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Abstract

Settlement Shores is an example of a "greenfield" residential canal development project located on an attractive but difficult site which has been successfully realised by having a clear objective in mind and working to achieve that objective through what appeared at times to be a daunting minefield of conflicting interests. The project illustrates the reality that the demands for housing in growing coastal urban centres are legitimate and must be met if the community is to remain viable but it also highlights the point that other concerns of the community need to be acknowledged and can be incorporated into the development proposals with the cooperation of all parties involved. This paper suggests that coastal residential canal estates are very attractive to the housing market but must be environmentally successful and sustainable to succeed. The contributions of government agencies are valuable and essential to the process.
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Introduction

This paper describes the processes involved in developing a residential canal estate on an environmentally sensitive site within an important coastal estuary system. The technical challenges are outlined and the manner in which these challenges were addressed so as to satisfy the concerns of stakeholders is described. The "performance history" of canal estates is reviewed.

Location of Project:

The project site occupies a large part of Settlement Point peninsula within a loop of the lower Hastings River estuary at Port Macquarie NSW. The site (conveniently) comprises the immediate surroundings of the Conference venue.
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Site Characteristics

The total area of Settlement Shores is about 175 hectares. The site is level and for the most part was originally used for farming and grazing. This area was one of the first parts of the Port Macquarie to be settled and farmed the work being initially undertaken by convicts since the town was established as a convict jail.

The site is bordered to both the east and the west by wide tidal reaches of the Hastings River estuary.
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“Final Stage” Construction Beginning on Site
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Western Shoreline View of Hastings River


Final Stage Development

Objectives of the Development

Settlement Shores was undertaken with the aim of creating a high-quality residential area taking full advantage of its attractive riverside position and close proximity to the growing resort centre of Port Macquarie.

The project has been implemented in two major stages. Stage A was completed in the 1970's and consists mainly of detached housing on the southern half of the site nearest to Port Macquarie town centre. The second Final Stage, based around wider curved waterways and now near to completion, has the potential to incorporate a wider variety of uses including resort accommodation, commercial and retail areas and waterfront entertainment areas surrounding large-scale harbours capable of handling a variety of watercraft.

This paper describes the development process for the second or Final Stage.

Site Constraints and Opportunities

The site posed difficulties because it is located immediately adjacent to estuarine areas of high ecological value. The lower reaches of the Hastings River are noted for their mangrove forests and wading bird habitats. This area also supports a very valuable oyster-farming industry.

On the other hand the site itself has been subjected to more than one hundred years of intensive farming and grazing use which has transformed most of any original riverine forest vegetation to open grassland of lower ecological priority. This offers some opportunity for reworking the land without losing valuable ecosystems.

The most obvious problem for residential use is of course the low-lying nature of the land.  The area is prone to intermittent flooding. During major floods a significant portion of the flow in the Hastings River breaks the western bank of the Settlement Point peninsula and flows across the site area bypassing the Settlement Point bend to re-enter the river channel close to the river mouth. It is essential to ensure that these river floods are controlled in an absolutely safe manner before any residential use of the land could be contemplated.

The Regulatory Framework: Planning and Development Controls

Urban land development has always been an important feature of Australian cities, this country being one of the most highly urbanised in the world from the early 1900’s. In recent decades there has been a well-documented movement to coastal urban centres as the population ages and mobility allows people to make “lifestyle” choices about location. As a result, control of the land planning process, (a principal function of local government) is an intensely political process in coastal towns where there are strong pressures for expansion and significant land values are at stake.

Striking the right balance between providing for the expansion of urban facilities whilst preserving the historical character and environmental amenity of a locality will always be a difficult task full of hard decisions. Some local governments have sought to place population limits on their town but it seems impossible under our present social structures to prevent people from living where they choose. Popular destinations must provide for growth in their strategic plan as a practical necessity. It is at the same time a necessary duty of local government to ensure that this is done in a responsible and prudent manner.

