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ABSTRACT

This paper looks at the process undertaken by Tweed Shire Council to develop foreshore protection works for public land at Kingscliff. This progression through the Coastline Management Plan process has culminated in proposed works that encompass flexibility and surety in coastal asset protection while maintaining beach amenity.

Council, through the Tweed Coastal Committee, developed the Tweed Shire Coastline Management Plan (2005) for the Tweed’s 37 kilometres of coastline in accordance with the NSW Government’s Coastline Management Manual (1990).

The development of this Management Plan provided many challenges for Council and the consultants involved, somewhat surprising given the relatively small sections of coastline with private and public assets at potential risk. Those small sections however are highly valued by the local community.

The initial proposal for Kingscliff foreshore, the only section of Tweed coastline with assets within the Immediate Hazard Zone, was construction of a substantial flexible rock seawall in combination with sand nourishment. Further studies and consideration of alternative options have seen the progression of less expensive and intrusive options including a much shorter buried seawall, sand nourishment, dune restoration and creation of a small buffer to proposed infrastructure redevelopment. The restoration and maintenance of a viable dune system defence has added benefits, physically, ecologically and aesthetically.

Regular monitoring and ongoing nourishment of the system will enable the evaluation of performance, and continual adaptation, of the protection strategy to a changing coastal environment.  Uncertainty in postulated future increases in the frequency and intensity of storm events and sea level rise due to climate change factors necessitate the implementation of such adaptive management options.

Locating a long-term source of suitable sand supply in the volumes required is another subject to be discussed.

The issues, processes, problems, public expectations and community input associated with coastal protection works on a much-loved section of coastline will be detailed in this paper. 
Background
The Tweed coastline, Northern NSW, offers a relatively natural and relaxed environment, particularly when compared to the neighbouring south-eastern Queensland coast.  This coastline is highly valued for these features by its residents, and by a regional population that extends well beyond the boundaries of the shire.  Many domestic tourists are attracted from interstate to this naturalness, which has been preserved by the fact the majority of existing development is not visible from the scenic beaches and headlands.
The coastline was formerly the home of the Bundjalung Aboriginal people, and remnant physical evidence of their activities is preserved.  With European settlement, however, the coastline has been extensively sand mined over the past 60 years, which has permanently altered the beach profile.  Today, the coastline forms the setting for the growth of the Shire’s future population.  

The vegetated strip of Crown and Council Land that is evident along most of the Tweed Coast is one of the features that provides for a reduced impact from future coastal erosion and long-term recession.  Recent Tweed Coast developments (Casuarina and SALT) were required to provide set backs to development and revegetate and rehabilitate the previously sandmined dunal system.

Responsible for the management of the Tweed coastline, Tweed Shire Council (TSC) must manage the coast in a sustainable manner into the future, balancing natural, cultural, social and economic values.

Tweed Shire Council commenced the Coastline Management Plan process in 2000 in accordance with the NSW Government’s Coastline Management Manual.  

Tweed Shire Coastline Management Plan Process
Tweed Shire has a 37 kilometre coastline that stretches from the border with Byron Council in the south, to the Queensland border at Point Danger in the north.  For the purposes of coastal hazard planning, it includes a seaward boundary of the near-shore marine areas and a landward boundary that includes all lands likely to be impacted by coastline hazards plus relevant Crown lands.

The NSW Government Coastline Management Manual (1990) provides the management framework that requires planning factors, such as social, economic, recreational, aesthetic and ecological issues, be taken into consideration along with coastline hazard and beach amenity requirements, when making decisions regarding coastal management and development.  These requirements are reinforced in the NSW Coastal Policy (1997).  The Plan was prepared in accordance with these guidelines and other State Government policies.

The coastline hazards and underlying coastal processes affecting the Tweed coast have been identified and defined by the Tweed Shire Coastline Hazard Definition Study (TSC, 2001).  The Study delineates the landward extent of the hazard zones for the Immediate, 50 year and 100 year planning timeframes.  Of the natural processes investigated, the significant issue identified and mapped for the Tweed Coastline Management Plan project is the potential for coastal erosion and foreshore recession.
Following adoption of the Hazard Study, Council commissioned Umwelt Australia to develop the Tweed Shire Coastline Management Study and Tweed Shire Coastline Management Plan.  The Management Plan was adopted in June 2005.

