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Abstract

Hastings Council is one of the fastest growing non-metropolitan centres in Australia facing significant demands of infrastructure provision to cater for growth and maintenance of assets to meet community expectations. This paper discusses Hastings Council’s approach to road network planning and the development of a strategy for the provision of its major road infrastructure to the year 2021 in the context of these demands and funding constraints. The paper is primarily based on a study of the major road system by SMEC Australia Pty Ltd and the local knowledge of the author. Presented in this paper is an overview of the road infrastructure’s development to date, local road issues, existing traffic patterns and problem areas, the impacts of growth traffic on the road network, the development of a road hierarchy plan, road planning constraints and opportunities. Conclusions on the study and what needs to be done next are summarised.
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Introduction

Hastings Council has approximately 650 km of roads serving a population of about 70,000 people. Population is expected to grow to 100,000 by 2021. Some 360km of roads for the network discussed in this paper, which includes 53km of the Pacific Highway and 34km of the Oxley Highway. The Pacific Highway bisects the LGA in a north/south direction and the Oxley Highway in an east /west direction. Ocean Drive, a major tourist /arterial road links the coastal urban centres of Port Macquarie, Lake Cathie, Bonny Hills, Laurieton and Kew. Figure 1 – Appendix A illustrates the major road network of the LGA.

The LGA has experienced an average 3% p.a. population growth since 1990, with the most of this growth occurring in the urban centres (coastal belt) east of the Pacific Highway. 

The population growth has resulted in significant demands on Council’s major road network, particularly within the coastal belt. This combined with an ageing infrastructure and Council’s planning for major urban land releases led to a detailed study of the major road network. 

Existing Major Road Network
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The existing major road network has evolved from a system of rural roads linking with two state highways and the urban centres of the LGA.  Major roads discussed in the context of this paper are those roads catering for traffic volumes in excess of 2000 vehicles per day (v.p.d) The section of the Pacific Highway within the LGA  caters for up to 15,000 v.p.d . Part of the Highway (15km) has recently been upgraded to freeway standards with separated north and southbound lanes. The Oxley Highway  within the LGA caters for up to 15,000 v.p.d between Port Macquarie and Wauchope and about 3,000 v.p.d west of Wauchope.
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A major arterial road (Ocean Dr) links the coastal urban centres of the LGA, commencing from the Pacific Highway in the south at Kew and linking back to the Highway near Port Macquarie. This road is a rural arterial road for most of it’s 35km length catering for up to 15,000 v.p.d in some locations. Growth within the coastal belt has resulted in several road connections with Ocean Dr serving a number of residential estates, developed since the mid 1980’s.

Other major roads within the network comprise four lane median separated urban roads and  two   lane urban collector roads within the urban centres catering for a range of traffic volumes between 2,000 v.p.d  to 20,000 v.p.d.

The major road network is an ageing asset with several kilometres in need of rehabilitation. Council’s road replacement costs are estimated in the vicinity of $300M and have been rated in a fair to good condition. 

Why a Study?

As noted above the road network of the LGA is under growing pressure because of continued high growth. Council had prepared during 1985 a study of the major road network , which was further reviewed in 1993 primarily for the purposes of updating traffic forecasts and Section 94 Contribution plans. Although these studies were adequate at the time Council recognised the need for the development of a detailed major roads strategy based on a formal road hierarchy capable of integrating with future urban expansion. A challenge in the Land & Environment Court against Council’s Section 94 Arterial Road Contribution Plan in 1999 was perhaps the catalyst for Council to commit to a fresh study. The conduct of the study was also timely given Council’s long term need to manage it’s road infrastructure capital assets in a period of a rapidly deteriorating road network due to climatic conditions, traffic growth and ageing of the assets.

Accordingly SMEC Australia Pty Ltd was engaged to carry out the study . The principal objectives of the study are ;

· To prepare a road and traffic plan for Hastings major road network based on sound traffic planning methods.

· To develop a road hierarchy plan to provide a framework for the improvement of the efficiency and function of the existing road network and be capable of catering for future road and 

· To provide a practical and cost effective strategy for the implementation of the road hierarchy plan.

· To provide traffic projections and road upgrading descriptions to enable review of Council's Section 94 Major Roads Plan;

Study Methodology

The methodology adopted for the study was essentially based on the identification of relevant issues considered in the context of data gathered, traffic modelling and forecasts. The methodology adopted by SMEC to deliver the scope of works identified in the project brief included the following key steps  ;

· Stakeholder consultations and workshops;

· Review of existing data ;

· Identification of key issues ;

· Traffic surveys ;

· Data analysis and Modelling ;

· Preparation of a Road Hierarchy Plan ;

· Preparation of Implementation Strategy and ;

· Public exhibition.

