, Director of Corporate Services,
Investigator and Minute Secretary on the basis that Council considers it necessary and
appropriate to act in a manner closed to the public in order to receive, discuss and
consider the report in relation to confidential agenda item 18.2 Financial Hardship
Application - 105874 and that Council is satisfied that the meeting should be conducted
in a place open to the public is outweighed in relation to the matter because receiving,
considering and discussing the report and associated documentation involves:

(b) information about the personal circumstances of a resident or ratepayer;

This item is considered confidential pursuant to Regulation 8 (b) of the Local Government
(Administration) Regulations.

THAT Council orders that the minutes from the Confidential Council Meeting held on 21
November 2017, in relation to item number 18.2 Financial Hardship Application - 105874
the report and associated documents remain confidential and not available for public
inspection for a period of 12 months or as determined by the Chief Executive Officer.
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POLICY

city of

PALMERSTON

MEEO1

REFERENCES AND RELATED LEGISLATION

6.1 Local Government Act 2008 (NT)
6.2 Local Government (Administration) Regulations 2008 (NT)
6.3 Information Act 2002 (NT)

CITY OF PALMERSTON- MEEO1 ACCESS TO COUNCIL AND COMMITTEE MEETINGS AND CONFIDENTIAL MINUTEBOLICY /3
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ITEM NO. 938 Proposed direct lot access onto Zuccoli Parade for
residential properties in Zuccoli Subdivision

FROM: Director of Technical Services
REPORT NUMBER: EDI/019
MEETING DATE: 13 June 2013

Municipal Plan:
2. Economic Development

2.3 City Planning

2.3 We are committed to effective and responsible city planning which
balances and meets both residential and commercial needs in our community

Summary:

This report considers a proposal by the developer of Zuccoli Subdivision to provide
direct lot access for sections of Zuccoli Parade south phase one (1) in Zuccoli
subdivision.

Based on contemporary traffic planning it is recommended that direct access not be
permitted.

Background:

Council received the road classification study for the Zuccoli subdivision undertaken
by GHD consultant for the Department of Infrastructure (DOI) in April 2013. The
study forecasted the generated traffic volumes at completion of the subdivision.

The GHD report including the proposed road network diagram is presented at
Attachment A. The report classifies all the road sections of Zuccoli Parade south of
phase one as collector roads. See Attachment B. The traffic engineers propose a
two-lane two-way cross sections for all collector roads.

GHD report based on the intended function of the roads considers that direct lot
access from the collector roads is appropriate. The report also recommends that
medians not be provided on two-lane roads.

General:

According to the City of Palmerston Subdivision Guidelines (CPSG) road
classification guidelines, daily traffic volume for collector roads is limited to 3,000
vehicles. All Zuccoli Parade collector roads, except the section between the Centre
road and East loop road exceed this limit. However, in practice some Council’'s
around Australia have classified the road accommodating up to 6,000 vpd as trunk
collector roads (referred to the Frankston City Council’'s subdivision guidelines) with
the provision of a minimum 2.4m centre median.



Attachment 2

Should Council consider this as a benchmark, the collector roads classified by the
engineers in the Zuccoli subdivision will fall in the primary collector road category.

The arrangement of centre medians has the following advantages:

e Increase in road safety by separating opposing traffic streams and sheltering
turning vehicles

e Pedestrians have the opportunity to stage their crossing

¢ Enhancement of the amenity

e Opportunity to locate small signs in the centre of the road

Even with the provision of centre medians the direct lot access except for schools,
shops and community service areas, is not encouraged from the primary collector
roads as stated in the CPSG.

Roads with direct access with volumes around or greater than 3,000 vpd.

o Gregory Street Parap Around 3,000 vpd
e Trower Road Jingili Greater than 3,000 vpd
e Bagot Road Ludmilla Greater than 3,000 vpd
e East Point Road Parap Greater than 3,000 vpd

Roads with volumes greater than 3,000 vpd have the potential to exhibit the
following problems

e A perception of high traffic speeds

¢ Noise complaints

o Difficulty accessing/egressing driveways

e General road safety concerns for vehicles and pedestrians

Conclusion:

Staff have sought advice from LG’s within Australia and from other professionals
with past experience in direct lot access to collectors but have been unable to justify
direct lot access in this instance.

If Council is of a mind to approve direct lot access then the following minimum
standards are recommended:
e The primary collector road be designed with a central median preventing
right turns into private lots
e The primary collector road has a cross section which includes a parallel
parking lane on both sides and suitably sized travel lanes.

To sustain residential amenity verges should be widened and building setbacks
enlarged. This strategy permits vehicles to be removed from the carriageway while
gates are opened, noise to be attenuated through distance, and amenity reinforced
through appropriate landscaping.

Financial Implications:

All development costs are paid by the developer. There would be no immediate
financial implications for Council although once handed over to Council it would be
Council’s responsibility to fund any remedial works required to correct any emerging
issue.
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Legislation / Policy:

City of Palmerston Subdivision Guidelines, 2007.

RECOMMENDATION
1. THAT the Committee receives Report Number EDI/019.

2. THAT the developer of Zuccoli Subdivision be advised that Council does not
support proposed direct residential lot access from primary collector roads
with AADT volumes of greater than 3,000 vpd as defined in the Subdivision
Guidelines for residential areas.

Recommending Officer: Mark Spangler, Director of Technical Services
Any queries on this report may be directed to Mark Spangler, Director of Technical

Services on telephone (08) 8935 9958 or emalil
mark.spangler@palmerston.nt.gov.au.

Schedule of Attachments:

Attachment A: GHD Zuccoli Stage Development Road Classification
Assessment (12 April 2013)

Attachment B: Zuccoli Parade layout plan

Attachment C: Email (dated 30/05/2013 by Ken Hawkins) from Land
Development Corporation re Zuccoli Parade medians
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Northern Territory Government

Zuccoli Stage Development
Road classification assessment

12 April 2013
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This report: has been prepared by GHD for Northern Territory Government and may only be used and
relied on by Northern Territory Government for the purpose of determining road classifications in the
proposed Zuccoli development.

GHD otherwise disclaims responsibility to any person other than Northern Territory Government arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically
detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
to update this report to account for events or changes occurring subsequent to the date that the report was
prepared.

The opinions, conclusions and any recommendations in this Report are based on assumptions made by

GHD when undertaking services and preparing the Report (“Assumptions”), including (but not limited to):

. those specifically detailed in section 1.1 of this Report;

e precinct development estimations, as detailed in Table 2 of this Report;

e traffic generation rates, as detailed in Table 3 of this Report;

e traffic generation splits, as detailed in Table 5 of this Report; and

. traffic distributions, as detailed in Table 7, Table 8, Table 14, Table 15 and Table 16 of this
Report

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in
connection with any of the Assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Northern Territory Government and
others who provided information to GHD (including Government authorities)], which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in
connection with such unverified information, including errors and omissions in the report which were
caused by errors or omissions in that information.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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1.

Introduction

GHD has been engaged by the Department of Infrastructure (Dol) to undertake a road
classification study for the Zuccoli subdivision. The outcomes of the study will be used to inform
the road design within Zuccoli by providing an understanding of expected future traffic volumes.

11 Scope of report

This report assesses the mid-block volumes on the primary roads within the subdivision at
ultimate completion of the Zuccoli development.

The methodology employed by GHD in preparing this report included the following tasks:

. Brief overview of the existing and proposed land use development surrounding the
subject site;

° Review of the proposed Zuccoli subdivision, including land uses and the proposed road
network;
. Determination of the traffic generation and distribution of all precincts of the Zuccoli

development in the peak periods;

° Assessment of the mid-block volumes on the four roads in the peak periods;
o Determination of daily mid-block volumes on the four roads; and
. Assessment of daily mid-block volumes relative to the Urban Road Hierarchy defined

within the Palmerston Subdivision Guidelines.