The sensible approach for residential canal developers is to accept that the planning process is political, maintain contacts with local government on an amicable footing and ensure that the project is recognised as a bona fide enterprise with long-term prospects. This approach has been successfully followed at Settlement Shores. The project is now entering its final stages of implementation and has in the process become an integral part of the fabric and facilities of Port Macquarie. The commitment and local involvement of the project owners has been a major factor in that achievement.

State and Federal Environmental Policies and Controls

Residential canal estates are always required to comply with a variety of State laws and policies covering land use, air and water quality environmental standards, ecosystem protection, heritage preservation and coastal management to mention some but by no means all matters which come under State control. In most areas regulatory controls are becoming extended to Federal level in a way which directly affects individual projects. Recent Federal legislation on biodiversity is an example.

It is difficult for any developer to be familiar with or even aware of all the approvals, permits and procedures that are required if the development process is to remain legitimate and legal. This is an area where it is generally necessary to enlist the aid of a range of specialist consultants or technical experts with (hopefully) sufficient expertise to negotiate what can easily become very complex investigations.

It is not helpful that the appropriate State Departmental officers may be widely distributed throughout the regions and can often be quite remote from the site. There have been attempts at different times, at least in New South Wales and Queensland, to integrate all these procedures into a single client-oriented "one-stop-shop" operation. This is to be encouraged but such attempts do not appear to have been entirely successful to date. Even the "one-stop-shop" seems to lose track of all the threads at times. It must be admitted however that there have been enormous improvements in the standard of service and response within government agencies.

Development Approval Processes

The Settlement Shores project operates under the conditions of an Agreement with Hastings Council first established in 1972. This agreement ensures that the development incorporates and finances all essential infrastructure and addresses all potential impacts to the satisfaction and standards of the local government before residential lots can be sold.

In addition to the constraints of that Agreement each development stage of the project has been subjected to the normal Development Application process required of any proposed development under local laws.

The Development Application procedure requires the developer to obtain all necessary permits from State Government agencies. This includes permits to carry out works within coastal and estuary zones, permits for vegetation clearance, environmental licenses, State planning approval etc. The difficulty of these procedures has already been discussed. 

Consultation and Review Processes

Consultation with a wide range of stakeholders is nowadays accepted as an essential part of public administration. The details of the Final Stage of the Settlement Shores project were opened to public comment in a consultation program managed by the Hastings Council. The project was also referred to a number of State Government agencies for comment.

The consultation process resulted in a number of improvements and changes to the present Final Stage of the project, particularly the environmental management systems and impact monitoring procedures before approval was issued by Hastings Council in 1992.

The development approval decision was also submitted to a Special Commission of Review following appeals by a number of objectors. This Review was the first such commission ordered under new State Government legislation. The Commission conducted open hearings at Port Macquarie and concluded that the development approval process of Hastings Council had adequately addressed all likely impacts and decided in favour of the application on a proper assessment of the findings of environmental studies and comments from the various referral agencies. The development approval for the Final Stage thus received its final ratification.

Characteristics of Canal Developments

Canal estates are invariably established on low-lying sites where it is necessary to reclaim the land above tide or flood levels. Reclamation material is always extracted locally leaving excavated areas which then become the waterways.

Waterways are mostly navigable but limited in depth. Not all estates are tidal however. Many recent developments are based on freshwater lakes or are only indirectly connected to tidal waters via locks with water exchange systems to control water quality.

Settlement Shores is a fully tidal canal system navigable to the ocean with excellent circulation of seawater throughout the system.

Many residential canal systems are required to carry flood flows because of their location but in general waterway dimensions are very generous and velocities during floods are low and not hazardous. Settlement Shores certainly falls into this category as will be discussed later.

Most canal projects are constructed in existing natural alluvial material to simple profiles. Sophisticated structures are not usually required. The use of durable natural rock for shore protection is economic and results in waterways that are low-maintenance when compared to many other public facilities.

