EXECUTIVE SUMMARY



This Consultancy has evaluated the potential for an aquaculture industry in the Corner Inlet/Noorumunga area and established that the potential exists for a profitable industry, based on a range of species, perhaps generating tens of millions of dollars per annum.  



This conclusion is made after an examination of policy and technical issues and an analysis of the strengths, weaknesses, opportunities and threats of an aquaculture industry at Corner Inlet.



The technical, operational, financial and marketing information available to the Consultancy was insufficient for it to recommend and dimension specific investments.



The Government’s policies clearly acknowledge the importance of aquaculture and support its development, but with caveats that ensure sound environmental management.  CNR management plans and the LCC recommendations are yet to be finalised, but these reflect this position.



Pacific oysters, together with mussel culture, could form the core of an industry from which significant diversification could take place.  Pacific oyster culture in the area would not be possible if there was strict adherence to the requirements of current draft plans.  The consequences of Pacific oysters not being permitted is that an Aquaculture industry in Corner Inlet is unlikely to be successful



The Consultancy recommends the Shire of Wellington should inform the Minister for Natural Resources that: 



·	On the basis of the consultancy it believes that Corner Inlet has the potential to become a major centre for aquaculture in Victoria.



·	Current drafts of CNR management plans and LCC recommendations provide potential constraints which could mitigate against the orderly development of a substantial industry



·	The Government’s commitment to support aquaculture should be confirmed by the creation of a Task Force to resolve the potential constraints in Corner Inlet.



·	The task force should comprise representatives of the Industry, CNR, EPA, PMA and the Shires, be serviced by an executive and be provided with some funds to ensure its effectiveness.



·	The mandate of the Task Force should be to seek solutions and not perpetuate uncertainties.



·	The outcome should be a strategic development plan for aquaculture in Corner Inlet which would encourage aquaculturists to remain in Victoria and develop their industry.



·	The plan should also identify the research and development work required for the orderly development of an aquaculture industry.



·	The plan should indicate broadly the areas within which trials will be permitted so as to translate research into commercial operations. 



Using the information in this consultancy, and some additional requirements which are identified, the Task Force should be given a firm timeline within which to complete its work.



A number of actions, consequent upon acceptance of the plan, are identified and estimates are made of the time required to address these requirements.
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��1.	Introduction





Objectives of the Study



The objectives of the study, as determined by the Shire of Wellington, were to:



ascertain the commercial viability of developing aquaculture in Corner Inlet/Nooramunga as defined in the appended map



identify and rank potential culture species, including Pacific oysters



assess the economic worth to the Region and to the State that aquaculture in Corner Inlet/Nooramunga may bring.



The Shire of Wellington identified the core tasks which needed to be undertaken to meet the objectives of the study, and the report is therefore structured to address these tasks which are as follows:



feasibility of culturing suitable species and their site requirements 



development path for the more promising candidate species



nature of constraints to their development, and ways in which these may be ameliorated or otherwise dealt with



central role that Corner Inlet/Nooramunga would play in the establishment and development of the Industry



benefits the Industry would bring to the Region and the State



time frame over which this development(s) might occur.





Components of the study.



To address these objectives the analysis focused on a number of aspects relevant to assessing the viability and value of an integrated aquaculture activity at Corner Inlet/Nooramunga.  



In Section 2 of the report species which are potential candidates for aquaculture were reviewed and their potential for commercial development was determined in relation to the site requirements for the species, the current status of Research and Development and the technical feasibility of establishing commercial operations.



Legislation and policies relating to aquaculture in Victoria, and in Corner Inlet/Nooramunga in particular, are reviewed in Section 3 of the report.  These provide encouragement of aquaculture in some instances but also serious constraints for some species and for activities in certain areas.



In Section 4 the constraints and development requirements for promising candidates for aquaculture in Corner Inlet/Nooramunga are identified from the material on site requirements, research and development and technical feasibility as well as the policy analysis, presented respectively in Sections 2 and 3.  Because of their potential importance the policy constraints on Pacific oysters receive special focus.



In Section 4 the technical success of the culture of each species is ascertained.



Section 5 of the report assesses the role which Corner Inlet/Nooramunga could play in the development of aquaculture in Victoria.  A SWOT analysis of the development is presented and the potential of other areas as competitors is examined.  Conclusions on the potential of Corner Inlet/Nooramunga to play a significant role in aquaculture are drawn in this Section.



In Section 6 an attempt is made to scope the benefits which aquaculture development could bring to the region.  Because further research and development, commercial trials and market research are required for most species this cannot be done with rigour but the indications are sufficient to justify the serious consideration of Corner Inlet/Nooramunga as a potential centre for aquaculture development in Victoria.



Section 7 of the report identifies the actions which are required to advance the establishment of aquaculture in Corner Inlet/Nooramunga.



�2.	Feasibility of culturing suitable species and their site requirements





Background



The feasibility of culturing different species in Victoria was established by examining a number of factors which, from the technical viewpoint, would support the development required.  The current and future requirements are both considered in order to obtain an idea as to when the culture of the potential species could be scheduled in terms of a development plan.



The information for this task was obtained from 



A review of temperate marine species by Treadwell et al [1992] in the ABARE publication  “Potential for Australian Aquaculture”. This was an Australian wide review which covered a range of topics including: aquaculture production; market opportunities; situation and outlook by species; potential species for aquaculture; issues relating to future development; and policy implications.



A summary on Corner Inlet and Nooramunga sites made by Rankin [1983], in a “Victorian Mariculture Site Assessment Study”. This study included: criteria for site selection, including physical factors, chemical factors, biological factors, social factors, and economic considerations; potential mariculture species; and potential mariculture sites.  Because much of the information reviewed by Rankin [1983] was updated by Treadwell [1992], the main use of Rankin’s study was to consider his comments on the main sites of Corner Inlet and Nooramunga.



Liaison with the Aquaculture CRC, interstate agencies and commercial aquaculture operators.



From this information species were ranked in terms of their potential for commercial development at Corner Inlet/Nooramunga by considering :



species suitable for Victoria

the unique characteristics of the Corner Inlet/Nooramunga sites

the status of relevant Research and Development conducted since 1992.



Individual assessments of potential species, ranked in priority order, were then made by considering:



site requirements for that species

current status of Research and Development

technical feasibility of establishing commercial operations for that species.





Ranking of species without considering Victorian site characteristics.



As a starting point the potential marine temperate aquaculture species proposed by Treadwell et al (1992) are summarised. Treadwell and her colleagues used a combination of factors to rank the potential species.  These factors included: ease of hatchery production; knowledge of the biology; site requirements; profitability, and market assessment.  A summary of this assessment, which was made in 1992 is presented below in Table 1.  These prospects are those of Treadwell and do not relate to marine species which may be considered in Victoria.



Table 1 	Potential marine temperate aquaculture species as 			proposed by Treadwell (1992).





Best prospects:

�Pacific oysters��Above average prospects:�Aquarium fish, brine shrimp, seaweed, scallops.

��Average prospects�Mussels, abalone, microalgae

��Limited prospects:�Trout /seawater, flat oyster

��Experimental: [Assessment not possible)�Venerid clams, marine finfish

��



Ranking of species considering site characteristics of the Corner Inlet and Nooramunga areas.



Progress in aquaculture research and development since 1992 was reviewed by contacting key personnel involved in the Aquaculture CRC, and receiving up to date information from interstate agencies. Selected commercial aquaculture operators were contacted to determine the commercial status of their operations.  This current information was then used to divide all species considered to have some commercial potential in the Corner Inlet and Nooramunga areas into three broad categories which are reflected in Table 2.  Individual assessments of these species, in relation to their site requirements, status of research and development and the technical feasibility of establishing commercial operations, follows in the next section.