The Tweed Shire Coastline Management Plan was developed in four stages.  Stage 1 (Tweed Shire Coastline Management Study Stage 1 - Values Assessment report) identified the values that make the Tweed coastline important in a local, regional and national sense, and explored the issues that needed to be addressed to maintain those values.  Having quantified both the coastline hazards and coastline values of the Tweed, the next stage was the development of management objectives and identification of management options.  This culminated in the development of the Coastline Management Study (Stage 2). 

The Draft Coastline Management Plan (Stage 3), was developed to provide strategic and practical guidance for future management of the coastline.  It was placed on public exhibition during 2004 and comments from the community and Government agencies were sought.  Stage 4 involved review of submissions (of which there were over 300) and modification of the Draft Plan, where necessary, to produce the final document. 

While the majority of the coastline hazard risks on the Tweed coast do not presently warrant any significant structural mitigation measures, the beachfront development at Kingscliff was recommended for protection.  

Kingscliff Foreshore Protection Planning

A document entitled Kingscliff Coastline Management Options was completed by WBM Oceanics Australia in January 2002 to examine management options for the only section of Tweed’s coastline that was identified as being at immediate threat from coastal erosion.  This document circumvented the traditional process as there was a need to fast track the options for this section of coastline due to the desire by Council to redevelop one of the main assets that was at threat of coastal erosion, the Kingscliff Beach Holiday Park.  
No major redevelopment of the Holiday Park could occur without first ensuring the protection of the Park from coastal erosion and recession and that the design took into account any requirements that would arise from the design and implementation of protection works.  

One of the important reasons that the ongoing upgrade and continued profitability of the Tweed Coast Holiday Parks is important to Tweed Shire is that the profit from these parks on leased Crown Land assists with the maintenance of the other hundred’s of hectares of coastal Crown Lands that are under the care and control of Council.
One of the factors complicating the decision process for options along Kingscliff foreshore is the presence of an existing rock seawall protecting the Kingscliff Beach (Bowls) Club.  This substantial wall was upgraded in the mid-1990’s and is an example of exactly what the local community DO NOT want to see along the length of the Kingscliff foreshore.  There is no sand nourishment undertaken currently at this location and there have been long periods of time when the ocean has been lapping at the seawall for the majority of the tidal cycle, effectively severing access along this stretch of beach.
The Kingscliff Coastline Management Options report reviewed the coastal processes affecting the Kingscliff foreshore and provided an overview and course screening of options.  The options considered included:

· Do nothing;

· Planned retreat - relocation of the Holiday Park;
· Terminal protection;

· Beach replenishment;

· Groynes;

· Offshore breakwater or reef.

Options involving terminal protection from a seawall and sand nourishment were looked at in some detail, particularly the distance of a seawall structure from the Holiday Park boundary.  A more seaward alignment would require more sand nourishment over time and would require deeper foundations and higher crest level.  Therefore, a seawall alignment set further back into the Holiday Park would be cheaper both in capital and ongoing maintenance cost and have a lower social cost (fewer times rock wall exposed from storms) but the trade off being a reduced usable area for redevelopment of the Holiday Park and other public assets.

Council did not further this option at the time and proceeded with the development of the Tweed Shire Coastline Management Study and Management Plan.  
Following extensive values studies, assessment of options and community consultation, the option for protection of Kingscliff foreshore public assets adopted in the Tweed Shire Coastline Management Plan comprised:
· a seawall approximately 500 m long extending from the existing seawall in front of the Kingscliff Beach Club to Cudgen Headland SLSC.  The seawall was to be of similar design to the existing seawall, ie a ‘flexible’ rock seawall;
· sand nourishment to maintain the integrity of the seawall structure and provide for beach amenity, comprising an initial nourishment volume of 250,000 m3 and ongoing periodic nourishment of about 2,000 m3 per year (both measured in terms of equivalent native material).
Council embarked upon an Environmental Impact Study for the Kingscliff Foreshore Protection works based on the adopted Management Plan option of a flexible rock seawall and sand nourishment.  Patterson Britton and Partners (PBP) were commissioned to develop the EIS and the project commenced in April 2006. 
Another component of planning being undertaken concurrently was the development by Council of a Kingscliff Foreshore Master Plan, a landscaping statement for the entire length of the foreshore.  The treatment of the foreshore and redevelopment of the Kingscliff Holiday Park are integral components of this Master Plan and close consultation was needed between the 3 parties, namely, EIS Consultants, Landscape architect and Holiday Park designers.

