INTEGRATED CATCHMENT MANAGEMENT AT THE FARM, SUB-CATCHMENT AND CATCHMENT SCALE.
Tom Alletson – Coast and Waterways Coordinator, Tweed Shire Council

Tweed Shire Council is located at the most north eastern boundary of the NSW Coast, and is fortunate in having its Local Government Area boundary correspond almost exactly with the boundaries of the Tweed River and its tributary sub-catchments.  This has simplified water resource management in the Tweed Shire, and allowed the organisation to develop a strong focus on integrated catchment management.

This paper presents three different projects being undertaken by TSC in different locations and ecosystems of the Shire, which include elements of innovation and examples of best practice management.  The projects all involve funding from multiple sources and collaborations between a number or organisations and disciplines, both within the organisation and with external agencies.
Project 1:  Farm Scale – Improved riparian management at a Diary Farm, Bray Park
Tweed Shire Council provides potable water for approximately 85, 000 residents, from the suburbs just west of Murwillumbah, to the coastal communities stretching from Tweed Heads in the North to Pottsville in the south.  All of the water currently sourced and treated by Council (27 Mega litres per day) is extracted from the Tweed River, with the major extraction point being approximately 800 metres upstream from the Bray Park weir west of Murwillumbah, the barrage which limits tidal flow in the Tweed Estuary.

The area from which water is drawn is referred to as the weir pool and the land use immediately adjacent to this zone is agricultural, in the case of one side of the river, it is the Shires largest dairy.  TSC treats water extracted from the weir pool to potable standards using a filtration plant.  This process is the primary mechanism that ensures that water is safe for consumption, however due to council implementing the multiple barrier approach to risk management, there is a strong emphasis within the organisation on identifying risks to water quality and where possible managing and reducing these risks.

As noted a major land use immediately adjacent to the site of raw water extraction is a dairy where pasture irrigation and intensive grazing is practiced.  This land use presents a clear hazard to the quality of raw water supplies drawn from the weir pool.  Prior to the implementation of this project cattle had direct access to the pool and used it to drink, leading to deposition of manure directly into the water body, as well as increased turbidity from constant damage to stream banks from trampling.  Faecal contamination of the water supply and potential for occurrence of Giardia and Cryptosporidium are clearly high under this scenario. As such it was been a priority for Council for many years to restrict direct cattle access to the river and reduce the amount of manure and enriched runoff which could enter the weir pool from the adjacent  pasture.
Council undertook negotiations with landowners with the properties immediately adjacent to the weir pool without much success for a number of years until in 2005 when control of the large dairy passed to the grandson of the existing operator, and a greater level of appreciation of councils issues with regard to risk management and commitment to cooperation was found.

Councils objectives for the river banks immediately upstream of the water intake were quite simple.  It was proposed to fence the area to restrict direct cattle access, provide an off stream water supply in the form of water troughs, and revegetate the river banks with native riparian species as a means of filtering runoff, stabilising stream banks and increasing the biodiversity value of the riparian zone.

During negotiations with the landowner a major impediment to the proposition was identified, this being the fact that cell grazing on the property depended on the river bank area as a major access way.  Upper riverbanks on the river reach are higher and of a more well drained soil type that the balance of the land and so for generations had been used to traverse the farm.  It was determined that in order to fence off and revegetate the riparian zone, an alternative access corridor would need to be provided. Given that the most appropriate area to establish this access was lower and would be subject to severe bogging, a constructed concrete laneway  was identified by the farmer as the only practical solution.
The laneway required was 1.2 km long, 2.5 metres wide and 100mm thick.  No reinforcing steel was placed in the slab, and the only preparation work was to box out the path alignment using an excavator.  An initial estimate of the cost of concrete for the structure was $60, 000.  Under Councils River Health Grants program an agreement was made with the land holder which involved Council supplying concrete for the laneway, with construction by the landholder.  Additional aspects of the river health grant agreement was the supply of 11 water troughs, a 13000 litre tank and a significant amount of fencing material.  For all aspects of the project, work was undertaken by the landowner with council suppling materials.
Construction of the laneway was undertaken by the landowner in 2 days, which is an incredibly short time.  The construction method used was extremely quick and effective.  A sled which was towed behind a tractor was used to lay the concrete with a concrete truck pouring the mix directly into the unit.  This device was designed and built by the landowner. 