Table 2  	Potential mariculture species for the Corner Inlet and 			Nooramunga areas, ranked in three commercial 				development categories.



CATEGORY 1.  Has current commercial potential because an aquaculture industry already exists for the same species in temperate Australia.

�Pacific oysters and mussels��CATEGORY 2.  Has future commercial potential because pilot commercial trials are or have been conducted with the same species in temperate Australia.

�Abalone, Scallops, Flat Oysters��CATEGORY 3.  Requires further research and development but is experimental in Australia, or culture industries exist for similar species in other temperate countries

�Several clams and marine finfish��



Individual assessment of potential species



PACIFIC OYSTER  (Crassostrea gigas)



Site requirements.



For all shellfish proposals the water must be productive to ensure viable growth rates and levels of pollutants/contaminants must not exceed standards set by the Victorian Shellfish Quality Assurance Program.



There are potentially very large intertidal areas which could support Pacific oyster culture. Rankin (1983) has suggested specific sites which may be considered.  



In order to put site requirements into perspective in Tasmania 1,200 ha has been allocated for culture although the exact area under production is not known.  This allocation generates approximately $12 million per annum and the operation took 15 years to develop.  The impact on the market of the unallocated area being used for production could be significant.



The initial constraint was an inability of hatcheries to produce the quantity of seed which growers demanded and annual demand still outstrips supply.  South Australia has allocated 850 ha. with approximately 300 ha in full use, which produces $3 million worth of oysters per year.



The dimension of the potential industry would therefore be governed by the area available, and as a rough guide, every 100 ha developed could produce $1 million per annum.  Great care should be taken not to exaggerate the potential value simply by multiplying by area.  The proximity of farms should be carefully determined by trials, for over-stocking in Tasmania has reduced some farms’ productivity by as much as 60%.  Production will be site specific and any proponents should be allowed to conduct trials to identify the best growing areas.



Another limiting factor is the intertidal area which is covered by 1m of water for at least 12 hours a day [i.e. 6 hours for each tidal cycle], for this is the main potential area for Pacific oyster culture.  It is difficult to make an accurate estimate of this area in the study area as the in-coming tide is likely to inundate different areas at different rates depending on the flows in the nearest channels and the local topography.  In some locations this suitable area will be represented by a narrow band adjacent to the channels, and the only sure way to estimate the area available would be to take field measurements over spring and neap tides in areas which proponents wish to develop.  Intertidal exposure is necessary to promote good shelf life.



The areas in Victoria with the greatest inter-tidal habitats suitable for Pacific oyster culture are Corner Inlet, Nooramunga, and Westernport.



A significant area would need to be made available to justify the establishment of a Victorian hatchery, for availability of spat is a further limiting factor.  This area should not be less than 1,000ha.



A smaller industry could be considered if seed is available and allowed to be brought in from Tasmania.



There are few deep water areas within the inlets where long-line culture could be considered.  All areas outside the inlets are subjected to significant open ocean swell.  Annexation of channels would be required for sub-tidal culture within the inlets.  Significant areas of deep water can be found on the Eastern side of Wilsons Promontory



The viability of deep water long-line culture in such a dynamic environment could only be assessed by a trial.



Status of Research and Development.



Hatchery and grow-out technology is well known, and could be purchased from Tasmania or South Australia.  South Australia imported seed from Tasmania to determine if sites were suitable for commercial production and has now developed its own hatchery production.  This would be a model to follow in Victoria.  It will be important to prove the suitability of sites before investing in a Victorian Hatchery.



Recent research which has produced tetraploid oysters offers promise for future hatchery production of sterile oysters (Chew 1994).  Success in this area would reduce the potential for colonisation, but may not provide the complete solution because 100 percent triploid production may not be guaranteed.



The ecological consequences of introducing Pacific oysters was reviewed by Coleman (1986).  He concluded that Pacific oysters were not likely to colonise large areas but could establish in some estuaries.  Potential areas which could be colonised in Corner Inlet and Nooramunga are the entrances to the Agnes, Franklin, Albert and Tara rivers, and the entrance to Bruthen Creek.



A wild population of Pacific oysters has existed in Victoria at Anderson’s Inlet for many years and has not spread over a large area.  In N.S.W. the fear that Pacific oysters would “take over” Port Stephens has not been realised (J. Nell, personal communication), and they have never bred successfully in full strength sea-water at Cheetham salt ponds (P. Rankin, personal communication).



As Pacific oysters are at the production stage in Tasmania, South Australia and N.S.W., market research will be required to determine the potential for absorption within significant amounts of product.  In addition, the export potential needs to be addressed.  If sites in Corner Inlet/Nooramunga are found to be suitable, what is presently seen as a constraint, that is the marine reserve status of the area, could eventually be used as an excellent marketing tool i.e. 'oysters from pristine Victorian marine waters'.





Technical feasibility of establishing commercial operations.



Pacific oysters are the most widely cultured oyster in the world and have been introduced to many temperate countries where viable industries have been established.  Thus technical impediments to commercial development are not likely.



If sites are made available and are proved suitable, a hatchery will be required to support a major industry.  The hatchery should ideally be located at a site with the highest quality oceanic sea-water, and locations at Portsea, Queenscliff or Barrys Beach could be suitable.



Deep water shellfish farming on long-lines would need a trial in exposed areas.  Until this is done the suitability of these areas in Corner Inlet and Nooramunga cannot be assessed.  This is a common requirement for several of the shellfish species considered in this report.  



Another option would be annexation of some of the channels and those with suitable currents.  Those exposed to water currents are very likely to be good growing areas, but an unknown biological constraint could be marine fouling.



If large areas are set aside for Pacific oyster culture, the ABARE(1992) report states that ‘it is imperative that potential farmers carefully assess the available sites before establishing a farm’.  In the past in Victoria, the government has conducted experimental growth trials for mussels and flat oysters.  In developing Pacific oyster culture it would be preferable to allow a selected group of prospective farmers to conduct preliminary trials.



When considering the feasibility of introducing the Pacific oyster, Coleman [1986] drew attention to the following issues raised in the literature:



“Turner [cited in Dean 1979], listed five points that need to be considered when the introduction of an exotic species is being planned.  The species should:



fill a need because of the absence of a similar desirable species in the locality of transplantation.



not compete with valuable native species to the extent of contributing to their decline. 



not cross with native species and produce undesirable hybrids.



not be accompanied by enemies, parasites, or diseases which might attack native species.



live and reproduce in equilibrium with its new environment, i.e., within the confines of the supply of space, food, and other factors that limit its range and abundance.



The Pacific oyster largely meets these requirements, with regard to its introduction into Victoria, although the applicability of the first point needs some qualification.



Victoria has an oyster species that appears to be suitable for cultivation for there has been small scale, experimental cultivation of the local species, Ostrea angasi  but this has ceased due to bonamiasis.



Although it is difficult to predict the extent to which natural settlements of the Pacific oyster might affect the ecology of local shores, it seems unlikely that Pacific oysters would eliminate any local species. Some insight into possible ecological effects might be gained by a critical evaluation of the situation in Tasmania, where settlements of Pacific oysters have occurred, although no such evaluation seems to have been undertaken.



Pacific oysters are unlikely to cross with any native species in Victoria. 



By introducing Pacific oysters into Victoria, as hatchery-reared spat produced in Australia, the risk of introducing pests would be minimised.  



Control over the spread of wild Pacific oysters may be possible by growing them in areas where successful reproduction is unlikely.  For instance, larval settlement is only reported to be possible in areas within a narrow band of salinity.  Control over the spread of the Pacific oyster might also be achieved by farming genetically neutered individuals (Chaiton and Allen 1985).  However, at present this remains a theoretical rather than a practical possibility.





MUSSELS   (Mytilus edulis planulatus)



Site requirements.



