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Introduction

Oyster farmers have an intimate understanding of the river and estuarine environment, and depend on its health and productivity for their livelihood. Southern Rivers Catchment Management Authority (Southern Rivers CMA) recognises that they are a unique resource for the management of these systems and has recently engaged the oyster industry to complement the suite of other stakeholders (government agencies, community groups, other industry groups) they are working with to achieve the long-term protection of coastal and estuarine environments. 

Southern Rivers CMA is actively supporting the development and adoption of best management practices as a means of achieving long-term sustainability for these aquatic primary producers through the new ‘Oyster Industry Partnerships Program’. A range of incentives has been offered to the growers and various innovative projects are currently being implemented in many of the twelve oyster-producing estuaries on the NSW south coast. This paper describes the activities occurring in three of these estuaries. 
Shoalhaven/Crookhaven River 

Background
After over 20 years of local oyster farmers voicing concern over the quality of the water in the lower Shoalhaven and Crookhaven Rivers, and the impact on their industry, the issue was highlighted in 2003 when on a number of occasions Shoalhaven oyster farmers were unable to harvest their oysters due to high levels of faecal coliform levels during “non - rain events”. The NSW Shellfish Program and NSW Food Authority then implemented a sanitary survey study and assessed samples of water, phytoplankton and oyster meat. Sampling such as this forms the basis for the Shellfish Harvest Area Classification Scheme, and represents a quantitative assessment of a waterbody’s health. Investigations highlighted a link between access to waterways by livestock, loss of foreshore vegetation and faecal pollution caused by animals or run-off from farm land following rain and very high and very low tides. 

The approach
In 2004, members of Shoalhaven Riverwatch, local oyster farmers and Southern Rivers CMA met to discuss issues facing the industry. Central to this discussion was the topic of water quality and its impacts on the cleanliness of oysters grown in the area, their suitability for consumption, and the Shellfish Harvest Area Classification. Local oyster farmers approached the Southern Rivers CMA for assistance in communicating their concerns to local dairy farmers regarding the impact of unrestricted cattle access on the oyster industry. Prior to this, individual attempts by oyster farmers to discuss this matter with property owners had been unsuccessful in resolving the issue. It was therefore decided that CMA staff would facilitate discussions with local dairy farmers to discuss the problems of river degradation and faecal input. As a consequence of these discussions, three dairy farmers agreed to participate in a project that resulted in approximately 10km of stock-proof fence being erected along the northern shores of the lower Crookhaven River. 
What has been achieved?

The ‘Shoalhaven Dairy-Oyster Partnership Project’ has led to a number of environmental, economic and social outcomes for the Shoalhaven catchment. Details of these outcomes are provided below.

Stock exclusion and foreshore protection

SRCMA has now contributed funding to enable construction of over 20km of stock-exclusion fencing along the lower Crookhaven and Shoalhaven Rivers adjacent to local oyster leases. This has resulted in the protection of 200 hectares of listed Endangered Ecological Community (EEC) coastal saltmarsh and mangroves which were under threat from cattle grazing. Long-term management agreements have also been developed with landholders to ensure sound management of the sites.
Improvements in water quality

Since the fencing along the foreshore has been completed the number of days that the River has been closed for oyster harvesting due to high faecal coliform levels has been significantly reduced. The project has also resulted in the exclusion of 500 head of cattle from the estuary, potentially preventing 550,000 kilograms of direct faecal and nutrient pollution per annum. 
Strengthened industry partnerships

As well as the on-ground works associated with the project, constructive dialogue between the two primary producer groups has been initiated and is on-going. This has come as a result of field days, on-site meetings and working bees where oyster farmers have assisted the property owners in erecting the stock proof fences. Each industry now has a greater awareness and appreciation of the impacts of certain practices on the livelihoods of others; and it has also assisted dairy farmers and oyster growers in the Crookhaven catchment to meet best practices in managing natural resources within their operations.

Community involvement and training benefits
Fencing of the riparian areas was achieved through a number of highly successful working bees involving dairy and oyster farmers, SRCMA staff, and volunteers from groups such as Green Corps and Conservation Volunteers Australia. The Green Corps teams have been central to the success of the project. Through direct involvement with the working bees, team members have been provided with opportunities to develop skills and explore potential employment opportunities with two local industries. The project has also led to ten Green Corps participants being trained in riparian and wetland health.
The future 
Southern Rivers CMA, in consultation with oyster and dairy farmers, is now looking toward the remainder of the estuary to target strategic investment that will bring greater outcomes to oyster and dairy operations and the biodiversity of the estuary. To ensure that at least two oyster harvest areas in the lower Shoalhaven / Crookhaven estuary are fully protected in terms of excluding cattle from its foreshores, the oyster farmers of the Shoalhaven / Crookhaven estuaries hope to see the completion of 4.5km fencing on the southern side of the River, adjacent to the Crookhaven oyster harvest area. Together with improvements in water quality, benefits from undertaking this fencing will include the protection of an additional 57ha of estuarine wetland communities (mangroves and salt marsh) and 26ha of riparian vegetation. 