Soil conditions can vary widely but good-quality sand is found in many instances and these provide very adequate building foundations.

Impacts of Canal Developments

The most significant impact of canal estates is the complete excavation and reworking of the terrain with complete loss of any vegetation cover. Economic restraints on earthmoving generally result in level terrain in the final development though this is not inevitable. Settlement Shores is an example where reclamation levels have been deliberately varied to provide relief.

There are also very significant impacts resulting from such large-scale earthmoving operations such as dust effects on air quality, sediment runoff problems and the disturbance of difficult soils such as acid sulfate material.

Large-scale earthmoving operations also have a significant visual impact which is not much addressed at present (it is accepted as "inevitable"). This is potentially important because earthmoving operations on large projects generally continue for many years so that large cleared areas and soil stockpiles appear to be permanent features of the area. This all influences public perceptions.

Potential impacts on ecosystems are always a critical factor in the design of canal estates. Loss of habitat and vegetation must be considered. Water quality both during construction and in the final permanent waterways is of concern particularly because urban development will introduce additional nutrients into adjacent river systems.

In regard to water quality it should be noted that there is a big difference between freshwater waterways (that is, lakes) and fully tidal saltwater waterways (usually called canals because they are open to navigation by sea-going craft). Freshwater systems are more susceptible to nutrient enrichment and are usually not "flushed" so easily as canals which benefit from strong tidal flows through the waterway system.

Another potential impact is the interference with drainage and river systems because of alterations to the waterways and floodways. Very great care must be taken to ensure that flood levels in residential areas are absolutely predictable and safe. There is also the potential that altered waterways can affect estuary processes and sediment circulation within the river system. These effects were a major consideration at Settlement Shores.

Public Perceptions and Expectations of Canal Developments

It is important to remember that the land developer is vitally interested in creating an environment with the highest possible amenity in terms of air and water quality, in visual and aesthetic values. It is in his best interests. In the past the development approach to canals has sometimes been criticised for its artificiality but that is not an inevitable feature. Developers will readily incorporate more natural features in canal estates (provided of course that the economics can be adjusted to accommodate this) as they realise that their market appreciates and demands such improvements. This should not be a matter of continuing conflict with planning authorities or the wider community.

The Final Stage of the Settlement Shores project is innovative in this respect incorporating curved shorelines and varying canal widths throughout.

EIS Investigations at Settlement Shores

A comprehensive range of environmental investigations was undertaken for the Final Stage of Settlement Shores to provide data for an Environmental Impact Statement (EIS) supporting the Development Application.

The studies included -

· Flood Management 

· Estuarine Processes

· Water Quality

· Economic Analysis

· Geotechnical & Bank Stability; Sedimentation

· Infrastructure Services and Traffic

· Ecosystems; Flora & Fauna; Marine Biology

· Potential Acid Sulfate Soils

Many of these studies such as flood control and water quality and acid sulfate soils were required to address particular operational problems.

Other topics were investigated in order to demonstrate that existing natural ecosystems are adequately protected.

Finally infrastructure studies were done to demonstrate that the project can be properly serviced by municipal water supply and sewerage systems.

Flood Management

The control of flood flows was a major consideration in the design of the canal systems. The Hastings River carries runoff from a large catchment and major floods with widespread inundation have been recorded on a number of occasions.

Flood control structures are the most obvious features of the development. The central waterway of the Final Stage (now near to completion) is over two hundred metres wide and four metres deep, providing sweeping water views from many parts of the estate. Its main function however is to carry major flood flows safely through the site from the west to rejoin the river via the Back Channel. This canal is designed to carry flows of 640 cubic metres per second during floods.

Flood flows are controlled by a massive concrete-faced weir 170 metres long which is constructed across the main waterway just upstream of Park Street bridge. The weir ensures that floods through the main canal are limited to a known maximum flow which will not cause erosion damage in the canal.