The laneway and water supply aspects of this project have been in place for close to 12 months, and there has been an immediate improvement in the health of the river bank adjacent to the weir pool.  Fencing and revegetation has not occurred as yet, however the supply of water in easy to access troughs has resulted in an immediate decline in use of the river itself as a water source by cows, reducing trampling and direct input of manure.  Another set of unforeseen benefits of the project have been reported by the farmer.  Using the laneway, cows are moving faster between the paddocks and the dairy, saving up to an hour each day at milking time.  Use of the laneway results in the cows hooves having less mud and manure on them when they enter the dairy, reducing the time and amount of water used to clean down, and thus effluent to treat.  An increase in milk yield of up to 10% has also been reported, which is suspected to have derived from easier consumption of better water and less energy expenditure.
Funding for this project has come from Council Water Unit, from a yearly allocation derived from Councils return on the supply of water and sewerage services in the Shire.  It is entirely appropriate for a Local Government that charges residents for these services to make an allocation to projects that protect the key resources that sustain them, that being, the water supply Catchment, and the estuarine waterways into which treated sewage may be discharged.
Project 2:  Sub-catchment Scale – Byrrill Creek Riparian Rehabilitation Project

Byrrill Creek and its tributary streams lie in the southwest of the upper Tweed Valley and are fed by the slopes of Mt Warning and Wollumbin National Park.  An investigation into the condition of riparian vegetation in the tributaries of the Tweed Valley in 2003 found that the highest number and highest concentration of HCV riparian vegetation sites in the Tweed were located in this catchment.  Vegetation communities in the area are comprised primarily of riparian rainforest, with substantial areas of eucalypt closed forest and eucalypt plantation on slopes and ridges. 
While this sub-catchment stood out for the quality of its remnant riparian vegetation, the integrity of biodiversity was compromised to varying degrees in many areas by exotic weed infestation.  In some areas the structure of the community itself had been severely damaged by the growth of privet and cats claw creeper.  

In conjunction with the NRCMA it was determined that a whole of sub-catchment action was required to intervene in the continued weed infestation of this area, and as such make an effective attempt to preserve at least one large example of intact riparian forest in the Tweed.

In 2005 Tweed Shire Council submitted an application to the NSW Environmental Trust to undertake a whole of sub-catchment riparian rehabilitation project in the area.  This project application was successful, and a co-commitment of $100, 000 was contributed by TSC and the Tweed River Committee, with an additional $30, 000 contributed by the NRCMA to undertake a planning study to develop property specific rehabilitation plans for each land holder.

A unique and challenging aspect of this project was the ambition to involve every landowner in the sub-catchment in the implementation of riparian vegetation rehabilitation. This objective was made slightly more achievable due to the fact that Tweed Shire Council owns a very large section of the valley, however this has proven an impediment in itself due to the sheer scale of the property and length of riparian zone requiring attention.
Following a 12 month period of planning and consultation undertaken by Rhonda James (Envite and Bushland Rehabilitation Services), 26 property specific rehabilitation plans were produced.  Each plan was discussed in detail with property owners and it was made clear at the commencement of the project that the bulk of up front weed control would be government funded.  The community response to the project has been largely positive, with only a very small proportion of sub-catchment landholders, in terms of both numbers and stream length, declining to become involved.  Reasons for this reluctance range from a refusal to allow use of herbicide for weed control on their property, to a simple distrust and rejection of government and environmental intentions.  
First year actions in 17 of the property specific rehabilitation plans have since been implemented by four different bush regeneration contractors.  The properties have been grouped and allocated to firms retained on TSC’s panel of providers for bush regeneration based on the firms capacity and perceived strengths in implementation.  Effort has been largely in weed control, with small areas of fencing and provision of off stream water.  
In the first year of implementation, the following has been achieved:

· 13,8 km of stream bank treated for weed infestation

· 500 metres fencing and one stock trough

· All stream lengths with physical degradation (erosion and stock access) except 1 owner under active management.  Remaining wner still able to participate and being gently encouraged.

· A total of 48 hectares of riparian vegetation with weed infestation being controled.
Second year implementation is soon to commence.

Project 3:  Catchment Scale – Ecosystem Health Monitoring Project and Catchment Management Plan for Cobaki and Terranora Broadwaters

Cobaki and Terranora Broadwaters lie in the north eastern corner of the Tweed Shire close to the Queensland border. Both of the systems are areas of very high biological, cultural and scenic value.  Management plans for the areas were adopted by Council in 1998 and 1995 and have a strong focus on the preservation and enhancement of valuable habitats whilst encouraging sensitive and low key levels of recreational activity.  Council has resolved to undertake a review of management plans for these systems based on a number of key factors.  

Over the past 5 years, scientific investigation of the Cobaki wetland and terrestrial habitat complex has resulted in its conservation and biodiversity values being considered extremely high.  Council also wishes to take a more holistic view of water quality within these systems, focusing on catchment rehabilitation and riparian habitat protection to achieve sustainable long term management.  