1.2 Background documents

In preparing this report, reference has been made to the following documents:

. Department of Lands and Planning, Zuccoli Area Plan — Development Discussion Draft
Report, April 2013;

. Institute of Transportation Engineers, Trip Generation (Fifth Edition), 1991;
. City of Palmerston, Palmerston Subdivision Guidelines, August 2007;

. Road and Traffic Authority (NSW), Guide to Traffic Generating Developments (Version
2.2), October 2002;

o Urbex, Stage 1 Zuccoli Lot and Dwelling Yield Estimates — April 2013;
. Austroads, Guide to Traffic Management, Part 3 — Traffic Studies and Analysis, 2009;

. Department of Lands and Planning, The Greater Darwin Region Land Use Plan —
Towards 2030 Consultation Paper, February 2011; and

. DLPE, Zuccoli lot and dwelling, commerce and community purpose estimates — April
2013.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789 | 1
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2. Site context

2.1 Development site

The Zuccoli subdivision is located within the City of Palmerston to the south east of existing
urban development, as shown in Figure 1. It will be located between the Stuart Highway and
Roystonea Avenue, bordered by Lambrick Avenue to the north and a proposed Weddell
connector to the south. Surrounding suburbs include Johnston and Rosebery to the north,
Bellamack to the west, Mitchell to the south and Virginia to the east/south-east. The existing
area of the subject site is currently an undeveloped greenfields site.

Figure 1 Zuccoli locality map (NT Land Information System)

( SUBJECT SITE

\——

~

2.2 Arterial road network

Zuccoli is situated in close proximity to existing and proposed arterial roads, allowing for efficient
connection to employment and activity areas.

Lambrick Avenue

Lambrick Avenue is a two-way four-lane arterial road with an approximate east-west alignment
between Chung Wah Terrace and Stuart Highway. East of Stuart Highway the road becomes
Howard Springs Road and provides access to Howard Springs.

Roystonea Avenue

Currently, Roystonea Avenue has a north to east alignment to the north of the existing
Palmerston urban area with connection to Stuart Highway west of Yarrawonga. It is understood
that Roystonea Avenue is to be extended south, to the east of Bellamack as a four-lane two-
way arterial road.

2 | GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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Stuart Highway

Stuart Highway is located to the north-east of the Zuccoli development, with connection to both
Lambrick Avenue and Roystonea Avenue. It has an approximate north to east alignment and
provides connection to Darwin CBD and the adjacent areas of employment and activity.

The Weddell connector

It is understood that the Weddell connector will be to the south of the Zuccoli development,
taking a general east-west alignment with connection to Roystonea Avenue at its western end. It
is further understood that the Weddell connector is proposed to be a four-lane two-way arterial
road and will ultimately link into the proposed city of Weddell.

2.3 Future development

It is understood that the area surrounding Zuccoli is a major urban growth area of the Darwin
Region with several other subdivision sites being planned or in the early stages of development.
The Johnston mixed land-use subdivision is located to the north of Zuccoli, including
approximately 800 residential dwellings and school places for approximately 1,000 students.
The Mitchell subdivision to the south of Zuccoli is anticipated to be constructed as a small rural
residential area at an unspecified development horizon. Further south, in the future will be the
City of Weddell.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789 | 3
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3. Proposed development

31 Land uses

The Zuccoli masterplan supports a mix of land uses within the development, including
commercial and community spaces. Provision is also made for higher density multi-storey
residential dwellings.

The Zuccoli Lot and Dwelling Yield Estimates (April 2013) provided by DLPE and Urbex indicate
that a maximum of about 3,020 dwellings could be constructed within Zuccoli, based on
development standards in the Northern Territory Planning Scheme. Additional residential
dwellings would be provided in the adjacent Radford development to the east.

The masterplan makes provision for ten different land uses within Zuccoli as defined by the
Northern Territory Planning Scheme, which are distributed within the subdivision. The land uses
can be broadly captured as Residential, Retail (including ground floor of special use multi-storey
buildings) and Education. The breakdown into these broad categories for the masterplan
precincts is listed in Table 1, which also includes the Radford development. The area and
location of the precincts are shown in Figure 2 overleaf.

Table1 Summary of lot yields for Zuccoli

Precinct Residential dwellings | Retail/special use Education use
(x 100 m?) (students)
850 20

LDC Stage 1

Stage 2 380

Stage 3 442 2 x 500
Stage 3A 374 125

Stage 3B 264

Stage 4 410

Stage 5 303

Radford 1 44

Radford 2 100

Total 3,165 145 1,000

Source: DLPE and Urbex, Zuccoli Lot and Dwelling Yield Estimates, April 2013

4 | GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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Figure 2 Layout of lots and road network

EAST LOOP
ROAD

¥

Note: the Radford development is situated on the east side of Radford Road.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789 | 5
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3.2 Road network

The masterplan indicates the provision of four sub-arterial or collector type roads; the north-
south road (known as Zuccoli Parade), the centre road, the east, west and south loop roads and
the Weddell connector. As observed in Figure 2, Zuccoli Parade will have a north-south
alignment between Lambrick Avenue and the south loop road. The centre road will connect
Zuccoli Parade and the north loop road. The Weddell connector provides access between the
future city of Weddell and Roystonea Avenue.

3.3 Connections to arterial road network

There are two connections to the external arterial road network proposed as part of the
subdivision. Zuccoli Parade will intersect Lambrick Avenue at the north of the development at an
intersection with the north-south road of Johnston. The second connection will be between the
west loop road and the Weddell connector, providing access south to Weddell.

6 | GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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4. Classification assessment

4.1 Traffic generation

4.1.1 Daily trip generation

The land use development within each of these precincts is based on Lot and Dwelling Yield
Estimates (April 2013) prepared by DLPE and Urbex and the development standards in the
Northern Territory Planning Scheme. The estimated developments are listed in Table 2.

Table 2 Estimated precinct development

K B X 23 3 O I 2
10 214 36 44 100

Rural residential Dwellings
Single dwelling residential 444 149 118 50 286 221 Dwellings
Multiple dwelling residential 396 131 274 107 124 45 Dwellings
Medium density residential 100 50 267 Dwellings
Retall 20 125 100 m2 GFA
Education 1000 Students

Daily traffic generation rates for the proposed subdivisions have been adopted from the RTA
Guide to Traffic Generating Developments for each of the proposed land uses for residential,
retail and community-based land-uses. A generation rate for school based trips has been

adopted from the Institute of Transportation Engineers. Applicable rates are listed in Table 3.

Table 3 Traffic generation rates

Rural Residential RR 9 trips /dwelling RTA 3.3.1
Single Dwelling Residential SD 9 trips /dwelling RTA 3.3.1
Multiple Dwelling Residential MD 6.5 trips /dwelling RTA 3.3.2
Medium Density — 3 Storey Residential MR 6.5 trips /dwelling RTA 3.3.2
Retail Centre CuU 10 trips /1 00m? GFA RTA 3.5
Education Use ED 1.38 trips /enrolment ITE

Based on the distribution of land uses within Zuccoli as detailed in Table 2, the total daily trip
generation at ultimate development of Zuccoli is able to be estimated, as listed in Table 4. A
breakdown of the trip generation by development precinct and by land use is included in
Appendix A.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789 | 7
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Table 4 Vehicle trips per day

Expected development Estimated daily trips

Residential 3,165 dwellings 24,754
Education 1,000 students 1,380
Retail 145 100m? GFA 1,450
Total 27,584

Assumptions made in determining the daily trip generation include:

. Dwelling estimates for each precinct have conservatively been assumed as the maximum
density lot yield estimates;

. Due to the complexity of analysis, it was conservatively assumed that there are no
internal trips (e.g. between two residential dwellings) within Zuccoli; and

. The education land use in Stage 3 is assumed to accommodate two schools of 500
students each, similar to assumptions used for other subdivisions in City of Palmerston. It
is assumed that both schools will be accessed from the centre road and not directly
Zuccoli Parade.

4.1.2 Peak hour traffic generation

The RTA Guide to Traffic Generating Developments indicates 10 per cent of residential daily
trips typically occur during the peak hour. It is assumed that 50 per cent of school based trips
occur in the AM peak hour and 30 per cent in the PM peak hour. For retail based trips, it is
assumed that 10 per cent occur in the AM peak hour and 15 per cent are in the PM peak hour.

Estimated directional splits for each of the land uses are listed in Table 5.

Table 5 Peak hour traffic generation splits

AM peak PM peak

Per cent of Per cent of

daily trips daily trips
Land use in peak Inbound Outbound | in peak Inbound Outbound
Residential 10% 20% 80% 10% 70% 30%
School 50% 55% 45% 30% 45% 55%
Retail 10% 75% 25% 15% 40% 60%

Table 6 summarises peak hour trips associated with the various land uses at ultimate
development of Zuccoli.