For all shellfish proposals the water must be productive to ensure viable growth rates and levels of pollutants/contaminants must not exceed standards set by the Victorian Shellfish Quality Assurance Program.



Deep water areas (10-12m minimum) are required for long-line culture of mussels.  There are very few suitable areas for this within the inlets, and the only way deep water sites could be assessed would be by conducting a trial.  Distance from ports may adversely impact on the financial viability of a relatively low value crop, such as mussels. Filter feeding shellfish also require productive coastal waters for optimum growth rates which might preclude off-shore sites, which may have the requisite depth and water quality standards.



Status of Research and Development.



All biological information on mussels is from Port Phillip Bay.  It is not known if spat could be caught in the inlets and spat transfer from Port Phillip Bay may raise quarantine/disease issues.  Mussel farmers have perfected spat catching in Port Phillip Bay and have developed a ‘clean waters policy’ for mussel growing areas (Arnott 1990).



It is possible to produce mussel spat in hatcheries, a good example being that the whole production in N. China is based on hatchery production of spat.  Spat production was very easily achieved on a pilot scale in a commercial Tasmanian hatchery (M. John, personal communication).



Algal blooms which cause a bitter taste have severely impacted upon the Port Phillip Bay industry and farmers are currently trying to gain areas in southern Port Phillip Bay in an attempt to manage this problem by modifying their husbandry techniques.  Other growing sites outside Port Phillip Bay may be required if these blooms become a frequent occurrence in the Bay.  No information is available on the potential for bitter taste algae to bloom in Corner Inlet or Nooramunga.  Food poisoning induced by algae but unrelated to bitter taste, has occurred from consuming mussels from Tamboon Inlet (G. Arnott, personal communication).



Technical feasibility of establishing commercial operations.



If spat were provided from Port Phillip Bay or from a hatchery established for Pacific oysters, the establishment of commercial mussel operations would depend mainly on long-line structures capable of withstanding extreme weather conditions.  This technology already exists.



Bass Strait water is usually not very productive, so growth rates and meat yields would need to be assessed by conducting growth trials.  



In terms of the depth, requirements for this operation would mean that culture would have to take place in areas of high exposure and low productivity.  This would possibly be a high risk venture.





ABALONE  (Haliotis laevigata and Haliotis rubra)



Site requirements.



Land based culture



Deep water marine sites close to land, with minimum fresh-water influence, will be required to establish on-land raceways for abalone culture.  Rankin (1983) observed that many areas in Corner Inlet and Nooramunga would only have water available at high tide and only then after it has run up shallow muddy channels.  This would not provide ideal water quality and would probably require expensive treatment for abalone aquaculture.  An optimum site would have access to oceanic sea-water which is low in suspended solids.  Road access and electricity would be important pre-requisites.



Current EPA policy on discharge is strict and if water was to be discharged in sea-grassed areas, adjacent to locations in Corner Inlet and Nooramunga, tertiary treatment would be essential.  Waste discharge would be a constraint to be discussed with the EPA.



Long-line culture



Sheltered oceanic areas with a water depth greater than 10m, close to port access, would be an optimum site for long-line culture of abalone.  Abalone do not have the same requirement of productive sea-water as the filter feeders such as oysters, mussels, scallops, as abalone would be fed on macro algae and/or artificial diets.  The logistics of feeding cultured abalone on a regular basis would be an important reason to be establishing operations in a sheltered area with close port access.



Ranching / bottom culture



Reef areas suitable for abalone stocking would be required and an optimum site should have a good supply of drift sea-weed.  These requirements are not found in Corner Inlet and Nooramunga.



Status of Research and Development.



Hatchery operations in South Australia and Tasmania are now capable of producing large numbers of juvenile abalone.  Research on abalone aquaculture is being supported by FRDC, and the Aquaculture CRC.  The focus is on establishing artificial diets and grow-out methods, that is raceway or long-line culture.  A large land based system in Tasmania is not yet operating profitably, and several land based systems in South Australia are at the development stage.



In terms of grow-out, research is progressing on design of land-based tanks and also long-line culture.  In all cases an artificial diet is an essential component which has not been fully developed to meet the cost levels which would be attractive to buyers.



Technical feasibility of establishing commercial operations.



There are very few areas available in Corner Inlet and Nooramunga which meet the site requirements for: 



land-based grow-out which requires oceanic water; or 



long-line grow-out which would require sheltered water close to port facilities.  



The fact that commercial growing methods have not yet been fully developed would make this a high risk venture in Corner Inlet and Nooramunga in the short term.  However, the area may be suitable for the production of juvenile abalone to supply the emerging sea ranching proposals in other areas.



Similarly, the establishment of artificial reefs would be experimental and there is no information to determine its technical feasibility in this region.  However if artificial diets and suitable on-land raceways result in future commercial success, then the area near Barry’s Beach, and the area inland from Woodside Beach should be evaluated for a suitable water quality.





FLAT OYSTER  (Ostrea angasi)



Site requirements.



For all shellfish proposals the water must be productive to ensure viable growth rates and levels of pollutants/contaminants must not exceed standards set by the Victorian Shellfish Quality Assurance Program.



Intertidal sites are not suitable for flat oysters and subtidal marine habitats are required.  There are very limited deep water areas available in the inshore areas within Corner Inlet and Nooramunga.  These areas are restricted to the main navigation channels and fishing areas and are subject to strong current.  Productive coastal water is also required to generate good growth rates.  If channels could be annexed for mariculture new methods of maintaining cultured oysters in high velocity current conditions would have to be developed.



The deep offshore areas would be unlikely to have productive growing water and the exposure to wave and swell action would make it extremely difficult to operate long-lines.  Site requirements for successful culture are unlikely to be met.  Land based grow-out techniques have not been developed.



Status of Research and Development.



In recent years the discovery of the Flat Oyster disease bonamiasis effectively ended the establishment of a commercial industry.  



Work conducted on this species includes hatchery production (Hickman and O’Meley 1988); biological performance (Hickman and O’Meley 1988 ), storage and shelf-life (Mantzaris et al. 1991), and commercial growing methods (Reilly and Hickman 1994).  



It has been proposed that fast growth rates on long-lines may enable the species to be cultured in marine embayments which have the increased productivity to promote good growth and meat yields.  Harvesting of these crops at an early age could avoid losses due to bonamiasis.



Technical feasibility of establishing commercial operations.



The subtidal culture of this species has been shown to be technically feasible but it would need to be demonstrated that growing oysters on long-lines could avoid bonamiasis.  Victoria has an advantage in that it has made a considerable investment in research and development in native oyster culture and this would have come to fruition if bonamiasis had not occurred.  There are some indications that by growing this species quickly in mid water mortality due to bonamiasis could be avoided.  Therefore it may be possible to modify husbandry practices to develop a commercial long line production technique. This would require trials which would be best conducted in Port Phillip Bay where long-line technology already exists.



If proponents wish to conduct a long-line trial in exposed waters then culture of mussels, flat oysters, Pacific oysters and scallops could be conducted simultaneously in areas the proponents believe will be acceptable.





SCALLOPS - (Pecten alba)



Site Requirements.



For all shellfish proposals the water must be productive to ensure viable growth rates and levels of pollutants / contaminants must not exceed standards set by the Victorian Shellfish Quality Assurance Program.



Present research in Australia, and established operations overseas, indicate that the favoured method of on-growing scallops is long-line culture.  Ideally, this requires a site with a depth greater than 10m, which is protected from weather extremes and close to port facilities.



Status of Research and Development.



In NSW, a 3 year FRDC hatchery program has produced several hundred thousand seed scallops.  These scallops will be used in a three year grow-out trial on long-lines.  The trial has recently commenced.  In Tasmania commercial hatcheries have also been able to produce scallops, but have not moved to commercial production.