Southern Rivers CMA will also work with land managers to identify opportunities to improve the sustainability of their productive lands, thereby improving the production outcomes of the two industries, and the biodiversity values of the Shoalhaven.
Clyde (Bhundoo) River and Estuary

Background
Due to the undeveloped nature of its catchment, and the fact that some 95% of the Clyde (Bhundoo) River’s banks and adjoining lands remain forested, this iconic South Coast River has long been recognised as a High Conservation Value (HCV) asset. The Catchment has been listed on the Register of National Estate, it contains numerous unique geological features, nationally significant wetlands and extensive areas have been listed as Sanctuary and Habitat Protection Zones in the recently gazetted Batemans Marine Park. 

The Clyde (Bhundoo) River estuary is also extremely important for the aquaculture industry and the regional economy. It is one of the largest producers of Sydney Rock Oysters, second only to Wallis Lake, contributing over 11% to the 2003/2004 total NSW production of 8 million dozen. The 22 major growers generate approximately $4.1 million p.a. through working their 173 leases that cover an area of 190 hectares. 

Despite its HCV status, the Clyde (Bhundoo) River Catchment, in particular the estuarine section, is under increasing pressure from a host of contemporary and emerging threats including increasing population pressure, climate change and emergent pest and weed species.
The approach
The oyster farmers of the Clyde (Bhundoo) River are dedicated to protecting the HCV status of this river as a means of securing the future of their industry. To this end, they have shown their commitment to the estuary through the development and implementation of an Environmental Management System (EMS) for the Clyde River oyster industry as a whole. All 22 of the major growers in the estuary formed a cluster group in May 2006, and contributed cash to funding granted by the Department of State and Regional Development. A consultant was engaged from SeaNet (Ocean Watch Australia) to assist with the facilitation and writing of the initial document. 

The EMS is a step-by-step process to identify and manage environmental impacts, risks and opportunities on a continuous basis. It is an industry-based initiative that seeks to contribute to sustainable oyster farming, as well as increase community understanding of the industry. The Clyde River Oyster Industry EMS also outlines ways in which the growers can work with other stakeholders to improve the environmental quality of the Clyde (Bhundoo) River and its catchment. This represents an important aspect of their EMS, as it recognises their intimate knowledge of the river’s health and provides a platform for input into catchment rehabilitation works. 
What has been achieved?
Over the past year, several initiatives and projects have been developed by the oyster farmers with support from Southern Rivers CMA, as a means of implementing some of the actions outlined in the EMS. These projects are detailed below.
Budd Island restoration project 
The Budd Island farmers (one of the two main depot sites, the other being Lattas Point) formed a partnership with the Department of Lands in October 2006 to access funding under the Southern Rivers CMA’s ‘Coast and Estuary Incentives Program’. Budd Island supports several Endangered Ecological Communities (EEC) including Swamp Oak Floodplain Forest and Coastal Saltmarsh, and numerous Forest Redgums (Eucalyptus tereticornis), which give the island’s vegetation even more significance. The Budd Island Restoration Project, which aims to protect these EECs, has seen over 15 tonnes of old oyster infrastructure removed by the farmers. All preliminary weeding work has also been completed, including the removal of highly invasive weeds such as bridal creeper, asparagus fern and turkey rhubarb. 

Formation of the Budd Island Trust/ Landcare Group 
This group is overseeing the future protection of the island by undertaking important follow-up weed and revegetation work on Budd Island after the main project has concluded. By becoming trustees of the island, the growers have demonstrated how committed they are to contributing to the long-term conservation of the Clyde River. The Lattas Point farmers are looking at forming a similar group or a joint Landcare group with the Budd Island growers.
Lattas Point clean-up and restoration project
Southern Rivers CMA is now working with the Lattas Point farmers, who have also identified a one-off major clean-up of their land-based depots as a priority for achieving the sustainability of their industry. Funding from the ‘Oyster Industry Partnerships Program’ will assist with costs associated with the transportation and dumping of the waste at the nearest waste management facility.
Clean-up of derelict water-based leases
The farmers have identified at least five expired oyster leases from which derelict growing infrastructure needs to be removed. Cleanup of these will assist in returning the areas to a natural state, as well as assist in reducing the current outbreak of the introduced Pacific Oyster in the Clyde River. They have support from Southern Rivers CMA, Department of Primary Industries (Fisheries) and the Batemans Marine Park Authority for this project. 