8 | GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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Table 6 Peak hour traffic generation - total site

AM peak PM peak
Residential 495 1,980 2,475 1,733 2,475
School 380 311 690 186 228 414
Retail 109 36 145 87 131 218
Total 984 2,327 3,310 2,006 1102 3,107

4.2 Peak hour traffic distribution

A high level trip purpose distribution has been adopted for each of the AM peak and PM peak
periods to understand the magnitude of trips along the internal road network and at the
intersections with the external road network.

This is listed in Table 7 and Table 8 for the AM peak and PM peak, respectively. Complete
details of the trip distribution are contained in Appendix B.

Table 7 High level trip purpose distribution (AM peak)

Residential 0% 15% 4% 81%
40% 0% 4% 56%
30% 0% 0% 70%

External 45% 40% 15% 0%

Table 8 High level trip purpose distribution (PM peak)

T

Residential 0% 20% 5% 75%

‘

The trips originating or destined for external locations were further disaggregated by firstly
assuming a trip purpose split and then a location split. Details of this analysis are tabulated in
Table 9 and Table 10 overleaf.

It is noted that the assumptions of trip distribution are informed by a high level understanding of
the existing and proposed land uses surrounding the Zuccoli subdivision.

As a result of this analysis, the estimated peak hour trips generated by each of the land uses
are able to be split by origin and destination.

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789 | 9
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Table 9 Trip distribution by internal land use and external locations (AM

peak)

Palmerston
Howard Springs
Weddell & South

Residential
M

RES O ENIE]

= - 297 79 829 48 44 683

Eg Education 124 - 12 110 5 10 49

- Retail 11 - - 16 0 1 8
Palmerston 237 50 14 - - - -

g Howard Springs  [FR 8 2 - - - -

% Weddell & South B3 8 2 - - - -
Darwin 60 16 0 - - - -

Table 10 Trip distribution by internal land use and external locations (PM

peak)

Residential
Education
Retail/community
Palmerston
Howard Springs
Weddell & South

Residential 0 149 37 370 36 38 113

Education 91 0 11 80 10 13 23

Internal

Retail/community i) 0 0 37 2 5 15

Palmerston 943 21 21 0 0 0 0
Howard Springs 27 2 1 0 0 0 0

Weddell & South 57 2 1 0 0 0 0

Darwin 543 13 16 0 0 0 0
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The distribution of peak hour trips as listed in Table 9 and Table 10 is able to be further
disaggregated to a precinct level to estimate the movement along the four roads. Residential
based trips as listed in Table 9 and Table 10 are split amongst the precincts based on the
percentage of daily residential trips generated by each precinct. The same approach is adopted
for education, retail and community trips.

As a result of this Precinct-level distribution, a trip distribution matrix for Zuccoli for each of the
AM and PM peaks can be developed. These are presented in Appendix C.

4.3 Traffic modelling

4.3.1 Overview

The traffic modelling software VISUM has been used to assign the generated trips to the road
network. VISUM is a software package that is widely-used to forecast traffic volumes on large
road networks. It is capable of employing a traditional four-step modelling process to generate
traffic, select travel mode and assign trips to the road network, but in this instance has been
used only for the traffic assignment procedure. It is considered superior to assigning trips
manually when there is an element of route choice in the network, since it considers the impacts
of time and distance for each route through the network and can take account of building
congestion and capacity constraint. In addition, it can model intersection delay, which can affect
route choice.

4.3.2 Calibration and validation

It is normal practice when building a traffic model to firstly build a ‘base model’ that is
representative of the existing network and traffic conditions. The model is generally calibrated to
observed traffic volumes to ensure that it is reproducing existing conditions, and then validated
against a set of data that were not used in the calibration process. Typically the validation data
are travel times along various routes. There are established criteria that must be met to ensure
satisfactory calibration.

However, in the case of Zuccoli, there is no existing road network and hence no existing
volumes or traffic conditions against which to calibrate the model. Therefore, a base model has
not been built and the model has not been calibrated; only the raw outputs have been used.

4.3.3 Results

The volumes forecast by the traffic model in the heart of Zuccoli are shown in Figure 3 and
Figure 4 overleaf. Larger plots of the whole network are shown in Appendix D.
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Figure 3 AM peak forecasts
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Figure 4 PM peak forecasts
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4.3.4 ADT mid-block volumes

The road classifications in the City of Palmerston Subdivision Guidelines (CPSG) can be
defined in terms of anticipated average daily traffic (ADT). It is difficult to forecast the distribution
of trips across a day as perceptible patterns in vehicle movements are less discernible than
during peak periods, which typically have a heavy uni-directional bias. Consequently, the
forecast peak hour volumes have been used as a basis for determining the ADTs. The traffic
distributed within the network for the AM and PM peaks is assumed to be equal to 10% of daily
generated traffic volumes. On this basis, and using the maximum estimated two-way peak hour
volumes, approximate two-way daily volumes for traffic generated by the subdivision can be
determined. These are shown in Figure 5 on page 16.

4.3.5 Summary of observations

Generally, the traffic modelling indicates that the road network will be sufficient to cater for the
traffic generated by the development. The exception to this is Roystonea Avenue north of
Lambrick Avenue, where one-way volumes are forecast to be more than 900 vehicles per hour
in both peak periods. As this section of Roystonea Avenue already exists, the forecast volumes
must be added to the existing (escalated) volumes. It is likely that this would require the
duplication of Roystonea Avenue before full occupation of Zuccoli.

4.4 Background through traffic

As there is no obvious or simple route north-south through Zuccoli, it is considered unlikely that
traffic travelling between external destinations would travel through the development. It is far
more likely that traffic would use the Weddell Connector and Roystonea Avenue to bypass
Zuccoli. Therefore, an allowance for trips between external destinations has not been made in
the traffic model and a separate assessment has not been undertaken.

4.5 Road cross-section assessment

The road types given in CPSG provide an indication of the cross-section of the carriageway.
This includes the number of lanes, whether there are parking or bicycle lanes, medians and the
width of footpaths. Distributor roads and Collector roads can have two lanes in each direction
(but may also have one) while other road types generally have one lane in each direction.

The classification guidelines in CPSG are based on two-way ADT volumes. The number of
traffic lanes is normally selected based on one-way peak hour volumes, as this is the critical
measure of demand. These volumes are shown in Figure 3 and Figure 4. The traffic modelling
indicates that one-way volumes on Zuccoli Parade between Lambrick Avenue and Intersection
2 are greater than 900 vehicles per hour, which is generally considered to be the capacity of a
single traffic lane in interrupted flow conditions. This is explained in the Austroads Guide to
Traffic Management: Part 3 — Traffic Studies and Analysis. This means that where peak hour
volumes are greater than 900 vph, the cross-section should be four lanes.

The resulting recommended cross-sections are:

. Zuccoli Parade between Lambrick Avenue and Intersection 2 — four-lane two-way.
. Zuccoli Parade south of Intersection 2 — two-lane two-way.

. East and west loop roads — two-lane two-way.

. The centre road — two-lane two-way.

. The Weddell connector — two-lane two-way.

. All other non-local roads — two-lane two-way.
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Based on the above assumptions and the traffic modelling carried out, the following inferences
can be drawn from the analysis:

. Roystonea Avenue north of Lambrick Avenue is expected to be over capacity in the AM
and PM peaks, even without the addition of existing (escalated) volumes.

. It appears that Stuart Highway will continue to be an attractive route for north-south trips,
with volumes increasing by up to 800 vehicles in both peak periods.

. It appears that the intersection of Lambrick Avenue and Stuart Highway may be close to
capacity in both peak periods, with average delays approaching one minute.

The possibility that some roads and intersections will be over capacity once Zuccoli is fully
occupied will need to be tested in greater detail in further studies.
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Figure 5 ADT forecasts
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4.6 Road classification assessment

Based on the understanding of forecast mid-block ADT and peak period volumes, an
assessment can be made against road hierarchy classification guidelines to determine the
appropriate cross sections for roads within Zuccoli.

The CPSG provides direction regarding the urban road hierarchy, which is expressed in terms
of ADT volumes as listed in Table 11. These are extracted from a table in Section 3.6.3
(Pavement) of CPSG.