An original Tasmanian/Japanese scallop aqauculture joint venture is now wholly Japanese owned and has been issued with a 20 year exploratory licence.  This venture relies on wild caught spat, and has the objectives of supplying seed scallops for long-line culture, re-seeding commercial beds and re-seeding areas for public access.  Profitable production has not yet been achieved.



Technical feasibility of establishing commercial operations.



The establishment of viable scallop culture depends either on natural spatfall or supply from a commercial hatchery.  Natural spat is collected by suspending collectors from long-lines in areas of known regular larval settlement.  In the past, Port Phillip Bay would have been a prime area for consideration as annual spatfalls always occurred.  However, in recent years there have been several scallop recruitment failures, which makes this method of spat collection unreliable.  Hatchery production is still at the pilot stage, and development would require a hatchery site with the highest quality oceanic water.



The suitability of areas for long-line culture could only be determined by conducting a trial.  Comments made on the deep water long-line culture of other bivalves would also apply to scallop culture.  In summary, there are few protected areas that are likely to have productive water necessary for a good growing site.





CLAMS - various species.



Site Requirements.



Nell et. al. (1994) has suggested that grow-out trials with Australian clam species should be conducted "in shallow bays with muddy sand or firm mud substrates in areas free of strong currents or high wave action".  There are areas in both Corner Inlet and Nooramunga which could qualify as trial sites.  In China, where clams are cultured extensively, spat are produced in ponds and then spread over sand flats or mud banks depending on the species being cultured.  In the USA the spat is hatchery produced but the grow-out is still conducted by spreading the spat over mud flats.  



Commercial pond cultivation in Corner Inlet and Nooramunga has been proposed but there is currently no information available on which to make an assessment.  However, in selecting a site for a pond grow-out trial, access to productive coastal water should be sought.



Status of Research and Development.



To date most research and development into clam culture has been carried out in Tasmania and NSW.  In Tasmania, three of the Venerid clams have been identified as those with most potential; Katylesia scalaria, K. rhytiphora and Venereupis (Paphirus) largillierti.  Of these the Katylsia species occur in Victoria and anecdotal evidence suggests that they command the better prices on the market.



Research on Katylesia scalarina began midway through 1991 in NSW, and after 6 months it was reported that at least another 12 months data would be needed for a better understanding of it's reproductive biology.  Recent correspondence with a commercial hatchery confirmed that there was still much to be learned before technical problems were overcome and a reliable supply of seed clams was available (M. John, personal communication).



Nell et al (1994) have investigated hatchery production of K. rhytiphora and Anadara trapezia in NSW, by using hatchery techniques developed for oysters.  The technology was transferable although no seed clams were produced due to juvenile mortality.  This hatchery technology transfer follows the experience in the USA where hatchery technology required little modification for the production of clams (Castagna and Manzi 1989).



Development of grow out techniques have largely followed the practices employed in the U.S for the of the northern quahog, Mercenaria mercenaria, i. e. in-sediment bottom culture.  However, it has been found that clams can be held in aquarium systems without sediment for extended periods.



Technical feasibility of establishing commercial operations.



Clearly more research and development is required before clam culture becomes a commercial proposition.  However, given the likely continued expansion of the Pacific oyster industry, which will probably be supplied by hatchery spat in three states (NSW, SA. and Tasmania), this hatchery technology should be able to produce commercial quantities of clam spat in the future.  Currently however, the Tasmanian hatchery is fully committed to production of oyster spat and, if this continues to grow, capacity to produce clams could be a constraint on the development of the culture of this species.



Commercial growing methods need to be developed.  Although there may be some suitable sites in the Nooramunga area, the method of harvest, by raking through the bottom by machinery is likely to be environmentally damaging and would increase sediment loads in sensitive sea-grassed areas.  This problem could be overcome by utilising areas protected by sea walls.



Before progressing to expensive hatchery production for pond culture, it would be wise to attempt to grow juvenile clams collected from the wild in a trial pond system or alternatively to import hatchery seed from interstate.  It would be essential to test realistic clam densities with realistic water flow rates and scale up the trial if growth rates are promising.  This would require a permit from the Fisheries Division to collect wild clam juveniles, probably for a three to five year trial period.  It would be essential to demonstrate the growth potential at the proposed growing site.





MARINE FINFISH - various species



Although there is no commercial production, the assessment format applied to shellfish will be followed for flounder and snapper, as the hatchery production of these species has progressed the furthest.  More general notes are provided on several other species.



FLOUNDER   (Rhombosolea tapirina)



Site Requirements.



The site requirements for the grow-out of flounder have not been fully identified.  Research is progressing into land-based facilities (ponds, tanks and raceways) and bottom cages.  The former require easy access to a continuous supply of good quality sea-water, while the latter must also be constructed sub-tidally, in an area of adequate water movement.



Status of Research and Development.



Since 1989, considerable work on the reproduction and larval rearing of greenback flounder (Rhombosolea tapirina) has been carried out in Tasmania.  This has shown that the hatchery production of flounder has significant commercial potential and that the production of juveniles weaned onto available dry, commercial salmonid diets is already feasible on a large scale.  However, the cost effectiveness of a complete culture method will depend on the results obtained from future research into grow-out methods, nutrition, disease and marketing.



Presently the Fishing Industry Research and Development Council (FRDC), in conjunction with the Tasmanian Department of Primary Industry and a number of commercial companies, is providing funding to investigate the cost effectiveness of various grow-out strategies.  The University of Tasmania in Launceston is focussing on endocrinology and nutrition so that a nutritionally complete diet can be designed.  If the present knowledge of potential disease problems can be extended to include methods of control and if high value markets can be obtained then the commercial culture of the species may be viable.



Technical feasibility of establishing commercial operations.



The step from successful pilot production to commercial scale is a major one.  As mentioned, the large scale production of juvenile flounder is achievable but the success of a commercial development would rely on the construction of a hatchery that could consistently supply growers with large numbers of healthy juveniles.  Grow-out technology is still in its infancy but will be aided by the transfer of information from the culture of similar fish elsewhere and the use of similar methods for different species of fish.





SNAPPER   (Pagrus auratus)



Site Requirements.



The current approach to the grow-out of snapper is following the most commonly used commercial culture method of marine fish i.e. sea cages.  There has been much written on the process of selecting an appropriate site for this type of grow-out but in short it must have good quality, deep sea-water, with sufficient movement to facilitate the removal of wastes and maintain adequate oxygen levels, it should be relatively sheltered and be close to port facilities.  The sites must not be so exposed as to present engineering problems and restrict regular access to cages.



At the NSW Fisheries Marine Fin-fish Research Team hatchery, broodstock Snapper (Pagrus auratus) taken from the wild have been spawned and juveniles reared through to a size where they can be stocked in floating sea cages.  These developments have been facilitated by a transfer of technology from Japan, where the Japanese red sea bream, recognised as the same species as the Australian snapper since 1990, has been farmed for more than 20 years.



Technical feasibility of establishing commercial operations.



The focus of more work over the next four years will be on spawning in captivity without the use of hormones, as the supply of good quality eggs is currently limiting the production of snapper juveniles.  Once seed-stock production is not a problem, the next step is to develop grow-out techniques and cost effective diets.  FRDC is facilitating this by funding a project on sea cage culture of snapper.  Ensuring good quality eggs from hormone induced spawning should be explored.



Doubts as to whether snapper can be grown to market size quickly enough to have potential for aquaculture are also being addressed by the NSW Fisheries Research Institute. 



The development of commercial snapper farming operations is still some way off but the pace of development could be accelerated if Victoria complemented the developments in NSW.





