Balancing Sustainable Production and 
Environmental Health in the Greater Rubicon Catchment

Abstract

The Greater Rubicon Catchment (GRC) in the central north of Tasmania, is one of the most intensively farmed regions in Australia, with significant pressures on the river system and other natural resources. Soil erosion, water quality and threats to biodiversity are issues concerning locals and the wider community.

Greening Australia (Tasmania) has embarked on an ambitious project with the Greater Rubicon Catchment Management Group (GRCMG) to protect and repair priority areas.  The GRCMG has been active for over ten years and receives continued support from the community in balancing sustainable production and environment outcomes. 

A status report was completed in 2002 that identified priority issues in the catchment. Using the report and available information and maps, directed capacity building and on-ground activities have been better targeted across the catchment in the past two years. 

Water monitoring sites are now installed on heavily irrigated river sections and have been effective in reducing excess water drawing. Strategic willow control coupled with off-stream fencing and revegetation have improved river health. Group members also constructed a water lance to assist planting riparian longstem plants in sites subject to flooding and/ or drying soils.

Issues of soil sustainability and erosion were addressed by providing a ripper/ mulcher (erosion control machine) for use across the catchment. A number of landholder information sessions were also conducted, including weed identification and on-farm nutrient budgeting. Well-attended school education days have also improved the awareness of local threatened species across a broader cross section of the community. 

Undertaking this suite of activities and utilising other natural resource management (NRM) programs have been effective in engaging many different landholders across industry types and the community generally (See Appendix 1), while maintaining a whole-of-catchment approach to sustainable NRM.

Introduction to the Catchment

The Greater Rubicon Catchment is located in central northern Tasmania and covers an area of 610 km2 (approximately 1% of Tasmania). As its name suggests, the Greater Rubicon Catchment includes more than just the sub-catchment of the Rubicon River. Most notably it includes the sub-catchments of the Panatana and Franklin rivulets, and of the Parrot, Saxon, Brady's, Brown's, Branch's and Green's creeks. The greater catchment includes a number of smaller coastal catchments in the north, which drain either into coastal lagoons or directly into the Port Sorrel Estuary or, in the case of the north-eastern tip of the Catchment, directly out to sea.

The catchment’s boundary extends from the coastal region surrounding Port Sorrel in the north to Dunorlan in the south. The western boundary of the Catchment extends from Pardoe Beach to Elizabeth Town. Its north-eastern boundary extends along the Asbestos and Dazzler Ranges. South from the Dazzler Ranges the boundary is near Frankford and Christmas Hills. The catchment overlaps the local government municipalities of Latrobe, Meander Valley, West Tamar and Devonport. It also overlaps two of Tasmania's three Natural Resource Management regions, namely the Northern and Cradle Coast regions.

Much of the catchment has been cultivated since early settlement times, providing excellent soils and climate, and a close proximity to ports. Large-scale catchment alteration has occurred, including extensive riparian and native vegetation clearance, river training and impoundment, and the introduction of agricultural, environmental and streamside weeds on the Rubicon River, the Panatana Rivulet and associated tributaries. 

As a result, the catchment’s overall health has deteriorated. The GRC contains 16 animal and 42 plant species that are considered rare, threatened or vulnerable. The giant freshwater crayfish (Astacopsis gouldii) is now largely absent from the Panatana Rivulet (per comm. Todd Walsh –Astacopsis specialist) and has a limited extent in the Rubicon River and other tributaries. The threatened burrowing crayfish (Engaeus granulatus) is found in low gradient sections of the Panatana Rivulet (per comm. Joanna Lyall – Engaeus specialist). Remnant vegetation has become increasingly degraded and fragmented and other catchment scale problems place continued pressure on landscape ecological function. 

The Panatana Rivulet is also called ‘Muddy Creek’, because of its natural turbidity. However, sedimentation has increased dramatically since European settlement as a consequence of primary production, and much of the depositional estuary at Port Sorrel now exhibits this change by transformation into a large mud flat.

A number of projects and actions have been undertaken to address natural resource management issues at the catchment scale. This paper will provide a brief insight into some of these projects and a closer look at the work undertaken by the partnering of Greening Australia and the GRCMG since 2005.

History of Natural Resource Management Activities in the Catchment

Pro-active natural resource management activities have been conducted in the Rubicon Catchment for many years. Only over the past decade, however, has a coordinated and strategic approach been taken to address declining natural assets and sustainable production objectives. These activities have been guided by several studies, reports and plans that have been conducted and prepared over the past decade. These include:  

· Dunn, H, 1997. Greater Rubicon Catchment to Coast - Towards an Integrated Catchment Management Plan, Landmark Consulting, Tasmania. 