Table 11 CPSG road classification guidelines

Road function Indicative ADT range (vpd)

Distributor > 3,000
Collector 1,000 to 3,000
Local access 150 to 1,000
Minor <150

Applying the above volume thresholds to the roads within Zuccoli, the following classifications
have been determined:

Table 12 Comparison of forecast ADT volumes in Zuccoli to CPSG guidelines

Location
Forecast ADT | CPSG road

Zuccoli Parade ~ Lambrick Avenue Intersection 1 14,000 Distributor
Zuccoli Parade  Intersection 1 Intersection 2 11,500 Distributor
Zuccoli Parade Intersection 2 Centre road 4,000 Distributor
Zuccoli Parade  Centre road East loop road 2,200 Collector

South loop road  West loop road East loop road 4,900 Distributor
Centre road West loop road Zuccoli Parade 3,200 Distributor
West loop road  Centre road Zuccoli Parade 3,700 Distributor
West loop road Weddell connector  South loop road 8,600 Distributor

The comparison indicates that all key roads should be classified as Distributor roads, as defined
by CPSG. Only the southern section of Zuccoli Parade (south of the centre road) should be
classified as a Collector road.

However, traffic volumes are not the only way of deciding a road’s classification. CPSG also
defines classifications based on their functions. The definitions given in CPSG are:

Distributor roads

Distributor (sub arterial) roads act as feeder or connecting roads, linking the residential areas
with the arterial road system. They are typically dual lane and have a speed limit of 60 —
80 km/h.
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A typical distributor road will break up residential areas into catchments of 1,800 lots or less,
provide access to an arterial road and discourage the through movement of traffic from areas
external to that suburb. Typically distributor roads run external to the suburb, forming part of the
suburb boundary and do not provide direct frontage to the residential lots. However they can
provide access to larger developments such as schools, public facilities and shopping centres.

Collector roads

Collector roads’ primary purpose is to connect the residential cells of a suburb to the traffic
carrying distributor roads. The roads generally have a number of access roads branching from
them and can provide direct access to residential lots. Collector roads will typically be single
lane with a speed limit of 50 - 60 km/h. They can be broken into two types: primary collector
roads and secondary collector roads.

a. Secondary collectors typically cater for catchments of up to 250 residences and provide
access to one or more local access roads. Generally, secondary collector roads servicing
more than 125 residences should have more than one access outlet. Typically, no
schools, shops or bus routes are allowed on secondary collectors.

b. Primary collectors have the same definition and criteria as a secondary collector but have
a stronger connectivity between suburbs and the distributor road system. Schools and
shops may access the road and the cross section is wide enough to accommodate a bus
route. Direct residential lot frontage access is not encouraged on primary collector roads.

Based on the above descriptions, it is apparent that:

. Zuccoli Parade is not external to the suburb, but runs through the heart of the
development;

. Zuccoli Parade has a two-lane cross-section south of Intersection 2;

. All other roads only require a two-lane cross-section;

. Zuccoli Parade provides access to a number of local streets;

. Schools and shops will be located on Zuccoli Parade. While it is not clear at this stage

whether access will be provided directly from Zucooli Parade, the activity they will
generate is not consistent with an arterial road function. It is recommended that access
be provided from side streets and not directly from Zuccoli Parade.

. The loop road and centre road provide access to local streets; and

. None of the roads south of the loop road (Intersection 2) have volumes greater than
about 500 vph in either peak period.

Based on the above it is considered that the classification of the roads based solely on volume
does not accurately reflect their intended functions. Therefore, the road classifications have
been adjusted as shown in Table 13 overleaf.

18 | GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789



Attachment 2 ATTACHMENT A

Table 13 Adjusted road classifications

Forecast ADT | CPSG road

_ between... _ (two-way) classification

Zuccoli Parade ~ Lambrick Avenue Intersection 1 14,000 Distributor
Zuccoli Parade Intersection 1 Intersection 2 11,500 Distributor
Zuccoli Parade Intersection 2 Centre road 4,000 Collector
Zuccoli Parade  Centre road East loop road 2,200 Collector
South loop road  West loop road East loop road 4,900 Collector
Centre road West loop road Zuccoli Parade 3,200 Collector
West loop road  Centre road Zuccoli Parade 3,700 Collector
West loop road Weddell connector  South loop road 8,600 Distributor
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5.

Concept design discussion

Several concepts for typical cross-sections have been prepared by others. GHD has been
asked to comment on the suitability of these designs with respect to forecast traffic volumes and
their intended function within the development. The concepts on which these comments are
based are included in Appendix E.

Driveway access

According to Austroads Guide to Traffic Management: Part 3 — Traffic Studies and Analysis, the
capacity of a traffic lane in interrupted flow conditions with on-street parking and regular
driveway access is approximately 600 vph.

As most of the roads are classified as collectors, and as the one-way flows on these roads are
less than 600 vph, it is considered that direct lot access would be appropriate except for in the
following locations:

. On Zuccoli Parade north of Intersection 2
] On Zuccoli Parade outside the schools
. The west loop road between the Weddell connector and the south loop road

Cross-section considerations

Three concepts have been developed as follows:

1. Undivided with parking and traffic lanes.

2. Divided with one parking and traffic lane on each carriageway and a narrow median.
3. Divided with one wide traffic lane on each carriageway and a narrow median.

CPSG provides typical cross-sections for new subdivisions. The cross-section for a primary
collector is undivided with parking and traffic lanes in each direction (consistent with the first
concept above) and is shown in Appendix E. This is consistent with other jurisdictions in
Australia; for example: the Growth Areas Authority in Victoria.

The medians shown in these concepts are 2.5 m wide, which is considered to be too narrow.
These medians could not accommodate a turning lane and would be difficult to maintain, as
they are not wide enough to allow workers to work safely.

It is considered that a 6.0 m median is the narrowest that should be provided. This would allow
for the following:

. 3.5 m turning lanes at intersections with a residual 2.5 m to shelter vehicles waiting to
turn right.

. Sufficient width to allow workers to work safely in the median.

. Sufficient width to allow some planting in the median without encroaching too much into

the clear zones.

Most of the roads in Zuccoli only require a two-lane cross-section based on their forecast traffic
volumes. Medians are usually not provided on two-lane two-way roads, as they prevent passing
in the event of a breakdown. However, this is not such a concern where the carriageways are at
least 5 m wide, as this provides enough room for two vehicles to pass, except where the extra
width is provided by a bicycle lane or parking lane. In these situations, a decision should be
made based on how well used the lanes are likely to be and the likelihood that occupants of
those lanes will prevent vehicles passing a broken down vehicle.
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However, medians have the following primary advantages:

They increase road safety by separating opposing traffic streams and sheltering turning
vehicles.

They allow pedestrians to stage their crossing.

They provide the opportunity to locate small signs in the centre of the road, which can
increase their conspicuousness.

They provide the opportunity for low-level landscaping, which can enhance the amenity of
an area.

Depending on their width, medians also allow turning lanes to be developed at
intersections without the need to narrow the through lanes. Medians do, however, prevent
right turns in and out of side streets and driveways unless median openings are provided,
in which case they should to be wide enough to shelter a vehicle.

Although not consistent with CPSG, it would be acceptable to provide medians on collector
roads provided that the following conditions are met:

The clear available carriageways are at least 5.0 m wide.

Medians are wide enough to accommodate a turning lane at intersections. A width of
6.0 m is recommended.

Median openings or U-turn opportunities are provided approximately every 400 m, with
roads that provide access to service functions (such as schools and shops) setting the
level of provision.

Right turn or U-turn lanes (as necessary) are provided in the median at all openings.
Adequate forward visibility to all openings should be provided.

Sufficient width is provided to allow service and emergency vehicles to U-turn. This may
require the prohibition of parking on the approaches to median openings.

Specific issues

Dol would like comment on the following specific issues:

Are the cross-sections suitable for the forecast traffic volumes with direct driveway
access?

In interrupted flow conditions, a traffic lane can be expected to carry about 900 vehicles
per hour. This generally reduces to about 600 vph where there is on-street parking and
driveway access. Other than the section of Zuccoli Parade north of Intersection 2 and the
southern section of the west loop road, none of the roads carries more than 600 vph.
Therefore, the proposed cross-sections are suitable for the forecast traffic volumes, even
with driveway access.

Other than aesthetic reasons, are there any advantages to providing medians? Do
they increase capacity by preventing right turn access to driveways?