�Other species 





MULLOWAY   (Argyrosomus hololepidotus)



The NSW Fisheries Research Institute has shown that mulloway or jewfish (Argyrosomus hololepidotus) can also be bred in reasonably large numbers.  They have produced 20-30,000 juveniles under a FRDC funded project which started in 1992.  Among the mulloway's favourable characteristics are fast growth and the ability to tolerate a wide range of salinities.  However, like snapper, hormones must be used to spawn mulloway.  Research is continuing in the areas of on-growing culture in sea cages and nutrition.



WHITING   (Sillago species)



Juvenile trumpeter whiting (Sillago maculata) and sand whiting (S. ciliata) have also been intensely produced by the NSW Fisheries Marine Fin-fish Research team.  Initial research on grow-out has shown that the whiting exhibit good growth in ponds, market size (300-500g) achieved in 18 months.



STRIPED TRUMPETER



Research on this species is continuing in Tasmania, with the objective of achieving effective broodstock management.  Commercialisation has not been realised.



OTHER SPECIES



There are many other species such as sea weeds, echinoderms and other marine invertebrates that may be suitable for aquaculture.  Future research will determine the likely commercial/biological success of these species as candidates for aquaculture.



�3.	Legislation and policies relating to aquaculture in Victoria and Corner Inlet/Nooramunga





Background



Constraints on the development of aquaculture in Corner Inlet/Nooramunga arise through Commonwealth and State Legislation, the policies of agencies responsible for management of fisheries and the coastal environment, international conventions as well as through the attitudes and policies of Non Government Organisations which influence the decisions of these agencies and governments.  Further constraints arise through the lack of research to support confident investment decisions, lack of infrastructure and logistical considerations.



In this section the focus will be on the legislative and policy support and impediments presented by legislation and policies as well as technical constraints due to a lack of sufficient research data.



Wherever possible sources of information were in the form of published legislation, policy documents such as management plans, policy statements and strategic plans.  Important documents reflecting the attitudes of CNR to aquaculture are in the form of drafts, which have yet to be finalised, and are yet to be released for public comment.  Clearly these have not been adopted by the Department or its Minister.  Nevertheless the managers concerned provided the consultancy with access to the material on the basis that it represents current thinking on aquaculture and its development.



A synopsis of the contents of these documents, together with the consequences for the development of aquaculture in Corner Inlet/Nooramunga is provided in this section.





Legislation and policy analysis



Commonwealth Legislation



Schedules within The Endangered Species Protection Act 1992   list appropriate endangered, vulnerable and presumed extinct species (Schedule 1), ecological communities (Schedule 2) and key threatening processes (Schedule 3) which require forms of management.



Schedule 4 lists the RAMSAR Convention (Convention on Wetlands of International Importance) and agreements between the Australian Government and the Governments of Japan and the People's Republic of China.  The latter agreements protect migratory birds and birds in danger of extinction as well as their environment and are referred to respectively as JAMBA (signed 6 Feb. 74) and CAMBA (signed 20 Oct. 86).



Australia's obligations under the Ramsar Convention are primarily met through legislation and administrative arrangements governed by State Governments with the Federal and State and Territory Environment Ministers forming the Australian and New Zealand Environment and Conservation Council (ANZECC).



Corner Inlet/Nooramunga is one of 10 sites nominated by the State Government in 1982 as a RAMSAR SITE and therefore any activity proposed for the area would need to be undertaken in a manner that does not adversely affect the criteria used for nomination which included wetland and waterfowl.



Conclusions



Commonwealth legislation, through JAMBA and CAMBA, appears only to limit the magnitude of any aquaculture project to the extent that natural bird life is protected. 





State Legislation



The Flora and Fauna Guarantee Act 1988



The Flora and Fauna Guarantee Act 1988 provides the facility to list taxa or communities threatened and potentially threatening processes.  Of significance to the development of an aquaculture industry in Comer Inlet are the following listed potentially threatening processes:



·	alteration to the natural flow regimes of rivers and streams or

·	introduction of live fish into waters outside their natural range within a Victorian river catchment

·	the introduction of exotic organisms into Victorian marine waters.



A potentially threatening process is defined by the FFG Act a "a process which may have the capability to threaten the survival, abundance or evolutionary development of any taxon or community of flora or fauna."

Section 19 of that Act requires preparation of an Action Statement once a potentially threatening process is listed.  These action statements outline the actions taken to ameliorate the adverse effects of the process involved.



Under section 11(4) the Scientific Advisory Committee (SAC) advises the Minister on listings of eligible taxon, communities and threatening processes.



The CNR Flora and Fauna Guarantee Strategy, prepared under the Flora and Fauna Guarantee Act 1988, currently has draft status and has been released for public comment.  The document has been redrafted to reflect this comment and is currently with the Minister for his approval.



The final draft is not available but the document released for comment states that  "These industries (aquaculture and mariculture) ...have the potential to supplement and possibly, in the long term, replace fishing operations.....may also pose hazards to flora and fauna analogous to those of terrestrial agriculture, including.... release of materials including animal wastes, nutrients....., escape of organisms, introduction of disease, physical impacts of cages and other infrastructure on the surrounding environment, e.g. causing siltation of sea grass beds, undesirable interactions with wild-living organisms and interbreeding of genetically improved/engineered strains with wild populations".



The Strategy states that "applications for aquaculture or mariculture licences should be fully evaluated in relation to the potential impacts.  Proposals should be well planned and have a sound financial basis as incomplete works may have ecological as well as economic costs......potential effects are most serious when the aquaculture facilities are established in sensitive near-shore environments."



The actions listed in the Strategy included the continuation of the ban on the introduction of Pacific oyster to open systems in Victoria.



The introduction of exotic organisms into Victorian marine waters was recommended on 17 November 1992 for listing as a potentially threatening process.



As at 1 January 1994 no action statements had been prepared for the introduction of exotic organisms into Victorian marine waters.



Conclusions



The Flora and Fauna Guarantee legislation could be used to prevent the farming of Pacific oysters but an action statement would be required.  This could, under certain circumstances, permit the culture of pacifics but negotiations would be required with the Flora and Fauna Branch of CNR.  At present the absence of an action statement on the introduction of exotic species as a threatening process does not provide guidance other than to suggest that the FFG Act could be used to constrain the culture of this exotic species.



The Draft FFG Strategy advocates the continuation of the ban on the introduction of Pacific oyster to open systems in Victoria.  The strategy, yet to be adopted by the Minister, also places a number of requirements on the culture of organisms.



Fisheries Act 1968



Fisheries Act 1968  requires all persons growing fish for sale to hold a commercial fish culture permit issued by CNR and to comply with the Act.



Conclusions



Permits would be required under the Fisheries Act, but more explicit requirements appear in the Corner Inlet/Nooramunga Fisheries Management plan which is discussed later.



State government policies



The Convention on Biological Diversity



The Convention on Biological Diversity, ratified by Australia on 18 June 1993, deals at a global level with biological diversity, resource conservation and sustainable use.



The "National Strategy for the Conservation of Australia's Biological Diversity" was agreed to by the Premier of Victoria on 4 August 1994    although there is no legislation to underpin the strategy.  The Foreword points out that conservation is one of the three core objectives of the National Strategy for Ecologically Sustainable Development and implementation of the strategy will require actions affecting virtually all of Australia's land and sea, most of which will continue to be subject to a multiplicity of uses.



The Strategy addresses the issues of introduction of alien species to a particular area, in addition to the deliberate spreading of native species beyond their historical natural range.  Recognition is given to the fact that much of Australia's primary production depends on long-established domesticated and cultivated species that originated in other countries and that further introductions seem probable in order to sustain and enhance productivity. 



Conclusions



The policy accommodates aquaculture activities to sustain and enhance productivity but is not explicit about environmental impacts.





Coalition Policy on Fishing



The 1992 Liberal National Coalition policy on fishing, released shortly before the last State election, stated:



"A Coalition Government will encourage the development of the aquaculture industry as a means of fish production, as an industry in its own right and as a means of supplementing seafood yields from the wild fishery.