Lattas Point sediment and erosion control plan
The Clyde growers have identified the main driveway to the Lattas Point depots as a significant source of sedimentation into the river. This is particularly evident during high rainfall events due to the lack of drainage structures, steep slope and high traffic loads encountered by the road. With support from the Southern Rivers CMA, the oyster farmers have engaged an environmental engineer to produce a Sediment and Erosion Control Plan for the Lattas Point Depot Site. This concept plan will provide remediation options including reusing oyster shell as part of the road sub-grade and/ or stormwater treatment and revegetating the riparian strip to assist with sediment filtration. The oyster farmers are committed to the long-term implementation of this plan to address sediment issues.

Individual business improving the environmental sustainability of oyster production in the Clyde (Bhundoo) River
As an example of their commitment to environmental sustainability, a half hectare trial of environmentally-sensitive cultivation infrastructure is currently being undertaken by one of the oyster growers. The use of SEAPA baskets will provide environmental benefits such as potentially reducing water quality contamination and reducing shading of sensitive seagrass beds. A high speed oyster grader has also been purchased and installed to encourage the change from stick to single seed cultivation, which equates to the elimination of tarred growing infrastructure.
Additional Southern Rivers CMA support 
In recognition of the HCV status of the Clyde (Bhundoo) River, and the enthusiasm of the oyster growers, Southern Rivers CMA has committed $430,000 to the Clyde River Program. This Program aims to ensure the long-term management and on-going conservation of this near-pristine catchment, by furthering the protection of HCV areas and enhancing those areas of limited degradation. A rapid assessment has been undertaken to identify, map and prioritise existing areas of degradation within the catchment through active stakeholder engagement, desktop and on-ground surveys. This has been followed by the implementation of rehabilitation works to address key threats. Activities have included riparian weed control, regeneration of riparian vegetation, wetland protection, stabilisation of eroding banks, installation of stock-exclusion fencing and the provision off-stream watering points. To date over 90 hectares of riparian vegetation and other significant vegetative communities has been protected and is now being actively managed by catchment landholders.  Water quality has also been improved via a reduction of over 550 tonnes of sediment per annum from entering the river by upgrading the drainage and/or sealing priority unsealed roads and tracks in the catchment. 
A suite of robust partnerships and active participation by key stakeholders has been achieved through the Clyde (Bhundoo) River Program. The oyster farmers in particular have been instrumental in driving catchment priorities and rehabilitation projects being undertaken as part this Program and have participated in numerous field days, meetings and workshops. It is anticipated that implementation of the Clyde (Bhundoo) River Program will not only continue to achieve robust environmental outcomes and strengthen the Southern Rivers CMA’s partnership with this important industry, but will assist in upgrading the current classifications of oyster harvest areas in the river due to significant improvements in water quality. 
Wapengo Lake

Background

Wapengo Lake is a shallow, wave dominated coastal lagoon on the NSW Far South Coast. The Wapengo catchment is a largely natural catchment (approximately 70% is forested), containing a range of commercial agricultural operations, forestry, a variety of tourism, recreation and related enterprises, and also supports a viable and productive aquaculture industry valued at approximately $0.5 million per annum.

Like all oyster producing estuaries in NSW, the oyster farmers of Wapengo Lake undertake regular water quality testing. This forms part of their Shellfish Quality Assurance Program, and also impacts on the Harvest Area Classification within the estuary. While they are required to cease harvesting if water quality falls below a minimum level, the farmers have no control over the source of the pollution particularly if it relates to faecal coliform counts and suspended sediment affecting salinity and temperature. Concerned by this the oyster farmers approached the Southern Rivers CMA in 2005 for help in the cost of the monitoring and remediation of any identified sources.

The approach
With no Estuary Management Committee in Wapengo and only a scatter of broad estuary studies to draw from, the Southern Rivers CMA decided to carry out a rapid visual catchment assessment, based on the successful Healthy Rivers Commission (HRC) approach. This approach identifies the processes and drivers in the catchment and assesses the waterway for areas of conservation potential, targeted repair and longer term sustainable use.
As the main driver for the study was estuary water quality, the assessment concentrated on identifying likely impacts based on a visual assessment of sediment (roads, tracks and bank erosion) and faecal sources (predominantly cattle access to waterways), with a focus on opportunities for targeted repair.  