Medians increase road safety by separating opposing traffic streams, generally leading to
fewer head-on, right-through and rear-end crashes.

Medians do increase capacity by preventing right turns into driveways, but it is not
possible to state how significant this increase would be, as the number and concentration
of driveways has not yet been decided. Consequently, the number of right turns cannot
be determined. However, the forecast volumes are below the 600 vph threshold, so the
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impact of right turns is likely to be minimal. Therefore, the increase in capacity produced
by a median is likely to be small.

. Is a wider carriageway (to allow for broken down vehicles) required by the forecast
traffic volumes? Or is a 3.5 m traffic lane plus a parking lane sufficient?

A 5.0 m traffic lane would not be expected to carry more traffic than a 3.5 m lane, so the
extra width is not required by the volumes. The additional width is required in the event
that a vehicle breaks down and blocks the traffic lane. Additional width would be required
to allow vehicles to pass a broken down vehicle. Where the extra width is provided in the
form of a parking lane, there is the chance that the lane will be blocked by a parked
vehicle which would therefore block the entire road.

If a median were provided it may be necessary to prohibit parking at regular intervals to
provide some opportunity for vehicles to pass a broken down vehicle.

. Is a median optional in the circumstances?

Medians are generally only essential on high speed multi-lane roads where they shelter
turning vehicles and reduce the significant risk of head-on collisions. Notwithstanding the
advantages medians have on collector-type roads, in the context of Zuccoli, it is
considered that all collector roads could operate satisfactorily without medians. The
decision over whether to provide a median is therefore largely one of aesthetics and
amenity.

Summary of review

Given the issues of vehicles breaking down and of safely maintaining narrow medians, it is
recommended that medians not be provided on two-lane two-way collector roads.
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6.

Conclusions and recommendations

This study has considered the anticipated distribution of generated traffic volumes at ultimate
completion of the Zuccoli subdivision to inform the design of key roads within the development.
Trip numbers have been built up from an understanding of lot yields, their distribution and
corresponding trip rates. The distribution of trips between precincts and external destinations
has been estimated by breaking the trips down by purpose and by proportion occurring in each
peak period. This process produced a trip matrix for each peak period, which has been
assigned to the road network using VISUM traffic modelling software. The resulting forecast
traffic volumes have been used to select an appropriate cross-section for each of the key roads
within the subdivision, based on City of Palmerston Subdivision Guidelines.

Key findings of the assessment are:

. Based on the lot yield estimates for the proposed developable areas and the land uses
proposed for the subdivision, it is estimated that a total of approximately 28,500 trips will
be generated per day.

. It is estimated that approximately 10% of daily trips are expected to occur in each of the
AM and PM peak periods.

. The busiest section of Zuccoli Parade is expected to be that between Intersection 2 and
Lambrick Avenue in both peak periods. The dominant movements are north- and
southbound in the AM and PM peaks respectively.

. Excluding LDC Stage 1, Zuccoli Stage 3 is expected to generate the largest number of
trips of all precincts. It is expected that these trips would be distributed between the
centre road and the west loop road.

. The anticipated ADT volumes include up to 20% of trips being internal to Zuccoli, which is
consistent with assumptions for the generated traffic.

. The modelling indicates that, in general, the road network will be able to cope with the
additional traffic, with the following exceptions, which will need to be tested in further
studies:

— ltis likely that the intersection of Lambrick Avenue and Stuart Highway will need to be
upgraded. It is understood that the upgrade of this intersection is currently underway
and therefore the ultimate layout should be tested in a further study.

— The intersection of Lambrick Avenue and Zuccoli Parade may need to be upgraded as
the development continues and traffic volumes increase.

— ltis likely that Lambrick Avenue and Roystonea Avenue (north of Lambrick Avenue)
will ultimately need to be duplicated as the development nears full occupation.

. Based on CPSG and an assessment of the function of the roads, the following road
classifications are recommended:

Zuccoli Parade north of Intersection 2 — Distributor.

Zuccoli Parade south of Intersection 2 — Collector.

West loop road between the Weddell connector and the south loop road — Distributor.

All other non-local roads — Collector.

] Also based on CPSG and the Austroads Guide to Traffic Management, the following
cross-sections are recommended:

— Zuccoli Parade north of Intersection 2 — four-lane two-way.
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— Zuccoli Parade south of Intersection 2 — two-lane two-way.

— West loop road between the Weddell connector and the south loop road — two-lane
two-way.
— All other non-local roads — two-lane two-way.
. Based on the intended function of the roads, direct lot access is considered to be
appropriate except for the sections of Zuccoli Parade north of Intersection 2, the section

of the west loop road between the Weddell connector and the south loop road, and
outside the proposed schools.

° It is recommended that medians not be provided on two-lane roads due to the issues
associated with broken down vehicles and road worker safety.
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Appendix A Trip generation calculations

Daily, AM and PM peak trips generation by precinct and land use
Table 14 Daily, AM and PM peak trip generation by precinct and land use

1 2 3 3A 3B 4 5 R1 R2 TOTAL
DAILY TRIPS
Residential 6660 2840 3165 2430 2376 3376 2611 396 900 24,754
Education 1380 1,380
Retail 200 1250 1,450
TOTAL 6860 2840 4545 3680 2376 3376 2611 396 900 27,584
AM PEAK TRIPS
Residential 666 284 317 243 238 338 261 40 90 2,475
Education 690 690
Retail 20 125 145
Inbound
Residential 133 57 63 49 48 68 52 8 18 495
Education 380 380
Retail 15 94 109
Outbound
Residential 533 227 253 194 190 270 209 32 72 1,980
Education 311 31
Retail 5 31 36
PM PEAK TRIPS
Residential 666 284 317 243 238 338 261 40 90 2,475
Education 414 414
Retail 30 188 218
Inbound
Residential 466 199 222 170 166 236 183 28 63 1,733
Education 186 186
Retail 12 75 87
Outbound
Residential 200 85 95 73 71 101 78 12 27 743
Education 228 228
Retail 18 113 131
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Appendix B External trip distribution

AM and PM peaks — assumptions for external trip origins and destinations by trip type and
assumed trip purpose

Table 15 AM peak - assumptions for external trip origins and destinations
by trip type and assumed trip purpose

RESIDENTIAL TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H. Springs  Weddell & Sth Darwin
Employment 80% 48% 0% 2% 50%
Education 10% 70% 20% 5% 5%
Retail 5% 80% 0% 3% 17%
Other 5% 45% 20% 10% 25%
TOTAL 52% 3% 3% 43%
EDUCATION TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H. Springs Weddell & Sth Darwin
Employment 70% 60% 0% 5% 35%
Education 10% 70% 20% 5% 5%
Retail 10% 80% 0% 10% 10%
Other 10% 60% 10% 10% 20%
TOTAL 63% 3% 6% 28%
RETAIL TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H.Springs  Weddell & Sth Darwin
Employment 80% 60% 0% 5% 35%
Education 10% 85% 5% 5% 5%
Retail 0% 0% 0% 0% 0%
Other 10% 60% 5% 10% 25%
TOTAL 63% 1% 6% 31%
EXTERNAL TO RESIDENTIAL
Assumed Origin Percentage Splits
From  Palmerston H. Springs ~ Weddell & Sth Darwin
Employment 10% 48% 0% 2% 50%
Education 50% 70% 20% 5% 5%
Retail 10% 80% 0% 3% 17%
Other 30% 60% 5% 10% 25%
TOTAL 66% 12% 6% 17%
EXTERNAL TO EDUCATION
Assumed Origin Percentage Splits
From  Palmerston H.Springs ~ Weddell & Sth Darwin
Employment 0% 0% 0% 0% 0%
Education 0% 0% 0% 0% 0%
Retail 5% 80% 0% 10% 10%
Other 95% 60% 10% 10% 20%
TOTAL 61% 10% 10% 20%

Continued overleaf...
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EXTERNAL TO RETAIL
Assumed Origin Percentage Splits
From  Palmerston H. Springs Weddell & Sth Darwin

Employment 10% 75% 5% 15% 5%
Education 10% 85% 5% 5% 5%
Retail 0% 0% 0% 0% 0%
Other 80% 80% 10% 10% 0%

TOTAL 80% 9% 10% 1%

Table 16 PM peak - assumptions for external trip origins and destinations by
trip type and assumed trip purpose