A new industry needs a high degree of certainty about its infrastructure while it develops its markets.  The Coalition will develop guidelines and principles to determine the availability of sites where, following consultation with commercial and recreational interests, it can be assured that there will be no detrimental impact on the environment or existing fisheries.



Certainty will be introduced into the conditions of occupation of approved aquaculture sites.  The charges on the industry will reflect the capacity of the industry to pay, rather than initial charges being based on unrealistic expectations of returns from a mature and well established industry.



The initial identification of a range of suitable sites will be undertaken by the Land Conservation Council Coastal Review."



Conclusions



The Government’s policy is supportive of aquaculture if it can be assured that there will be no detrimental impact on the environment or on existing fisheries.  In the case of the use of Pacific oysters the degree of environmental impact would have to be balanced against the strong and positive encouragement for aquaculture inherent in the statement.

	

The charging for entitlements in accordance with the capacity to pay is a further incentive and recognises the risks and effort involved in the development of aquaculture enterprises.



Opposition Policy



The Opposition policy on fisheries has not yet been publicised.  However,  the Shadow Minister for Conservation and Natural Resources,

advised  (Hon Barry Pullen, personal communication) that he is "positively disposed towards aquaculture as a general approach, subject to the environmental issues being adequately addressed".

State agency policies



Land Conservation Council (LCC)



The recommendations of the LCC, as these relate to aquaculture are set out in the recently released report “Marine and Coastal Special Investigation.  Proposed Recommendations, Land Conservation Council, April 1995”.  As the title implies the recommendations are those proposed to Government and these might be adjusted in the light of public comment.  The final recommendations are only then adopted or rejected by Government.



The proposed recommendations state that zones are be established covering the entire Victorian Marine, Estuarine and Coastal Area (VMECA) are as follows:



�symbol 183 \f "Symbol" \s 10 \h��	Sanctuary Zone				(140 sq.km)

�symbol 183 \f "Symbol" \s 10 \h��	Conservation Zone				(910 sq.km)

�symbol 183 \f "Symbol" \s 10 \h��	General Protection Zone			(520 sq.km)

�symbol 183 \f "Symbol" \s 10 \h��	General Use Zone				(8,520 sq.km)

�symbol 183 \f "Symbol" \s 10 \h��	Services, Utilities and Facilities Zone	(less that 50 sq.km)



The objectives of the zones will be as follows:



Sanctuary Zone:



Provide for the maintenance of natural ecosystems as a reference for scientific research and for monitoring the state of the marine environment.



Conservation Zone:



Conserve representative examples of habitat type by providing high levels of protection for marine flora and fauna and their associated ecological processes.



General Protection Zone:



Provide for the protection of specific habitats or flora and fauna, and for appropriate recreation and resource use.



General Use Zone:



Provide for a diverse range of recreational and commercial activities consistent with the zone's long-term sustainable use.



Services, Utilities and Facilities Zone:



Provide for port and shipping operations, or development or major recreation boating facilities.



LCC is recommending that aquaculture be allowed in the Conservation Zone and General Protection Zone.



The Council is also proposing that a system of marine parks be established along the Victorian coast and that only the following zones to be included in the marine parks will be :



·	Sanctuary Zones

·	Conservation Zones

·	General protection Zones 



The existing marine and coastal park at Corner Inlet/Nooramunga is included in the system of marine parks which the LCC is recommending be established.



The zoning of the Corner Inlet/Nooramunga Park comprises both a Conservation Zone (177 sq.km) and a General Protection Zone (396 sq. km).  



Whereas the General Protection Zone provides for appropriate recreation and resource use, the constraints on activities in the Conservation Zone are more stringent as these relate to aquaculture.



The recommendations are that mariculture be permitted subject to a permit or license and that:



(i)	the approvals process provide opportunity for community comment;



(ii)	the granting of a license for an area take into account other existing and potential uses, including boating and shipping, recreational and commercial fishing, diving, swimming, and conservation of natural, cultural and landscape values;



(iii)	other uses of the area not be unnecessarily limited, except where they affect the safe, secure and efficient operation of the venture;



(iv)	attention be given to the incremental effect of granting additional licenses to ensure that mariculture does not become the predominant and exclusive use of key areas along the coast or within a single region with respect to local, regional and state perspectives;



(v)	indigenous species, and only stock local to the area, be used to ensure the protection of genetic diversity; but if the use of non-indigenous stock is proposed, it must be demonstrated that there is no risk of escape of eggs, larvae, juveniles or adults with the ability to reproduce and establish 'feral' populations and that such ventures be conducted in localised areas;



(vi)	the control of species that prey on mariculture stock be initially on prevention of access, and only when this has been demonstrated not to be feasible using best available technology, other means be used subject to approval by CNR;



(vii)	no therapeutic chemicals, pesticides or polluting substances be added to the marine environment, except that formulated food may be used in localised intensive operations subject to EPA approval;



(viii)	quarantine regulations be developed and enforced to protect the marine ecosystem and mariculture stock from the spread of pathogens and other pest plants and animals;



(ix)	in providing tenure for mariculture or any form of sea farming, wild stocks within the tenured area remain the property of the community;



(x)	mariculture licenses be subject to efficient and adequate environmental monitoring;



(xi)	the manager ensure that the granting of a license provides for the proponent to undertake the required monitoring and restoration of the site should the venture be abandoned or destroyed.”



The recommendations thus recognise the legitimacy of mariculture but stress two points of particular relevance to development of aquaculture in Corner Inlet/Nooramunga.  These are : 



·	the need for community input into the approvals process  

	

·	the need to obviate the establishment of feral populations where exotic species are used.



The recommendation is that mariculture be permitted in the Conservation Zones, subject to:



·	an Environmental Effects Statement (EES) or, if an EES is not required by the Minister for Planning, the Minister should require an appropriate environmental study

	

·	the consent of the Minister responsible for management of Conservation Zones, and only after alternatives outside the Conservation Zones have been considered and the Ministers for Energy and Minerals and Conservation and Environment are satisfied that no other appropriate alternative is available.



Conclusions



Draft recommendations of the LCC Marine and Coastal Special Investigation are supportive of aquaculture development in both the Conservation and General Protection Zones proposed subject to the conditions listed above and preparation of an EES if use of the Conservation Zone is envisaged.  There are aspects of the LCC recommendations that conflict with good farming practices and these need to be addressed in responses to the LCC recommendations.





Department of Conservation & Natural Resources (CNR)



The policies of two agencies within the Department are relevant to the development of aquaculture in Corner Inlet/Nooramunga.  These are the Fisheries Branch of the Flora, Fauna and Fisheries Division and the National Parks Service.



Both agencies are producing draft plans for Corner Inlet/Nooramunga.  These draft plans are not yet released for public comment and the policy components and other conditions will be subject to consultation prior to being submitted for final acceptance by the Minister.



Consultations were arranged with senior officers in both these agencies.  Although the draft status of the plans precluded access to the final documentation, information was provided which reflects the current policy of the two agencies.  This could be modified in the light of public comment on the draft management plans, and the final position adopted by each of these agencies on aquaculture in Corner Inlet/Nooramunga will have to be sanctioned by the Ministers.



The approach to aquaculture in both Management Plans acknowledge that there is a growing interest in aquaculture projects in Corner Inlet/Nooramunga and that the waters and coastline of Corner Inlet/Nooramunga provide a variety of opportunities for aquacultural activities.  In fact, the components of the Fisheries Division document “Draft Corner Inlet Fisheries Management Plan” and the National Parks Service document “Corner Inlet and Nooramunga Marine and Coastal Parks” have compatible sections on aquaculture and can therefore be dealt with jointly in the following paragraphs.