The catchment was split physically into three hydro-geomorphic process zones based on the general estuary form of a wave dominated estuary. These zones included: (1) Entrance. Most south coast estuaries are classified as wave dominated with the Wapengo entrance shallow but mostly open (being controlled by rocky headlands). (2) Basin and floodplain. Typically this form of estuary is gradually infilling from all directions. The back of the estuary has a deeper basin flanked by an upper floodplain of swampy deltas and former swampy plains now incised by Wapengo Creek. This zone occupies the majority of the cleared grazing lands. (3) Headwaters. These form the upper third zone that is steeper and mostly forested (much of which is production forest with routine timber harvesting and silvicultural operations).

Consistent with the HRC approach an important part of the assessment was engaging the local community. This was achieved through a presentation of initial findings to a stakeholder workshop, followed by a public meeting. The presentations involved a walk through the catchment based on a series of photographs. The assessor explained the processes, commented on the areas in good condition from the entrance to the forest, and identified 11 priority sites based on their relative threat and risk where targeted repair would reduce sediment and faecal sources.

What has been achieved?
The rapid catchment assessment was well - received by the community. As a result of this, the Wapengo Catchment Protection and Rehabilitation Project has been developed, and is being coordinated by Southern Rivers CMA. Following the original aims of the assessment, the focus of the Wapengo project is to help to maintain or improve the Harvest Area Classification of the lake. Following the assessment and development of the Wapengo project, a number of initiatives have commenced within the catchment as detailed below. 
Priority sites for targeted repair 
Based on the rapid catchment assessment, this has involved the development of a priority list of 11 sites throughout the catchment for targeted repair. This includes road crossings where sediment runs off into the creek, unsealed roads in close proximity to the lake, stream bank erosion, and unrestricted cattle access to the creek.
Formation of Wapengo Working Group 
This group includes representatives from Southern Rivers CMA, Wapengo Shellfish Quality Assurance Program, Far South Coast Landcare Association, local community group Wapengo Watershed Association, and Bega Valley Shire Council. One of the aims of the working group is to help initiate works for the identified priority sites. Progress is commencing on several of the sites through SRCMA funding and National Landcare Program funds.
Appointment of project officer and community involvement
Far South Coast Landcare has allocated funds (devolved from the National Landcare Program) for a part-time project officer to help engage the community and encourage landholder involvement in rehabilitation incentive schemes. Through the project officer, two successful working bees have been organised to date, involving community members and agency staff. These working bees have seen 500m of Wapengo Creek (an identified priority site) fenced and revegetated with local native species, and have also led to interest from other community members to undertake similar projects on their own properties.

Wapengo midden protection project

Funded through NSW Environmental Trust, this project will see the protection of approximately 150m of eroding shell - middens near the entrance of Wapengo Lake, and is another priority site. This work will be achieved through the use of low-impact brush bundles, requiring labour to collect and place the bundling. This project will utilise local Koori community members to undertake the work, and it is hoped will provide impetus for future Koori work around Wapengo Lake and other south coast estuaries. 
Wapengo Lake Road 
This road, which in parts is located immediately adjacent to the lake, is another priority site identified through the catchment assessment. This project has received funding through Southern Rivers CMA’s Roads and Tracks Program (which targets sediment runoff from roads into sensitive coastal waterways), together with funding from Department of Primary Industries. In partnership with Bega Valley Shire Council, this project aims to reduce sediment runoff into the lake through improvements in drainage and sealing where required. 
Community catchment monitoring
This project aims to create ownership by the local community of environmental outcomes through their direct participation in a range of environmental monitoring activities, assisted through partnerships with a range of relevant agencies.  A carefully designed and targeted Program will ensure that these monitoring activities are achievable and sustainable within limited resources, and are scientifically meaningful. It is also anticipated that this project will work in with the Southern Rivers CMA’s Estuary Health Monitoring Program. The pilot stage for the community monitoring recently received funds through the Southern Rivers CMA’s Community Partnerships Program, and further funding is also being sought to continue the work.
Partnerships with other oyster groups

As a result of the pilot Program for the Wapengo catchment monitoring project, the Pambula oyster growers have also shown a keen interest in undertaking a similar Program. Training for the pilot Program will include representative oyster farmers from Pambula, and will enable exchange of ideas and information between the two oyster groups and broader communities.
Conclusion
Good water quality is imperative to the health of our estuaries and the long-term sustainability of the oyster industry on the south coast. The innovative projects outlined in this paper emphasise the importance of a catchment and estuary-wide approach to produce effective solutions to water quality issues. They have also encouraged growers within individual estuaries to form cohesive groups and to actively participate in driving catchment priorities and rehabilitation works. These projects thus showcase the significance of partnerships, between the oyster industry, Southern Rivers CMA, Landcare, other community groups, other industries and agencies, and the need for these groups to work together to achieve environmental, economic and social outcomes.
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