RESIDENTIAL TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H.Springs ~ Weddell & Sth Darwin
Employment 20% 60% 0% 5% 35%
Education 30% 75% 15% 5% 5%
Retail 10% 80% 0% 3% 17%
Other 40% 60% 5% 10% 25%
TOTAL 67% % % 20%
EDUCATION TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H. Springs ~ Weddell & Sth Darwin
Employment 0% 60% 0% 5% 35%
Education 0% 0% 0% 0% 0%
Retail 20% 80% 0% 10% 10%
Other 80% 60% 10% 10% 20%
TOTAL 64% 8% 10% 18%
RETAIL TO EXTERNAL
Assumed Destination Percentage Splits
To Palmerston H. Springs Weddell & Sth Darwin
Employment 20% 60% 0% 5% 35%
Education 10% 85% 5% 5% 5%
Retail 0% 0% 0% 0% 0%
Other 70% 60% 5% 10% 25%
TOTAL 63% 4% 9% 25%
EXTERNAL TO RESIDENTIAL
Assumed Origin Percentage Splits
From  Palmerston H. Springs  Weddell & Sth Darwin
Employment 60% 48% 0% 2% 50%
Education 25% 85% 5% 5% 5%
Retail 5% 80% 0% 3% 17%
Other 10% 60% 5% 10% 25%
TOTAL 60% 2% 4% 35%

Continued overleaf...
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EXTERNAL TO EDUCATION
Assumed Origin Percentage Splits
From  Palmerston H. Springs Weddell & Sth Darwin
Employment 50% 48% 0% 2% 50%
Education 0% 0% 0% 0% 0%
Retail 10% 80% 0% 10% 10%
Other 40% 60% 10% 10% 20%
TOTAL 56% 4% 6% 34%
EXTERNAL TO RETAIL
Assumed Origin Percentage Splits
From  Palmerston H.Springs  Weddell & Sth Darwin
Employment 80% 48% 0% 2% 50%
Education 10% 85% 5% 5% 5%
Retail 0% 0% 0% 0% 0%
Other 10% 80% 10% 10% 0%
TOTAL 55% 2% 3% 41%
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Appendix C Trip distribution matrices

Table 17 AM peak trip matrix

<
[72)
= () c
Bl &3 ¢
FROM/TO e T = a - ~ ™ - a < ) % o
Palmerston 66 | 27 | 81 | 35 | 23 | 32 | 25 | 4 9
H. Springs 11 5 13 5 4 6 4 1 2
Weddell &
Sth 6 2 11 4 2 3 2
Darwin 16 7 24 6 6 8 6 1 2
1 225 | 13 | 12 | 185 | 3 80 | 19
2 9% | 6 5 | 78 1 34 | 8
3 215 | 11 | 16 | 136 | 37 | 14 | 54 | 32 | 12 | 17 | 13 2 5
3A 9%5 | 5 6 | 74 | 4 1 30 | 8 1 1 1
3B 80 5 4 66 1 29 7
4 13 | 7 6 93 1 41 9
5 87 5 5 72 1 31 7
R1 13 1 1 11 5 1
R2 30 2 2 25 11 2
Table 18 PM peak trip matrix
s
[72)
= [} c
El& |33
EROMITO E | £ |2 |8 |« || |3 |8 |«|w |z
Palmerston 257 | 108 | 142 | 111 | 90 | 129 | 99 15 | 34
H. Springs 7 3 5 3 3 4 3 1
Weddell &
Sth 15 6 9 7 5 8 6 1 2
Darwin 148 | 62 | 82 | 67 | 52 | 74 | 57 9 20
1 105 | 10 | 11 | 32 4 1 41 | 10 1 1 1
2 42 4 4 13 1 17 4
3 128 | 15 | 17 | 37 | 27 | 10 | 31 | 23 9 12 | 10 1 3
3A 68 | 6 8 | 24 | 17| 7 | 22| 9 6 8 7 1 2
3B 36 3 4 11 14 3
4 51 5 5 15 1 20 | 4
5 39 4 4 12 1 16 3
R1 6 1 1 2 2 1
R2 13 1 1 4 5 1
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Appendix D Model results

AM peak forecasts — volumes and key intersection delay
PM peak forecasts — volumes and key intersection delay

ADT forecasts — volumes

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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Appendix E Cross-section details

CPSG typical cross-section for primary collector

Cross-section concepts developed by others

GHD | Report for Northern Territory Government - Zuccoli Stage Development, 43/21789
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Ms Mark Spangler Your Ref:
Director Technical Service | City of Palmerston Our Ref: 20913
Mark.Spangler@palmerston.nt.gov.au

22/09/2017

ZUCCOLI SPINE ROAD, ZzucCcoLl
ROAD SAFETY ADVICE

1 INTRODUCTION

This document has been prepared by myself (David Wilkins, Principal and Senior Traffic Engineer - i3
consultants WA) in response to a request from the City of Palmerston for an “independent review of the
(above) road’s design and suitability for direct property access” as well as responding to “the NTG's
justification for such access as stated in their submission.” The section of Zuccoli Spine Road referred to is

shown in Figure 1 below. The NTG Submission is included as Appendix A.

Figure 1 — Assessed section of Zuccoli Spine Road (Zuccoli Parade)
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2 ZUCCOLI PARADE DESIGN CHARACTERISTICS

There have been a number of traffic reports prepared for Zuccoli over the years. These reports have indicated
traffic volumes that have varied widely for the assessed section, usually as the result of changed layouts, land

uses and Lot Yields.

In an effort to identify the appropriate traffic data to use for this assessment, | have undertaken a review of
all the available reports to date and provided a summary of key characteristics relative to the assessed section

of Zuccoli Parade. This data is summarised in Table 1 below.

Table 1 — Summary of key traffic volume and layout criteria from previous reports

As highlighted, | have adopted the data from the latest GHD report, i.e. the “Zuccoli Stage Development
Addendum 2 to road classification report” for this assessment with the exception of the Collector
Classification which is discussed and assessed in detail in Section 3.

An assessment of the existing layout of the assessed section of Zuccoli Parade is provided as Figure 2 below

Figure 2 — Existing typical layout of assessed section of Zuccoli Parade
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In summary, the assessed section of Zuccoli Parade:

is a sealed and kerbed two-lane two-way divided road (refer Section 3 for road classification);
has 3.5 m wide traffic lanes and 2.3 m wide informal cycle lanes in each direction;

has direct frontage to single dwellings on the east side;

has direct access to a 12,502 m? commercial site on the east side at the northern end with two
commercial access driveways (left-in/ left-out only);

has no direct frontage access on the west side;

has 2 m wide kerbed and landscaped median restricting all residential and commercial access to
left-in/ left out only;

has no median breaks other than at roundabout intersections at the northern and southern ends as
well as a central one that is 500 m from the north and 360 m from the south;

a 2.0 m wide path on the east side with a proposed path on the west side; and

a system of street lighting on both sides.
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3 ROAD CLASSIFICATION, FUNCTION & HIERARCHY

The review of the various traffic reports has revealed that there has always been a degree of ambiguity

regarding the classification of Zuccoli Parade.

The overriding document for the determination of the classification of Zuccoli Parade in the context of
handing over responsibility for this road to the City of Palmerston is deemed to be the City of Palmerston’s
sub-divisional guidelines at the time of the design of the road, as indicated in the Introduction to the GHD

2015 Report, i.e. “City of Palmerston, Development Guideline, June 2015”, hereinafter referred to as CoPDG.
The Introduction to the CoPDG states that:

“The Development Guidelines are provided for the information of developers of projects in the City of
Palmerston (CoP).

The Guidelines provide an overview of approvals and permits required for development, and provide
minimum standards acceptable to the CoP for the planning of a new development, as well as the layout,
design and construction of roads, stormwater drainage, street and pathway lighting, pathways, driveways,

open space, and ancillary items.

The guidelines provide a common reference for designers, developers and other stakeholders in the pursuit
of developments that add value and amenity to the City of Palmerston in a sustainable way.”

This statement supports the view that the City of Palmerston expects the planning and design of new roads
and subdivisions to be in accordance with the CoPDG and indicates that designers and developers have been

provided with the relevant details to comply with this.

Section 4.1 (General) of the CoPDG indicates that “Factors to be considered when designing new

development layouts include...Road hierarchy, including ultimate arrangements”.