The study has involved extensive consultations with key Council staff, key stakeholder groups and agencies eg schools, RTA, local development representatives and consultants, community access and disability representatives, bus companies, Councillors, tourist operators and conservation groups.

The data review involved examination of existing Council and agency related studies, planning instruments and strategies. Additional data requirements and issues were also identified.

Traffic surveys involved an assessment of Council, RTA and police databases. Mid block (62) and intersection counts (24) were undertaken.

The main data and processes used in the analysis of the traffic data are summarised in Figure 2 – Appendix A. Various types of data were used in developing the traffic model, including jobs data received from the Hastings Business Enterprise Centre (BEC), Hastings Urban Growth Strategy (HUGS) 2000 population projections and recent intersection and mid block traffic count data. An existing 1991 GHD trip matrix data model was expanded through the use of this data to develop a more comprehensive model (162 zones compared to the previous 60 zone model.)

The HUGS 2000, population growth to 2021 has been accommodated by factoring in urban consolidation of existing urban centres and expansion within the planned growth areas.

A road hierarchy plan was developed on the basis of land use constraints and issues, including the location of existing and future land uses, the alignment of principal traffic routes, the sensitivity of land-uses adjoining the road corridors and property setbacks and road reserve widths.

An implementation strategy has been developed taking into account the adequacy of the existing road system in terms of level of service (LoS). The road hierarchy was also considered in determining priorities. Councils existing rolling works programme (6 years) was used as a starting point for developing an implementation plan for the study. Projects have been categorised into “low”, “moderate” and “high” priorities. It was considered reasonable for high priority projects to be implemented in 5 years, medium 5 to 15 years and low > 15 years.

 Local Traffic Issues

Hastings Council is typical of many fast growing regional centres having to deal with a range of traffic problems from a simple installation of a street sign to providing a major arterial road constrained by environmental and land tenure issues.

Some of the issues for major road planning in the Hastings recently identified in the study by SMEC are;

· Lack of transportation planning and objectives;

· Adequate capacity of existing road network   to cater for growth;

· Adequate intersection capacity to cater for increased traffic movements;

· Adoption of suitable road level of service  (LoS)

· The Roads & Traffic Authorities (RTA) commitment to continue with upgrading of the Oxley Highway;

· Major extensions of the arterial road network through environmentally sensitive areas

· Planning for future urban expansion areas

· The effects of recent Pacific Highway upgradings ;

· Provision of a plan suitable for Section 94 contribution planning

· Employment base implications for road planning 

· School locations within the road hierarchy and peak hour impacts;

· The need to cater for a range of users eg buses , industrial vehicles, cyclists and pedestrians

Study’s  Principal Findings

The study provided traffic information for the existing situation (2001) and future conditions for the years 2011 and 2021, based on HUGS forecasts,  and road capacity expressed in terms of level of service (LoS).  It was decided that 20 years was an appropriate planning horizon for the purposes of the study, since this is about the extent of life of most road infrastructure. 

For the existing conditions there is no significant peak hour congestion in the rural areas, but sections of the major artery, Ocean Dr, and some roads in the Port Macquarie CBD show poor levels of service, indicating significant congestion and delays during peak periods. For the intersections analysed (30 using SIDRA) there is some significant delays for five intersections, however most provided an adequate LoS. Crash data provided from 1992 to 2000 was imported into a TransCAD GIS system and overlayed on the road system to enable interrogation of the data by road hierarchy and road type. The analysis found that crash rates were relatively low compared with other areas in NSW.  The highest casualty crash rates are on Pacific Highway.

The current network was highlighted as the “ do-nothing” case and traffic predictions for 2011 and 2021 run for this scenario showed  that there would be significant congestion on the main arterial roads, particularly within the  Port Macquarie road network. Under the do nothing scenario significant traffic congestion was highlighted for Ocean Dr, the Oxley Highway west of Port Macquarie , and other major distributor roads such as Lake Rd , Central Rd and Clifton Drive. 

Improvement cases were examined using year 2000, 2011 and 2021 travel demands. One of the primary works evaluated was Council’s proposal for a major link road within the Port Macquarie urban area to improve the distribution of traffic to key destinations.  This link was shown to significantly reduce traffic volumes in major distributor roads in the area.

For the 2011 traffic projections the link road, Oxley Highway deviation west of Port Macquarie and another link to this deviation was evaluated. These improvements were shown to provide significant  improvements to traffic conditions on existing arterial and distributor roads in the area. Traffic volume reductions of up to 3,500 v.p.d were projected on some roads. 

For the 2021 traffic projections the 2011 improvements plus a stage 2 deviations of the Oxley Highway and an outer ring road to service a planned major urban land release (area 13) west of Port Macquarie were evaluated. These improvements were all shown to provide  significant improvements to traffic conditions on existing arterial and distributor roads. Traffic volume reductions up to 4,500 were projected on some roads with these improvements in place.