· State Rivercare Team, 2000. Upper Rubicon Catchment Rivercare Plan, DPIWE.

· Graham, V, 2000. Survey of Proposed Stabilisation Works & Removal of Willows & Weeds on the Upper Rubicon & Tributaries, Northern Tas. 

· Bentley J, 2002. The State of the Natural Resources and Management of the Greater Rubicon Catchment – Status Report, Greater Rubicon Catchment Management Group and Natural Heritage Trust.

· Department of Primary Industries and Water, 2003. Proposed Environmental Management Goals for Tasmanian Surface Waters - North-Central Coast Catchments and the Greater Rubicon Catchment, discussion paper. 

· Groombridge, B, 2006. Multiuse Wetlands Feasibility Study – Discussion Paper, Greater Rubicon Catchment Management Group.

These studies and reports, along with rapidly advancing geographic information, have better enabled strategic deployment of limited resources. Better catchment information and community communication has also built compelling cases for land managers to participate in programs to improve their productivity potential at the same time as protecting and enhancing the natural values on the land they manage. 

The Rubicon Catchment Project and its Objectives

The project, entitled 'Promoting Sustainable Production to Improve River Health in the Greater Rubicon Catchment', has recently received its third (and, unfortunately final) year of funding from the Federal Government's National Landcare Programme (NLP). This three-year project has several components; on-ground works to protect and enhance natural values, education, consolidating existing data, and promoting innovative and sustainable production methods.

The on-ground works involve fencing and re-vegetation of riparian zones, provision of troughs and pipes to establish off-stream watering points, and weed control. The project also emphasises farm nutrient management through improvement in soil and fertilizer management. It also has an effluent management component, using multi-use wetlands.

This project is also part of the national Greening Australia River Recovery programme that takes a whole-of-catchment approach to river health. Through this process, a River Action Plan is being developed as part of the River Recovery initiative. 

The NLP project is delivering on-ground activities to meet objectives identified in past reports. NRM strategies have also played a part in identifying key issues and corresponding activities. Mapping has also identified a number of priority sites for action that are linked to past work. A number of on-ground works have been completed using successful techniques of rehabilitation and production. A Project Manager, guided by a steering committee, was assigned to implement the project and engage landholders and the broad community. 

A case study, below, is provided to exemplify the many different roles and indirect influences that are improving catchment health and promoting sustainable production practices as a result of this program.

Case Study
Priority On-ground Activities
Site Background
Location: Upper section of the Panatana Rivulet (Oppenheim Rd Bridge, Moriarty). 

This sub-catchment is one of the most impounded catchments in Australia per area, and is also known as Muddy Creek because of the rivulet’s turbidity levels. Continuous riparian vegetation and links to remnant patches are uncommon, however, Landcare activities have been undertaken for over ten years, working to improve water quality and overall river health.

Figure 1 shows this section of the Panatana Rivulet, which was identified as a priority site for on-ground works. A number of criteria were met by the site and led to staged works over two years, building on past on-ground activities undertaken in 1999 and 2000. Notice the area is largely devoid of remnant vegetation, including along the riparian zone.

Site selection process considered the following attributes:

· Linked to past on-ground activities (both upstream and downstream); 

· Intact remnants are found above and within the site; 

· This stream section retains its geomorphic structure of a meandering stream; 

· Location of the uppermost extent of willow infestation (large scale) on the rivulet; 

· Linking remnants to riparian zones; 

· Willing participants; and

· Identified potential pollution sources.  

Details of Site Work

Some willow removal and revegetation was undertaken in 1999 and 2000 and has been thoroughly successful. The local NRM body has performed minor maintenance since removal to ensure this success. This has involved minor spraying, cut and paint and revegetation filling.

Removal of willows from several sections in the 2006 and 2007 works program have included further revegetation with native species and has linked existing revegetation and fencing along the riparian zone. This is now also linked to intact remnants above the site and wetlands below the area involved in the 1999 works (see Figure 1). 

Most willow control entailed a cut and paint exercise. An excavator was used to remove most vegetative material and piles were constructed for later burning. Gorse was found in two isolated patches and was removed by machinery and regrowth was subsequently sprayed. 

Fencing off the stream followed weed control. This was coupled with the installation of off-stream watering points to totally exclude stock access from the stream. The 2006 willow and gorse control activities were followed by a crash grazing of the site. A Work for the Dole team operating through the Mersey NRM group is completing follow up work.