A few months into the process, PBP proposed alternative options for the protection of Kingscliff foreshore assets from coastal erosion and recession.
Based on the availability of additional beach profile data since completion of the Management Plan and following evaluation of the reduction in coastline hazard risk that would ensue after implementation of initial and ongoing nourishment works, PBP considered that a seawall was not required along the full length of the foreshore.  This opinion was canvassed with, and accepted by, officers of the Department of Natural Resources (DNR), most significantly Mr Phil Watson who was involved in the review of the Management Plan and is familiar with the Tweed coastline.

The new foreshore protection strategy proposed involved:
· a seawall of limited length, say about 80-100 m, protecting the Cudgen SLSC only.  In order to minimise the footprint of the seawall, it is likely to comprise a vertical/stepped structure rather than a sloping rock structure.  It would be located as far landward as practicable (almost adjacent to the SLSC; above MHWM) and possibly integrated with stepped foreshore access to the beach proposed by Council as part of the Kingscliff Foreshore Masterplan;
· initial and ongoing nourishment generally in accordance with the Management Plan (volumes subject to confirmation and dependent on the sand source due to compatibility issues).  Included in the initial nourishment activity would be dune creation, fencing and accessways, and planting.  The method of placement of the initial volume of nourishment sand would ideally involve ‘profile’ nourishment in which sand is placed across the full beach profile, i.e. dune, berm and nearshore areas to perhaps 10-15m water depth, however the method of placement will depend on the sand source and best method of transport (see below);

· a linear beach front reserve about 15 m wide inside the Holiday Park boundary to act as a buffer for coastal processes.  Any future redevelopment of the Holiday Park (not part of the foreshore protection project) would have to have regard to the variable residual coastline hazard risk along the Holiday Park seaward boundary (this arises because the boundary is not collinear with the planform of the beach and due to ‘end effects’ from existing shoreline structures);
· management of stormwater via detention storage, reuse, infiltration, and ‘overflow’ outfalls near the back of the beach (toe of the dune).  Investigations by Council have established that it would not be feasible to divert stormwater currently directed to the subject beach area, to the west.

Removal of the requirement to construct a rock seawall over some 400 m length of beach would result in a saving, based on cost estimates set out in the Management Strategy Options report, of more than $3M.
Potential Sources of Nourishment Sand
One major consideration, and an issue that has proved a struggle for many other Council’s looking at sand nourishment as a beach protection strategy, is the long-term supply of sand and placement of that sand onto the beach.
The source of nourishment sand is a significant driver for the design of the nourishment element of the project since the source influences the method(s) of removal, transport and placement of the material.  The possible sources being considered for the Kingscliff project are:

	· 
	existing Action Sands lease area in the Tweed River upstream of Barneys Point Bridge:

	
	-
	this area is unlikely to be able to meet the requirements of the Kingscliff project and the operation would need to expand into Area 5 downstream of Barneys Point Bridge (see below).

	
	
	

	· 
	Area 5 in the Tweed River downstream of Barneys Point Bridge:

	
	-
	no existing extraction approval but an exploration licence is held over the area;  

	
	-
	the sand is cleaner than upstream but may still need removal of oversize material and fines before placement on the beach;

	
	-
	material could be pumped direct to Kingscliff, in which case some processing equipment would need to be temporarily established near the beach.  Alternatives may be to process the sand at the Action Sands site and truck it to Kingscliff or possibly load the material into a small trailing suction hopper dredge and steam out of the river and place it from offshore.



	· 
	Tweed River Entrance Sand Bypassing Project:

	
	-
	existing extraction approval;

	
	-
	supply depends on QLD needs at the time, availability cannot be guaranteed and any legislative hurdles would need to be checked;

	
	-
	material would be removed, transported and placed utilising a small trailing suction hopper dredge.