The aims of managing aquaculture in Corner Inlet/Nooramunga will be to:



·	Encourage the development of a aquaculture industry as a means of fish production.

	

·	Introduce a high level of certainty into the conditions of occupation of approved aquaculture sites.

	

·	Ensure the protection of critical habitat and the other values of a Marine and Coastal Parks.

	

The current draft Fisheries Management Plan acknowledges that oyster culture is the obvious aquaculture project but that there is considerable potential for the cultivation of other species of shellfish or scale fish within Corner Inlet/Nooramunga or on land adjoining Corner Inlet/Nooramunga.



The waters of Corner Inlet/Nooramunga are perceived to be "clean" due to the lack of industrial and urban development within its catchment and is probably free of contaminants that have hindered development of aquaculture projects in Port Phillip Bay and Western Port Bay.



The current draft states that aquaculture is a legitimate use of land and water.  However, it must be well managed to provide a stable and sustainable future.  This must entail protection of the habitat, and water quality to ensure the seafood remains healthy and pollution free.  Conflict with other coastal zone users, especially as availability of suitable sites decreases, will mean that techniques will need to be developed to use under utilised locations, such as neighbouring land or more open ocean waters.



Maintaining fish health and high water quality are significant demands on aquaculture.  All marine organisms grown under intensive culture require stringent monitoring of water quality and stock to comply with human health standards.  To ensure the development of aquaculture in Corner Inlet/Nooramunga, a shellfish quality assurance program will be necessary.  The cost of this monitoring can be significant, and as members of the community and Government Agencies would benefit from such a program, it would be unfair for a future industry to pay this cost alone.



The draft Plan recognises the need for a long term tenure and notes that such activities may need to be licensed under section 26 of the National Parks Act , limiting the period to 3 years in addition to requiring a fish culture permit under the Fisheries Act with a term of 21 years.  This permit would be granted subject to the project not interfering with the general ecology, aesthetic qualities or current commercial or recreational activities in the inlet.   Other requirements require evidence that the project provides no risk of escape of larvae or adults into open waters with the ability to create feral populations, no supplementary food/nutrients, therapeutic chemical, pesticides or polluting substances will be used, water discharges will meet the EPA requirements, aquaculture will not take place where there is a high potential for community conflict and a strategy to reduce the likelihood of the introduction or transmission of disease.  Aquaculture will be prohibited in sites of significance, critical fish habitat and areas of navigation.



As there is not an established industry in Corner Inlet/Nooramunga, and the range of potential species and infrastructure is so wide, no areas are specifically zoned for aquaculture.  Aquaculture is a permitted use within the general protection zone, subject to conditions as outlined in the LCC recommendations.  This zone totals 396 sq. kms.



The current draft Plan proposes the following set of actions and broad guidelines against which the suitability of each individual aquaculture proposal can be measured.



The actions proposed are to:



Liaise with South Gippsland Aquaculture Industry Committee over the development of aquaculture in Corner Inlet/Nooramunga.



Grant permits only where an applicant could demonstrate that the aquaculture proposed would not interfere with the general ecology, aesthetic qualities or current commercial or recreational activities within the inlet.  It should also be consistent with the following :



·	to protect the genetic integrity of wild stocks, where possible only varieties of species indigenous to the area will be used as brood stock.

	

·	if non indigenous stock is to be used, then it must be demonstrated that there is no risk of escape of larvae or adults into open waters with the ability to reproduce and create 'feral' populations.

	

·	supplementary food or nutrients will not be added to any aquacultural site on or in the waters of Corner Inlet/Nooramunga unless specifically approved as part of an overall energy budget.

	

·	any water discharged into the waters of Corner Inlet/Nooramunga from an aquaculture project will meet EPA standards.

	

·	no therapeutic chemicals, pesticides or polluting substances may be introduced to the site.

	

·	specific permission is required to eradicate native species that may compete with aquaculture species or be pest species.

	

·	aquaculture will not take place on sites where there is a high potential for community conflict, including heavily used recreational areas.  

	

·	the impact on seagrass beds, which are important fisheries nurseries (critical at the head of tidal channels for King George Whiting-also important for Rock Flathead,  Southern Sea 	Garfish and Southern Calamari), be minimal.  Species involved are Posidonia australis, zostera muelleri and Heterozostera tasmanica.

	

·	aquacultural activities will be prohibited in the following areas :



sites of significance, 

critical habitat, 

areas of navigation.



·	a policy to be developed to reduce the likelihood of the introduction or transmission of disease to the natural ecosystem from aquaculture ventures.



Conclusions



The plans acknowledge the legitimate place of aquaculture in the Corner Inlet/Nooramunga albeit with some constraints.  Some recommendations are in conflict with good farming practices and these need to be addressed prior to the plan being adopted.



Should the guidelines in the current draft prevail, negotiation with CNR will be required because draft plans provide impediments to the introduction of Pacific oysters and to some forms of aquaculture in ponds.





Port of Melbourne Authority (PMA)



PMA advised (John Turnbull, personal communication) that:



·	the PMA has no problems with any aquaculture venture being undertaken in the Corner Inlet/Nooramunga area  

	

·	a PMA permit would be necessary for each specific site  

	

·	PMA's interest was only in the navigation aspect of any proposed aquaculture venture.



Conclusions



PMA requirements present no barrier to aquaculture projects provided there is no interference with navigation routes.



A PMA permit would be required for a specific site.





Environmental Protection Authority (EPA)



The is no specific EPA documented policy concerning aquaculture projects  (Phillip Johnstone, personal communication) and it is not EPA practice to establish policy for separate industries.

  

EPA attitudes towards possible aquaculture developments in the Corner Inlet/Nooramunga area were sought and whilst the documentation provided by the agency refers to Port Phillip Bay, the same principles would apply to Corner Inlet/Nooramunga (Phillip Johnstone, personal communication).  The EPA’s attitude to aquaculture appears to be as follows:



·	There are many aspects of aquaculture that can affect the environment but problems can be minimised by adoption of appropriate management practices.  EPA will endeavour to ensure that activities that pollute the environment are not permitted. 

	

·	Within a water body there is capacity to buffer impacts produced by individual aquatic ventures. There would be concern if pollutants were not immediately incorporated into the food chain, i.e., where they accumulate.

	

·	Low density and low numbers of projects are preferred to ensure the cumulative effect does not result in excessive nutrient enrichment

	

·	Problems from passive feeding projects are of less concern than active feeding projects where closer scrutiny would be necessary to ensure no environmental problems occur.

	

·	Bioactive materials include growth promoters, trace nutrients, vitamins, hormones, antibiotics, other therapeutic drugs and biocides and should not be used in natural environments

	

·	Contingency planning should address control of possible pests or disease outbreaks associated with the project

	

·	Artificial structures should not constitute a source of contamination



·	Harvesting of aquaculture organisms should not result in significant disturbance beyond the site

	

·	Structures should be maintained in good repair and not present adverse effects from cleaning, use of chemicals or dispersal of debris

	

·	A bond should be held against potential clean up costs if a project is abandoned.  If an aquaculture project ceases then the site should be returned to its former condition.

	

There are no licence requirements for marine aquaculture since there is no point of discharge to the environment whereas inland aquaculture requires a licence.



Conclusions



For marine aquaculture there are no EPA licence requirements but for land based operations, with defined points of discharge, a licence is required.  



Provided the conditions listed above, which are not onerous, are met, EPA should not be opposed to aquaculture operations in Corner Inlet/Nooramunga.