Section 4.2 (Road Network) of the CoPDG indicates that “A road network with appropriate hierarchical
arrangements is necessary to achieve acceptable amenity, road safety and clarity. Each class of road in the
network provides a distinct set of functions and service, and is designed accordingly. A typical road hierarchy

is shown below (typical Road Hierarchy Diagram from CoPDG reproduced as Figure 3 on the following page).
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Figure 3 — Typical Road Hierarchy Diagram (Source: Page 13 of CoPDG)
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Section 4.2 of the CoPDG requires that “The development road network should be designed to ensure roads
connect to the next order of roads in the hierarchy. Connections between roads more than two levels higher
or lower in hierarchy are not permitted.” It also requires that “Master plans for all road and path networks
are to be submitted to Director of Technical Services for review and consideration early in the design

process.”

Despite the above requirement, there is no ‘Road Hierarchy Plan’ in the GHD 2015 although it does conclude
that “all roads within Zuccoli are considered to fulfil a collector function”. This statement is obviously
erroneous and it has been assumed that it is meant to refer only to those roads shown in red in Figure 1
(Revised Zuccoli Parade network) on page 2 of the GHD 2015 report, reproduced as Figure 4 below.

Figure 4 — Revised Zuccoli Parade network (Source Figure 1 GHD 2015 Report)
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As indicated in the previous pages, GHD has adopted a Collector classification for Zuccoli Parade.
Zuccoli Parade has schools and shops adjacent to it and is a bus route.

Section 2 of the CoPDG categorises Collector Roads as either Secondary Collectors or Primary Collectors. As
“no schools, shops or bus routes are allowed on secondary collectors” the assessed section of Zuccoli Parade
has been identified as a Primary Collector, i.e.:

“Primary collectors have the same definition and criteria as a secondary collector but have a stronger
connectivity between suburbs and the sub-arterial road system. Schools and shops may access the road and
the cross section is wide enough to accommodate a bus route. Direct residential lot frontage access to

primary collectors needs to be assessed in terms of impacts on function of the road.”
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4 AUSTROADS GUIDE TO TRAFFIC MANAGEMENT PART 5 ROAD
MANAGEMENT (2017)

The GHD 2015 report indicates that “The Austroads guide has been used in this report as it is in use
throughout Australia and is familiar to all road authorities.”

Austroads Guide to Traffic Management Part 5 Road Management (AGTMO5) presents detailed information
and guidelines relating to the factors that need to be considered in applying traffic management techniques
and treatments to road types that include motorways and expressways, urban arterial roads, urban local
roads, rural highways and rural local roads. It considers the needs of all road users including pedestrians,
cyclists, motorcyclists, heavy vehicles and public transport. It provides the guidance under the four key areas

of access management, i.e.:

e road space requirements for general traffic use;
e allocation of road space between road users;
e lane management; and

e speed limits.
Commentary 2 in AGTMO5 indicates that:
“An integrated approach to planning and arterial road development, including access management, should:

e regulate interruptions to traffic flow to a degree consistent with the transport functions of the road,
thus creating safer traffic conditions, smoother traffic flow, and increased capacity;

e ensure that appropriate and compatible land uses are located next to traffic routes, and that
adequate access is provided for them, to minimise risk and inconvenience to road users and people
requiring access to adjacent land;

e reduce road user costs, and external costs imposed on the wider community by road use;

e facilitate safe pedestrian and bicycle movements to all types of development;

e maximise access to road-based public transport; and

e enhance rather than diminish the amenity of sites adjoining traffic routes.

In broader community planning terms, inadequate attention to access management can lead to a reduction
in abutting property values, sub-optimal economic activity and reduction in the viability of private

investment in abutting property.

An integrated approach in which access requirements are clearly specified for road types provides benefits

to both road agencies and developers as proposals can be efficiently planned and implemented.

The provision of a continuous median island on Zuccoli Parade with no breaks except at road intersections

restricts all access to adjacent commercial and residential lots to left-IN/ left-OUT only. This requires that
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some drivers travel up to an additional kilometre in order to travel in the direction that they wish to travel,

as shown in the examples provided in Figure 5 below.

Figure 5 — Assessed travel distance from northern commercial access and to southern residential access
due to continuous median with no breaks

AGTOS indicates that “The spacing of median openings:

e should be resolved in the context of access categories (Refer extract provided as Table 2 on the
following page). Median openings are determined in the first instance by the location of major
intersections. Additional openings may be provided between major intersections to enable vehicles
to U turn and access minor side roads or properties on the opposite side of the road.

e needs to consider:

o interference to traffic flow if openings are closely spaced
o increased travel distances for local traffic and excessive demand for turning manoeuvres at

intersections if openings are spaced too far apart.”
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Table 2 — Assessed Access Category for Zuccoli Pde (AGTMO5)

The spacing of median openings is an integral part of access management planning. The justification for a
median opening is an economic issue, requiring comparison of the cost of providing the opening with the
cost of extra travel and inconvenience. The increase in the number of potential conflict points must also be

considered in comparison with the traffic manoeuvres likely to occur without median openings.

The desirable spacing of median openings is a complex question to which there is no definitive answer. On
the one hand it is desirable to space openings as far apart as possible, keeping the number of potential
conflict points to a minimum. On the other hand, infrequent openings can significantly increase travel
distances for local traffic and the demand for turning manoeuvres at intersections. Where the median is too
narrow to accommodate a sheltered right-turn lane, a good design practice is to provide openings at most,

if not all, intersecting streets with an important local service function.

Section 7.3.2 of Austroads Guide to Road Design Part 4: Intersections and crossings (2009) indicates that
“Ideally, on urban roads it is desirable to coordinate the openings with street intersections at 400 m to 800
m intervals and provide signalisation. Shorter spacing reduces indirect travel but creates more conflicts, while
longer spacing improves safety and operation but can make trips more circuitous. The minimum distance

between intermediate median openings should be 150 m.”

Although the spacing of the intersections is between 400 m and 800 m, the provision of direct lot access with
left-IN/ left-OUT only is not considered to be consistent with meeting the following access management
objectives, although it is recognised that this needs to be balanced against the other access management

objectives.

e ensure that appropriate and compatible land uses are located next to traffic routes, and that
adequate access is provided for them, to minimise risk and inconvenience to road users and people
requiring access to adjacent land;

e reduce road user costs, and external costs imposed on the wider community by road use; and

e enhance rather than diminish the amenity of sites adjoining traffic routes.
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5 DIRECT LOT FRONTAGE

Section 3.4.2 of the GHD 2015 report acknowledges the CoPDG requirement that “direct residential lot
frontage access to primary collectors needs to be assessed in terms of impacts on function of the road” but
does not assess direct residential frontage access to Zuccoli Parade, as it exists along the full eastern frontage

of the assessed section, for both residential and commercial land uses.

Section 5 (Access arrangements) of a previous 2014 GHD report (Zuccoli Stage Development Addendum to

road classification assessment) assesses direct lot access to the road network, as described below:

NTG would like to know whether direct lot access to the road network would be appropriate, and if so, where
it would be appropriate.

To determine the loss of capacity on a main road due to a vehicle turning into a driveway from that road, an
analysis using SIDRA has been undertaken. SIDRA is a software package which is commonly used in Australia

and overseas to model intersection performance.

The analysis indicates that there will be a short delay for the turning vehicle and any vehicle following
immediately behind, but this delay will diminish for subsequent following vehicles. Overall, during the peak
period, the average delay experienced by all vehicles due to one vehicle turning into a driveway is expected

to be negligible.

The limitation of this analysis is that it does not consider the cumulative effects of several vehicles turning
into driveways (SIDRA cannot model this). However, given that the average delay at one isolated driveway is
so small, and bearing in mind that vehicles will be entering driveways at different times, it is unlikely that the
cumulative effects of many driveways would be significant enough to reduce performance below acceptable

levels.

The finding of this analysis is that direct lot access appears to be manageable at all locations except for the
section of Zuccoli Parade north of Intersection 2, where the cross-section of the road is closer to that of a sub-
arterial. It would be prudent not to provide driveways within about 20 m of an intersection for capacity and
visibility reasons. In addition, the location of the school on the centre road may make driveway access there
difficult. It is recommended that the design of the school access should consider the need for private driveway

access such that the impacts of school traffic on those driveways is minimised.