Natural regeneration has been successful in stabilising river banks and bare earth present at the time of willow removal (due mainly to the effective shading by the dense willows). Site preparation for revegetation has occurred for planting to commence in winter 2007. Local provenance plants will be provided by local nurseries and planted by a local school and community group during a planting demonstration day. Long stem tube stock will also be trialled using a water lancing jet designed and constructed by the group. The lance bores 75mm diameter, 800mm deep holes into the ground where the long stem plants can then be planted. This process provides the plant with a more robust and quicker growing potential and has been successful in other parts of the catchment.
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Figure 1

Priority rehabilitation works on Panatana Rivulet, (Oppenheim Rd, Moriarty)

Engaging Landholders

Identifying a site as a priority is only the initial step to successfully achieve on-ground outcomes. Engaging landholders was achieved by firstly building on long-term relationships between local Landcare groups and the community. In this instance only a small number of landholders abut the work’s sites and were initially contacted by phone and/ or letter. 

The proactive nature of these landholders has been important for the success of these activities, however one landholder was not convinced until after the 2006 works and fencing had been completed. This landholder has since become involved and enabled the whole section of river to now be secured in the duration of the 3 year project. 

Other Activities in this Reach

Other activities are directly supporting these on-ground works. Erosion control machinery (a ripper/ mulcher) is available and is promoted to local cropping landholders, and installation of filter strips are encouraged near drainage lines. Local landholders have attended gorse workshops to help map and control a number of outlier populations in the area, as gorse exclusion in this river section is not unachievable. Ongoing contributions are required from landholders and local NRM groups to maintain fencing, revegetation infilling and weed control for this project to be successful over the long term.

Other Project Activities in the Catchment

Willow and Gorse Control

Willows are found in several prominent waterways within the Greater Rubicon Catchment, having been historically established to alleviate erosion problems and for aesthetic value.

However, willows actually cause a range of problems, such as increased winter flooding, deceased summer flow and debris accumulation, as well as other environmental problems, including excessive seasonal leaf drop, shading, in-stream habitat loss, and competition with native riparian vegetation (Read & Barmuta, 1999). 

Willow and gorse control works included identifying priority sites and tackling all outliers to contain the weeds to several core infestations. Resources were also sourced from Cradle Coast NRM and the Latrobe Council to support on-ground works for gorse control. 

Riparian Fencing and Rehabilitation 

Stock access and runoff from the surrounding heavily cropped soils have increased sedimentation and turbidity. These impacts have been exacerbated by the extensive removal of riparian and remnant vegetation.

As a result of this project, large sections of riparian land have been fenced off to remove stock. The main benefits to the landholder include better stock management and improved water quality and overall ecological function of the riparian zone.

In addition to fencing completed through this project, additional resources for fencing were sourced from the Northern Riparian Project, funded through NRM North. These additional resources enabled several larger sections of the river to be targeted in the upper Rubicon catchment.

Water Quantity and Quality

It is not uncommon for the Rubicon River and Panatana Rivulet to stop flowing during summer due to natural flow variation. This has, however, been compounded by excessive extraction for agriculture in some parts of the catchment. As a result, the GRCMG constructed V-notch weirs and established water flow data loggers many years ago to ensure accountability for water use. The trunk stream of the Rubicon River has been monitored for over six years, collecting water flow data during the summer periods at three separate weirs. Waterwatch have been sampling throughout the catchment for a number of years and collation of this information is to be completed during this project to identify trends from the data.

The collected data has been very useful for the Water Management section of the State Government's Department of Primary Industries and Water (DPIW) in identifying periods of excess water use. Simply having the monitoring stations in place has often been enough to deter most excess water use. Recently, one of the group's weirs has been included in DPIW’s Water Information System of Tasmania (WIST) program. WIST is an online freshwater information access point (see Appendix 2). DPIW has also undertaken a Water Use and Sustainability project to identify excess water users in the catchment.

Multi-purpose Constructed Wetland

The GRCMG completed a feasibility study on the construction of multi-use wetlands (Groombridge, 2006). The study investigated innovative techniques using wastewater to address several issues, including reducing water consumption through enabling re-use, and reducing inflows of effluent and/ or nutrients into the river system. Several potential sites have been identified where this technology can be applied. 

Improving Soil Health

The GRCMG financed and improved the design of a ripper/ mulcher machine that was initially created by DPIW (Cotching, 2005). The ripper/ mulcher is used to form rip lines along the contours of cultivated paddocks. The rip lines are mulched with straw to trap water and soil particles as they wash down a paddock. This simple concept is effective in retaining fertile topsoil and nutrients in the paddock and reducing any subsequent impacts from run-off on water quality and river heath .  