An additional factor driving Councils decision to review and broaden the management plan for Terranora Broadwater is its decision to incorporate whole of catchment management into a reclaimed water release strategy currently proposed for Terranora Creek.

Major components of the project include:
1. an ecosystem health monitoring project* covering both the estuarine and freshwater zones of both broadwaters and their catchments, and

2. incorporation of an assessment of the broadwaters assimilative capacity and catchment export modelling to develop a work plan of rural and urban catchment rehabilitation to sustain environmental values in the  long term.

*  Notably, TSC has adopted the methodology used by the Moreton Bay Waterways and Catchments Partnership to undertake the EHMP work.  Translating the methodology developed in Queensland for use in Tweed has required engaging the services of the International Water Centre of Brisbane and development of the methodology and sampling campaign has been a significant exercise in its own right.
Project Goals:

· Provide recommendations relating to sustainable levels of catchment development, land use change and major infrastructure construction, and assess cumulative impacts of current and future proposals on existing catchment and broadwater ecosystem values. 

· Provide a concise, central inventory of all significant ecological values of the broadwaters, their tributaries, and adjacent habitats.

·  Incorporate results of the ecosystem health monitoring work being undertaken in freshwater and estuarine system reaches, and draw conclusions as to the assimilative capacity of the broadwaters, (their capacity to maintain exisiting or desired levels of health in the face of predicted development impacts). 

· Predict catchment pollutant exports and assess required levels of catchment rehabilitation/load reduction to manage diffuse pollution loads in relation to the existing and long term ecological sustainability of the Broadwaters.

· Develop a detailed set of actions that can be implemented to conserve and where necessary, rehabilitate terrestrial and aquatic habitats and ecosystems, and maximise opportunities for sustainable recreational and commercial use of the broadwaters. 

Project Objectives:

1. Undertake a literature review and present a concise summary of research relating to Cobaki and Terranora Broadwater, particularly with respect to recent ecological investigations and mapping undertaken in association with development applications.  

2. Audit implementation of the existing estuary management plans for the broadwaters by collating a list of actions implemented from existing plans.

3. Prepare and implement a community and adjacent landholder consultation strategy to identify new or emerging management issues that must be addressed as priorities in a revised management plan, and encourage an interest and participation in the sustainable management of the catchments. 

4. Incorporate the intent of legislative and policy changes in the sphere of estuary and coastal management into updated objectives, strategies and action plans. 

5. Set community and  environmental objectives for the catchments relating to levels of water quality and ecological health.

6. Incorporate outcomes (parallel process) of the Terranora and Cobaki Broadwater Ecosystem Health Monitoring Program and ecosystem health report cards

7. Incorporate outcomes of a possible integrated foreshore management plan for Cobaki Broadwater being prepared by landholders (Tugun Bypass, Gold Coast Airport, Leda Development, Area E Development, etc) and acknowledge the commitments and recommendations of relevant environmental management plans prepared by these landholders.

8. Develop a model of catchment pollutant exports (N, P, SS) and relate these findings to an assessment of the assimilative capacity of each broadwater.  That is, under existing loading, will the broadwaters continue to act as a sink for nutrients, or is the trophic status at a point where algal blooms or sediment nutrient release may occur?

9. Determine what level/spatial extent of catchment rehabilitation (urban and rural) will be required to manage diffuse pollution loads under existing levels of catchment development to keep loads at levels which will not exceed system assimilative capacity.

10. Take account of potential sea level rise, storm surge and climate change issues as they relate to management of the systems.

11. Provide recommendations relating to sustainable levels of catchment development, and comment on the sustainability/consequence of probable future (in accordance with existing strategic plans including the Far North Coast Regional Strategy, Tweed LEP, approvals and DCP’s) development scenarios. 

12. Develop a detailed set of actions that can be implemented to conserve and where necessary, rehabilitate terrestrial and aquatic ecosystems. Actions will include, for example, measurable targets for rehabilitation and revegetation of rural streams (km stream banks) and retrofit installation of SQIDS in urban catchments to and protect and enhance water quality.

13. Using the outputs of the Coastal Lakes Assessment and Management Tool (CLAM) prepared under the Australian National University/Northern Rivers CMA project, recommend future estuary process studies that are critical to develop a comprehensive and accurate understanding of how the interaction between development, physical and biological processes affecting the  broadwaters system.

14. Prepare an implementation plan, including costings, priorities, responsibilities and  funding,  to deliver the recommendations of the management plan. 

It is intended that the implementation of the projects described here will provide TSC with the best possible chance of maintaining estuarine ecosyetem health in the two broadwaters, despite the array of threats to these systems and challenges in their long term management.
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