An ultimate case (ie beyond 2021) adopting the 2011, 2021 improvements plus duplication of Ocean Dr south of Port Macquarie and duplication of the Oxley Highway west of Port Macquarie to the Pacific Highway was evaluated. During this phase of the network’s development the improvements show an increase in traffic volumes on the major arterial and distributor roads, with some of these roads reaching their capacity in traffic volume terms.

Each of the above improvements was also evaluated in terms of LoS provided. 
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The do nothing scenario showed significant drops in LoS by 2011 for most major roads in the Port Macquarie urban areas. By 2021 further deterioration was expected with significant impacts on sections of the Pacific Highway and Oxley Highways  and some rural roads.

The 2011 and 2021 improvements were evaluated in terms of LoS and showed much better conditions on most roads, however, worse conditions on some roads were shown for the 2011 improvements reflecting at this phase of the network’s development the need for some duplications and intersection improvements across the network in general.

The Implementation Strategy

The implementation strategy aims to achieve improvements to the existing major road network to provide safe and efficient travel for existing and future demands. Intersection and mid block levels of service and safety were seen to be the critical measures of the adequacy of the existing road system and provided the basis for developing a programme for strategic road improvements.

The road hierarchy plan is also an important consideration in determining priorities.

The strategy recognises existing programme commitments and hence committed major road works identified in Council’s works programmes have been incorporated in the strategy . These commitments are mostly tied to grants and subsidies and in some cases existing environmental approvals. Recognition of major road rehabilitations  identified from Council’s pavement management system was necessary and appropriate works have been incorporated in the strategy.

Improvements identified on the basis of capacity, LoS and safety were categorised as follows ;

· High Priority
2001 to 2006 ;

· Moderate Priority 
2007 to 2016 ;

· Low Priority
2016 and beyond.

The works are scheduled with regard to Council’s historical level of funding with allowances for grants and other subsidies eg section 94 contributions. Council unit rates have been adopted for the project cost estimates.

Drawings were prepared in conjunction with the strategy to illustrate the location and extent of works. This proved to be an invaluable tool for many of the end users of the strategy.
Constraints and Opportunities 

Council’s ability to improve and extend its major road network is constrained by ; 

· Capacity of Council to fund capital improvement works ;

· Ability to attract grants and other subsidies;

· Competing works programme priorities ;

· Development growth at rates less than projected with resultant section 94 funding impacts ;

· Potential complications with land acquisitions and  severances for road extensions ;

· Environmental issues eg vegetation removal ,wetland impacts , noise pollution and flooding;

I

Opportunities for the development of the major road network are ;

· The availability of a road hierarchy plan to provide a framework for future road planning decisions and assist project prioritisation;

· The availability of a traffic network model capable of evaluating a range of traffic scenarios and structural improvements;

· The availability of an implementation strategy established on objective criteria; 

· The availability of tools to assist grant applications and submissions for financial assistance ;

· The availability of hard data to prepare justifiable Section 94 plans ;

· The availability of information that can be provided to the community to demonstrate real road needs as opposed to perceived needs;

· The availability of information that can assist Council in its budget decision making.
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Most importantly it is the combination of the above opportunities that will influence the implementation of the road strategy, however, it will not happen without an appropriate level of community and Council support and funding.

Conclusions

Hastings Council has undertaken formal planning for the development of its major road network since 1984. Prior to this period some minor isolated studies primarily focussing on localities as opposed to the larger network were undertaken.

Council’s most recent study undertaken by SMEC Australia Pty Ltd has been the most comprehensive and has provided Council a practical strategy capable of implementation, albeit not without some constraints.

Not surprisingly the most significant constraint is Council’s ability to fund the strategy. For some parts of the planned road extensions implementation of the strategy is constrained by the environmental and property acquisition issues. 

The study is about to be exhibited , the final test for the community’s acceptance of the strategy and the works proposed therein.

Acceptance of the strategy will enable Council to proceed with further planning and investigations for;

· Preparation of Section 94 major road plans;

· Investigations and route analysis of major road extensions to cater for urban expansion and associated traffic growth;

· Detailed design and cost estimating  for site specific improvements

· Review of 5 year rolling works programmes to incorporate strategy works;

· Establish formal bus routing based on road hierarchy plans;

· Review regional bike routes to fit to major arterial planned routes ;

· Review pedestrian access plans to fit road hierarchy plan ;

· Integrate the major road improvement strategy with Council’s pavement rehabilitation strategy to identify programme priorities.

· Expand on Council’s very basic traffic data base and ;

· Review Council planning instruments to ensure appropriate location of developments in the context of the adopted road hierarchy.

APPENDIX A

Figure 1 – Hastings LGA Major Road Network
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APPENDIX A

Figure 2 - main data and processes used in the analysis of the traffic data
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