The Greater Rubicon Catchment Management Group's machine and others of the same design are currently being utilized by Agronico, a local agronomist company, with no charge levied by the Group for its machine when it is used within the Greater Rubicon Catchment.

The project has also used three demonstration properties to test and monitor nutrient management on varying soil types in the catchment. Nutrient sampling is conducted at different times of the year on three main soil types subject to different land-use practices. Results from this program will give landholders a better understanding of efficient nutrient application when improving pasture or altering crop rotation regimes.

Targeting Protection of Priority Vegetation Communities

Sites have been identified for vegetation condition assessments in conjunction with researchers from Royal Melbourne Institute of Technology and the Tasmanian Institute of Agricultural Research. The sites represent varying conditions and vegetation communities and the research will provide information on the effectiveness of rehabilitation activities around the catchment.

Priority vegetation communities have been identified from regional natural resource management strategies, state and commonwealth priorities, and catchment priorities identified in the status report. Remnant fencing incentives have been targeted to properties with such vegetation communities as well as other areas with vegetation meeting selection criteria.

Education and Awareness

Weed information sessions were organised to increase awareness of potential and current weed threats to the catchment. These have included workshops by local vegetation consultant Helen Morgan, and a talk by Dr Colin Hocking from the National Task Force for Chilean Needle Grass.  Increasing the awareness and effective techniques of control will decrease the impact that weeds have production and conservation in the catchment.

Greening Australia, DPIW, Water Watch and the Understorey Network have also engaged a number of schools in field day activities to increase awareness of threatened species and natural values in the catchment. 

Discussion/ Conclusion

Like most catchments in Tasmania and elsewhere, the Greater Rubicon Catchment is confronted by a range of issues affecting the sustainability of primary production and the natural assets that they are based on. The Greater Rubicon Catchment Management Group and Greening Australia, along with landholders and project partners, can only address these issues patiently and incrementally in a systematic way as the necessary resources become available. 

At any level of natural resource management it is important to base strategy on good research that considers social, economic and environmental imperatives. Actions directed by strategy need to integrate across both time and space to ensure that current work has integrity in a landscape context, builds upon past activities, and will be reinforced by future commitments. This should be, of course, supported by a monitoring regime that feeds back to strategy and future actions. 

As the Case Study, above, illustrates, the Greater Rubicon Catchment project takes this approach. There are, however, many constraints that frustrate the realisation of this planning and action model in the real world. These include: limited, short term and inconsistent project funding regimes (with varying objectives); market forces on primary production (including pressures to increase production yields and low commodity prices); changes in agricultural enterprises and practices (including impacts of adopting new technology); changing land ownership; and climatic and seasonal factors (for example, the recent/ current drought). 

Notwithstanding these challenges, most primary producers, all level of government, community groups and the business sector better understand the consequences of an unbalanced approach to primary production and environmental management. There is now a greater tendency to embrace land and water management in a much more sustainable and “caring” manner. This is happening in the Rubicon Catchment and needs to be highlighted as an example of how we can work together to build a more sustainable future in one of Australia’s areas of highest agricultural production. 
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Appendix I

Project Partners and Supporters 

The work being undertaken in the Greater Rubicon Catchment is reliant on input from many organisations and individuals, including the following:

· The Greater Rubicon Catchment Management Group 

· Greening Australia and the National River Recovery Program

· Farmers in the Greater Rubicon Catchment

· The Australian Government’s National Landcare Programme and the Natural Heritage Trust;

· Cradle Coast NRM;

· NRM North; 

· Rubicon Coast and Landcare;

· Central North Wildlife Care and Rescue Inc; 

· Mersey NRM; 

· The Understorey Network;

· North West Waterwatch Inc.

· Launceston Waterwatch Inc.

· Deloraine High School;

· Tasmanian Arboretum;

· Moriarty, Wesley Vale, Sassafras and Miandetta Primary Schools;

· Latrobe City Council; 

· Meander Valley Council;

· The Department of Primary Industry and Water; 

· Funding for the construction of an advanced ripper/ mulcher machine was provided by GlaxoSmithKline, Tas. Alkaloids, Field Fresh, BRA and Mc Cains with matching funds from the Natural Heritage Trust.

Appendix II

Sources for Additional Information 

· DPIW WIST http://water.dpiw.tas.gov.au/wist/ui
· Greening Australia http://www.greeningaustralia.org.au/GA/NAT/
· Greater Rubicon Catchment Management Group

http://www.tco.asn.au/oac/community_groups.cgi?oacID=31&groupID=2525
· NRM Bodies http://www.nrmtas.org/home.shtml
· National Landcare Program   http://www.daff.gov.au/natural-resources/landcare/national-landcare-programme
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