The flow patterns are illustrated in the following drawings. The flood flow path is contrasted in the illustrations with the normal tidal circulation pattern. At normal water levels the weir divides the waterways into two sections. The main canal upstream of the weir is connected to two large harbours which do not carry any flood flows. Boats will be able to moor safely in the harbours during floods.

Flood management within Stage A of Settlement Shores is similar.
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Tidal Flow Pattern
A unique feature of the Settlement Shores canal are the two curious lighthouse jetties at the western end of the canal, one on each shore. These jetties incorporate large concrete walls called “deflectors” designed to act as guidance vanes to smooth out eddies in flood flows entering the main canal. Their action is shown in the illustrations.

The State Government approving authorities required that flood control structures be proved effective even during extreme floods which might result in erosion damage to the canal banks. This was proved in a laboratory using large-scale models over thirty metres in size.

Estuary Processes

The laboratory scale model was also used to prove that the flood canal discharging into the Back Channel would not wash away the sand banks of important wading bird habitats of Pelican Island. The point where these flood flows impinge on the island can be seen in the illustrations.

The preservation of the Pelican Island habitat was a matter of great concern to local conservation groups and government agencies.

Measurements on the models showed that velocities in these areas would not erode the sand banks during floods. The design of the flood channel was optimised to disperse flood flows so as not to impinge on Pelican Island.
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Flood Flow Pattern 

Marine Ecosystems

Similarly, detailed investigations highlighted the importance of the marine habitat in the estuary surrounding the Settlement Shores site and the impact that canal excavation could have on marine plants such as sea grass.

It was demonstrated that construction of the canals would result in minimal loss of marine habitat. The majority of the estuary foreshore was left untouched.

These studies provided the data to design a marine replanting program to replace sea grass and mangroves lost because of dredging operations.

Several hectares of foreshore land adjacent to the Back Channel have been reshaped and replanted with native trees, mangroves and sea grasses.

River Bank Stability and Soil Conditions

A special survey was done at Settlement Shores to evaluate the stability of the existing river banks along the western side of the site.

This shoreline will be strengthened and upgraded in such a way as to preserve the mangroves and marine plants in the area whilst preventing any further meander erosion. An underwater survey of this shoreline revealed quantities of ballast jettisoned into the river from ships used for transport in the very early days of settlement.

Settlement Shores is typical of many canal project sites in having significant depths of fine good-quality sand over much of the site which presents few problems for building foundations. In some areas it was necessary to deal with soft marine clays but these can usually be satisfactorily handled with tried and tested methods involving draining, drying out and blending with sandy material.

Water Quality

Studies of the expected water movements within the waterways at Settlement Shores show that there will be excellent circulation and “flushing” throughout the fully-tidal canals. Water quality is expected to be very good.

Nutrient and sediment runoff from canal estates is usually quite small because catchments are limited to local areas only and residents generally maintain very high standard gardens and lawns.

The management of construction activities is the most critical phase for water quality. There is a trend now to applying very strict controls on construction sites in order to minimise sediment runoff. This certainly applies to canal projects. Construction management plans at Settlement Shores incorporate strict procedures for containing and treating seepage and runoff to reduce sediment and soil acidity.

Environmental Management Plans

Site management procedures nowadays usually include Environmental Management Plans (EMPs) particularly to control construction activities but also, later on, the operation of residential canal projects.

EMPs provide an excellent framework for –

· Highlighting to site staff the critical factors and considerations in environmental control.

· Defining responsibilities and liabilities of management staff.

· Defining and recording site management procedures negotiated with regulatory agencies (that is, Permit Conditions etc.).

· Monitoring the project site and reporting site measurements.

There is a tendency now to include self-regulation by development project managers as part of the EMPs and provide for independent auditing of results. Monitoring results can then be compared with “performance-based” criteria written into the EMPs.

EMPs provide an effective method for the project manager to control the timeliness and cost of monitoring procedures. They add greatly to the public credibility of residential canal projects.

It is not yet clear however from experience to date whether regulatory agencies can effectively use EMPs to “police” the management of canal estates in the long term.