Based on the above assessment, GHD concludes, in the same report, that “Based on simple SIDRA analysis,
direct lot access is considered to be appropriate in all locations except for the section of Zuccoli Parade north

of Intersection 2”.

As per all the GHD reports, the intersection locations are not clearly indicated on any plan. Based on indicative
modelling volumes, it has been determined that Intersection 2 is most likely to be the roundabout at the

northern end of the assessed section of Zuccoli Parade, i.e. Tuckeroo Boulevard/ Crosby St.
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The GHD 2014 report does not include any details regarding the SIDRA modelling (e.g. summary reports or
LoS, Average Delay diagrams). However, based on my extensive knowledge and experience of SIDRA
Intersection modelling software, | can advise that this software is not able to model reversing movements
out of access driveways hence it is assumed that the GHD modelling was limited to modelling forward IN and
forward OUT movements which is not reflective of the layout and size of the residential lots and frontage
road. Realistically, all 30+ residential lots with direct access on the eastern side of the assessed section of
Zuccoli Parade will generate forward IN movements and reverse OUT movements, as shown in Figure 6
below.

Figure 6 — Assessed swept path of B99 Design Vehicle FORWARD IN and REVERSE OUT

Figure 6 shows that the lack of splays on the crossover reinforces the desire for vehicles to enter and leave

adjacent properties from and to the through traffic lane and not the adjacent informal cycle lane.

Despite the requirement that “Direct residential lot frontage access to primary collectors needs to be
assessed in terms of impacts on function of the road”, there is no assessment of the impact of the above
reversing movements in any of the assessed reports to date. It is also noted that the GHD 2014 report

recommends that no direct lot access is provided on Zuccoli Parade outside the schools.
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5 SAFETY

The previous sections have assessed direct lot frontage and the continuous median island between

intersections in terms of access management.

As indicated in Section 3, “Direct residential lot frontage access to primary collectors needs to be assessed in

terms of impacts on function of the road.”
Impacts on roads are generally those associated with capacity and safety.

Section 5 has identified a concern regarding the impact of reversing movements associated with the 30+
residential lots with direct frontage access that has not been considered or assessed in previous reports. In
addition to the impact of reversing movements on the capacity of road, there is a safety concern with
reversing out onto this Primary Collector road due to the following characteristics of Zuccoli Parade:

o Informal cycle lane — exiting residential vehicles will reverse across or into this; and
e Medianisland — prevents southbound vehicles from taking evasive action to avoid a reversing vehicle

in instances where there is no northbound traffic.

In addition to the above safety concerns, the requirement for some drivers to travel almost the full length of
each section of Zuccoli Parade in both directions to get to or from where they want to go is likely to result in
excessive speeds along Zuccoli Parade as well as increased crashes at the roundabouts where U turns are
performed as part of this route. The commercial lot is likely to generate a significant portion of this type of
driver behaviour as exiting drivers wishing to travel north are forced to travel through the route shown in
Figure 5 on page 9.

To the best of my investigations, none of the Austroads Guides assess reversing movements from residential

properties or commercial properties other than into on road parking bays.

The Western Australian Planning Commission document “Liveable Neighbourhoods” recognises this concern
and indicates the following with respect to a Neighbourhood Connector road, which has the similar function

and characteristics to Zuccoli Parade, as shown in Figure 7 on the following page.

“Typically, neighbourhood connectors accommodate public transport and have wider paths on both sides
and may have a shared path or on-street cycle lane depending on traffic volumes. When traffic volume
exceeds 5,000 vehicles per day, vehicles reversing out of driveways may trigger safety issues. In these
cases, access to the lot should be designed to allow vehicles to be able to exit in a forward direction, or
alternative access provided, e.g. laneway. For traffic volumes between 5,000 vpd and 7,000 vpd, and when
embayment parking is provided, an alternative solution may be to allow vehicles to reverse into protected

embayment parking.”

Given that the forecast traffic volumes on the assessed section of Zuccoli Parade is 7,760 vehicles per day,
it has been determine that reversing out of adjacent properties represents a significant safety risk.
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Figure 7 — Neighbourhood Connector A Example (Source: Liveable Neighbourhoods)

As indicated in Liveable Neighbourhoods, the safety risk associated with reversing out of adjacent residential
properties will require protected reversing areas for each residential lot to be provided. It is recommended

that options for achieving this are considered and implemented prior to the City of Palmerston taking
responsibility for this road.
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6 ‘BENCHMARKING’

The NTG Submission ‘benchmarks’ Zuccoli Parade against Packard Avenue in The Heights, stating that
“Packard Avenue has very similar attributes to Zuccoli Parade and the City of Palmerston has approved the

design and accepted handover of this road, inconsistent with its approach to Zuccoli Parade.”

The ‘similar attributes’ appear to be limited to the cross section as there are significant differences when
comparing the issues of concern. For example, in a comparative 400 m section of both roads, as shown in
Figure 8 below, Zuccoli has 17 direct access driveways whilst Packard has 5 (including future), Zuccoli has no
intersections (i.e. median breaks) whilst Packard has 3. It is also noted that Zuccoli has direct frontage access
to a commercial development whilst Packard has none.

Figure 8 — 400 m sections of Packard Ave and Zuccoli Pde
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It is noted that the NTG submission indicates that, as per AGTMO5, “Urban arterials without medians have a
30-40% higher crash rate than the divided sections”. This is a selective reference as the NTG submission
indicates that they do not consider Zuccoli to be an Urban arterial. It also neglects to include the other

findings in AGTMO5 that:

e Allowing direct access and frequent minor junctions can increase the casualty crash rate by 30% on
divided roads and 70% on undivided roads;
e Each non-commercial access point adds 2-3% of the crash rate on two-lane roads; and

e Going from 0-10 commercial accesses on two-lane urban roads can add about 80% to the crash rate.

These finding are shown in full in the extract provided as Figure 9 below.

Figure 9 — Extract from AGTMO05
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6 FINDINGS

This road safety review has found that the design of the assessed section of Zuccoli Parade is not entirely
consistent with the design standards specified by the City of Palmerston for a Primary Collector Road and
that there is no supporting documentation to demonstrate that direct residential lot frontage access to
Zuccoli Parade has been adequately assessed in terms of impacts on the function of the road, specifically the

safety of the road.
In the absence of guidance in any known Austroads Guide, Liveable Neighbourhoods advises that:

“Typically, neighbourhood connectors accommodate public transport and have wider paths on both sides
and may have a shared path or on-street cycle lane depending on traffic volumes. When traffic volume
exceeds 5,000 vehicles per day, vehicles reversing out of driveways may trigger safety issues. In these cases,
access to the lot should be designed to allow vehicles to be able to exit in a forward direction, or alternative
access provided, e.g. laneway. For traffic volumes between 5,000 vpd and 7,000 vpd, and when embayment
parking is provided, an alternative solution may be to allow vehicles to reverse into protected embayment

parking.”

Given that the forecast traffic volumes on the assessed section of Zuccoli Parade is 7,760 vehicles per day, it

has been determined that reversing out of adjacent properties represents a significant safety risk.

This preliminary assessment indicates that in order to address the safety and functional concerns, it may be
necessary to:

e Provide vehicular access to both commercial lots at the northern end to Crosby Street (to avoid
exiting vehicles travelling 860 m south and then north Zuccoli Pde past residential lots with direct
access and reversing movements); and

e Provide protected reversing areas for each residential lot with direct access.

This document is a draft issued for information and comment only. It is not a final document. The contents of this draft document
including any opinions, conclusions or recommendations contained in or which may be implied from this draft document must not in any
way whatsoever be relied upon. i3 consultants WA reserves the right, at any time with or without notice, to amend, modify or retract any
part or the entire draft document including any opinions, conclusions, or recommendations contained therein. Unauthorised use of this
draft document in any form whatsoever is strictly prohibited. To the maximum extent permitted by law, i3 consultants WA disclaims any
responsibility for liability howsoever arising from or in connection with this draft document.

David Wilkins
Principal & Senior Traffic Engineer —i3 consultants WA
Accredited Senior Road Safety Auditor - Crash Investigation Team Leader - Roadworks Traffic Manager

T (08) 9467 7478 | M 0407 440 327 | E dwilkins@i3consultants.com | Skype i3consultantswa

T (08) 9467 7478 | www.i3consultants.com | LinkedIn
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APPENDIX A NTG SUBMISSION

Continued....
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