	· 
	Gales Pty Ltd (Cudgen):

	
	-
	no approval as yet although excess sand is likely to be available;

	
	-
	sand may be very fine and have poor compatibility with the native beach material;

	
	-
	sand could be pumped or trucked.


	· 
	Cudgen Creek:

	
	-
	insufficient volume for initial nourishment but may represent a possible supply of ongoing and/or ‘emergency’ nourishment;

	
	-
	impact on coastal processes (potential to act as a ‘sink’) would need to be addressed;

	
	-
	sand could be pumped.



	· 
	Offshore Source:

	
	-
	unlikely to be viable in the short term due to current NSW Government policy, although it could be shown to be technically and scientifically sound.


Current Implementation of the Project 
The Study Brief envisaged that an ‘EIS’ would be prepared for the Foreshore Protection project and would cover all facets of the project, i.e. construction of the seawall and the sourcing and placement of the nourishment material.

PBP recommended to Council that it consider separating the approval for removal and transport of the initial nourishment material from the approval for placement of this material and construction of the (shorter) seawall.  This was suggested since:

	· 
	some potential sand sources may already have an approval for extraction:

	
	-
	area upstream of Barneys Point Bridge (should use of sand from this source in fact prove possible);

	
	-
	Tweed River Entrance Sand Bypassing Project;



	· 
	some potential sources may be subject to investigation and environmental assessment by others:

	
	-
	Area 5 downstream of Barneys Point Bridge :

	
	-
	Gales Holdings Pty Ltd (Cudgen);

	
	
	

	· 
	some potential sources should be considered in a more holistic way rather than necessarily confined to the nourishment requirements for the Kingscliff Foreshore Protection project: 

	
	-
	Area 5 downstream of Barneys Point Bridge (other factors such as navigation improvements, creation of seagrass habitat etc could influence the extraction design);

	
	
	

	· 
	approval of some sources could ‘drag on’ and potentially delay implementation of the foreshore project, if other suitable sand sources become available in the interim:

	
	-
	Area 5 downstream of Barneys Point Bridge.

	
	
	


Council adopted the new option and negotiated a new scope of works whereby the extraction and transport of the initial nourishment sand would be separated from the placement of the sand at the beach, construction of the seawall and stormwater management.

With the EIS under way for the construction of works on Kingscliff Beach, Council is currently seeking Expressions of Interest for the supply and placement of sand.

The reasons for selecting this option included the following: 
· approval of the placement of the nourishment material, seawall construction and stormwater improvements may be more straightforward and, with this approval in place, the opportunity could be taken to obtain sand from a suitable source as it becomes available;
· an extraction proposal for Area 5 could be developed having regard to a range of objectives, e.g. navigation, ecological improvements etc, rather than only as a source of sand for the Kingscliff Foreshore Protection Project;
· supply of the sand is taken to the commercial market place early in the process which may assist in identifying ‘real’ sources and relative costs.

Implications for Climate Change Variability

The option now adopted by Council for protection of Kingscliff Foreshore from immediate coastal erosion and long-term recession has provided both surety and flexibility to address climate change variability and sea level rise uncertainty.
The combination of a buffer to development, sand nourishment and rehabilitation of the dunal system will provide the flexibility to place sand in quantities and at specific locations as required and promote natural building of the dunes through revegetation.  

In addition, the future option of constructing a terminal rock wall combined with sand nourishment to protect this high value community land is not ruled out by the current proposal should sea level rise and greater severity of storms realise a more aggressive rate of coastal recession.
Conclusions

Tweed Shire Council undertook a fairly long, and sometimes painful, process to develop a Coastline Management Plan for its 37 kilometres of coastline.  The only section of public (or private) land that was identified as having significant assets within the Immediate Hazard Zone was a section of coastline at Kingscliff.
Following a high level of consultation with the community, the option identified and adopted through the Coastline Management Plan Process for protection of that public land was a rock seawall and associated sand nourishment.  
With further and more detailed consideration of alternative options by Patterson Britton and Partners, Tweed Shire now has a more flexible, less expensive and less intrusive option to pursue.

One of the important lessons to be learnt from Tweed’s experience is that a Council must be committed to seeking the best option and be prepared to carry the flack (from the community and others) of a change in direction to ensure the more sustainable opportunities are considered and adopted as these become available.
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