Canal estates in NSW must prepare and implement a Waterway Maintenance Plan. This is a form of EMP defined by legislation. This has been done at Settlement Shores. The Waterway Maintenance Plan is discussed later in the paper.

The EMPs for Settlement Shores include –

· Marine Vegetation Rehabilitation Plan

· Foreshore Management Plan

· Acid Sulfate Soils Management Plan

· Construction Activity Management Plan

· Waterway Maintenance Plan

· Water Quality Monitoring program

· Noise Control Plan

· Air Quality Management Plan

It must be noted that the environmental and operational management systems finally achieved at Settlement Shores owe much to the contributions made by many government and statutory agencies. Many land developers may not initially have adopted these measures of their own accord but this project shows that the end result of an open public review process can be a better outcome for all parties involved and an outcome with considerable public credibility. For example the Acid Sulfate Soils Management Plan for Settlement Shores was one of the first such plans to be fully approved by the regulatory agencies in NSW and it has been commended for its high standard.

Canal Ownership and Maintenance

In the past canal waterways have automatically become Crown land as part of the State-controlled waters of the adjacent river or estuary. There is more flexibility nowadays with control in many cases being vested with the local government or remaining with the land developer as a valuable part of the assets of the estate.

Title to land which is converted to a waterway in the development process still seems uncertain in some cases. It is apparently possible for title to remain with the original land owner even though the “land” is now completely under several metres of water. Presumably the task of legal definition still has some way to go. The ownership of marina berths is undergoing a similar redefinition.

At Settlement Shores the tidal canal waterways will become the responsibility of Hastings Council. This ownership is not a trivial responsibility since all local governments are now required to account for and manage their assets under explicit detailed Asset Management Plans. Although this means a good deal of new paperwork for Councils it will ensure much better financial planning and accountability.

Full accountability for canal systems is also the objective of the Waterway Maintenance Plan which is required under NSW State legislation covering rivers and foreshores. This Plan can be viewed as the Council’s asset management plan for the waterways.

The Waterway Maintenance Plan for Settlement Shores is a comprehensive document which addresses all of Council’s responsibilities, duties and liabilities in regard to the waterways and foreshores. The Plan ensures that the canal system can be kept in good order in perpetuity with adequate allowance for routine and emergency costs funded principally by the benefited properties.

The Waterways Maintenance Plan covers –

· Maintenance Dredging

· Beach Repair

· Maintenance and Repair of Flood Structures and Rock Protection

· Restoration of Pelican Island

· Maintenance of River Shorelines

· Foreshore Vegetation Maintenance

· Monitoring programs

· Funding Arrangements for Routine Maintenance and Flood Damage

·  Insurance for Public liability

History and Performance of Canal Developments

Residential canal developments historically have often suffered from a bad image but in fact have an excellent record. A large number of residential canals have been built throughout South-East Queensland from Noosa right through the coastal strip south to the Gold Coast and into New South Wales.

Canals are an integral part of the image of the Gold Coast as a waterside playground. As real estate and a destination of choice canal estates have been overwhelmingly successful.

These waterways, some of which have been in use for thirty or even forty years, have also been robust and trouble-free. The water quality is good particularly in fully tidal saltwater systems and the waterways are regularly used for recreation.

Conclusions

The evidence from canal estates in general and this case study of Settlement Shores in particular illustrates the point that canal developments can be sustainable.

It is true that the construction of canal developments can result in the loss of some natural habitat because the land must be totally reshaped and reclaimed. This is a matter of concern. But whether this loss is acceptable or not should be decided on the merits of each case as it arises. The loss of estuary wetlands and mangrove forests is not acceptable in localities where these habitats have already been reduced. But the loss of deteriorated terrestrial habitat may be feasible. In many cases the construction of canals may result in an improvement in environmental amenity.

Residential canals have certainly proved to be popular and demand for them is unlikely to decrease.
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