Attitudes and policies of relevant Non Government Organisations





Victorian National Parks Association (VNPA)



VNPA has documented its concerns on the effect of aquaculture in a paper on aquaculture by Malcolm [1993] which was provided by the organisation.  These concerns are as follows:



·	Physical disturbance from the presence of aquaculture structures



·	Character of effluents (soluble and solid wastes including antibiotics) The impact of filter-feeders stripping nutrients and phytoplankton, although it is recognised that in terms of large scale effects, fish farming contributes little in the way of nutrients compared to land based industries



·	Introduction of chemicals from construction materials

	

·	Effect of substances used to control disease outbreaks

	

·	Possibility of introduction of exotic diseases

	

·	Effects of organic loading and nutrient loading and the potential to stimulate algal blooms

	

·	Problems associated with escapees

	

·	Possible adverse interaction between birds and aquaculture

	

·	Possible undesirable interactions with wild living organisms, e.g., competition for food or space, pest problems



VNPA recognises that not all changes to the biota are detrimental and the addition of nutrients and the presence of excess food may enhance numbers of resident fish species.  Cage culture may also increase zooplankton, improving the survival of resident species.

�

Actions suggested in the VNPA paper include:



·	Prohibiting mariculture in biologically significant or relatively undisturbed estuaries, inlets and bays except where environmental assessment shows the habitat will not be adversely affected

	

·	Continuing the ban on the introduction of Pacific oyster to open systems in Victoria.



VNPA is opposed to the current recommendations of the LCC that the conservation status of the Corner Inlet/Nooramunga area be downgraded.



VNPA advised (N Tsernjavski, personal communication )  that the organisation would not support any aquaculture activities in Corner Inlet/Nooramunga although it would support such activities elsewhere.



Conclusions



VNPA will object to any aquaculture activity at Corner Inlet/Nooramunga and is opposed to introduction of Pacific oyster. 



The VNPA is likely to make strong objections to Government about any attempts to undertake aquaculture in Corner Inlet/Nooramunga, in spite of the fact that the legitimacy of aquaculture, albeit under certain conditions, is recognised in the management plans for the area by the Fisheries Branch and the National Parks Service as well as in the LCC proposed recommendations.



Royal Australasian Ornithologists Union (RAOU)



RAOU provided a report by Peters [1990], which addressed the possible effects of oyster farming in the Nooramunga Inlet.  The Red necked Stint, Red Knot, Greenshank, Bar-tailed Godwit, Eastern Curlew, Whimbrel and Caspian Tern, frequent the area and need protection under the CAMBA and JAMBA agreements.  However, the RAOU report recommended that the experimental oyster farming facility proposed (south of Cobbler Bank) could proceed but that other aquaculture projects were not to proceed without further investigation.



Conclusions



RAOU can be expected to object to oyster and other culture operations unless it can be shown that these will not detrimentally affect populations of birds, which need protection if Australia is to meet its International obligations.



Australian Conservation Foundation Inc. (ACF)



The ACF has produced a position paper on aquaculture entitled “Some Aspects of the Mariculture Industry in Australia, August 1993”, one of its contributions to the Resource Assessment Commission (RAC) Coastal Zone Inquiry.  ACF is not opposed to aquaculture in general (Tim Fisher, personal communication).



A summary of recommendations which appear in the paper is as follows:



The industry should operate under ESD principles and minimise conflicts with other coastal zone users.



Mariculture should be excluded from current marine reserves and other sensitive areas, licences for mariculture projects outside marine reserves should be approved only after impacts on biodiversity and ecological integrity can be demonstrated to be nominal.



A code of practice should be established to achieve reduced nutrient loadings, controls on chemical usage, exclusion of toxic chemicals, development of feed that is less reliant on the use of wild resources.



A mandatory Environmental Impact Assessment process should be required together with the use of environmental performance and completion bonds.



Legislation should be introduced to control the introduction, keeping, propagation and movement of all non native species.



Endemic native species should be used where possible for mariculture, all introduced species, native and non native, should be placed in the most restricted category and unless specifically registered in less restrictive categories.



A contingency plan to respond to an outbreak of disease or exotic introduction should be developed and monitoring of movement of cultured and wild species to/from mariculture sites should take place.



Mariculture operations should include high security against the possibility of escapes of cultured species.



Increased funding for research into ecological impacts of mariculture should be provided and stringent controls on the introduction and release of genetically engineered organisms should be developed.



Conclusions



The ACF is likely to strongly oppose aquaculture of Pacific oysters other non native species as well as native species in Corner Inlet/Nooramunga because of the inlet’s status as a marine reserve.





Friends of the Earth (FOE)



FOE could not supply documentation but indicated (Karri Giles, personal communication) that the organisation would accept the VNPA views on aquaculture activities in the Corner Inlet/Nooramunga area.



Conclusions



The assumption can be made that the FOE will reflect the same concerns as those listed for the VNPA.





Local Koori Community



Contact was made with the West Gippsland Aboriginal Trust  which agreed to provide a map showing culturally sensitive areas in the Corner Inlet/Nooramunga areas (Mr Russell Mullett, personal communication).  Mr Mullett mentioned that normally specific proposals are put to Koori representatives and advice is then provided concerning the status of the area.  His view was that the introduction of Pacific oysters is not favoured.



From preliminary discussions it would appear that the marine areas and associated low ground are unlikely to be sensitive areas as most sensitive areas are on high ground.



Conclusions



Koori community appears very supportive of aquaculture activities for its food and employment generating aspects but introduction of Pacific oysters is not favoured.



�4.	Constraints and development requirements for promising candidates for aquaculture in Corner Inlet/Nooramunga





Background



This section addresses the legislative and policy constraints on the initiation of aquaculture in Corner Inlet/Nooramunga and the key technical requirements to initiate the commercial culture of each of the selected species.



These key technical requirements are dealt with under the following headings:



Research and Development required



Availability of brood stock/juveniles							

Special management and technical skills required by potential producers



other issues.



From the analysis presented in Section 2 the following candidate species were selected for consideration:



PACIFIC OYSTER�Crassostrea gigas�����MUSSELS�Mytilus edulis planulatus�����ABALONE�Haliotis laevigata and Haliotis rubra�����FLAT OYSTER�Ostrea angasi�����SCALLOPS�Pecten alba�����CLAMS�Katylsia scalaria, K. rhtiphora, Venereupis (Paphirus) largillierti�����MARINE FIN FISH������Flounder�Rhombosolea tapirina�����Snapper�Pagrus auratus�����Mulloway (Jewfish)�Argyrosomus hololepidotus�����Whiting�Sillago maculata, S. ciliata��

Analysis of policy constraints



The legislation and policies of government and non government agencies as these relate to aquaculture in Corner Inlet/Nooramunga have been analysed in Section 3.



From this analysis it is possible to identify the constraints on aquaculture development presented by this legislation and current policies.  These are presented in detail because they provide a valuable check list for potential aquaculture investors.



Some constraints relate to aquaculture of any species, but more importantly there are some important constraints which focus on the use of Pacific oysters for aquaculture.



To facilitate the appreciation of these constraints the following summary is provided of the relevant material in which has been presented in more detail in Section 3.



The constraints which are especially important for the culture of Pacific oysters are extracted and listed separately.



Policy constraints on all species

�����Commonwealth Legislation�Commonwealth legislation, through JAMBA and CAMBA, appears only to limit the magnitude of any aquaculture project to the extent that natural bird life is protected.

��Fisheries Act 1968�Permits would be required under the Fisheries Act, but more explicit requirements are listed in the Corner Inlet/Nooramunga Fisheries Management plan

��Coalition Policy on Fishing�The Government’s policy is supportive of aquaculture if it can be assured that there will be no detrimental impact on the environment or on existing fisheries

��Land Conservation Council (LCC)�Constraints in the General Protection Zone:



An approvals process should provide opportunity for community comment;



The granting of a license for an area should take into account other existing and potential uses, including boating and shipping, recreational and commercial fishing, diving, swimming, and conservation of natural, cultural and landscape values;



Other uses of the area should not be unnecessarily limited, except where they affect the safe, secure and efficient operation of the venture;



Attention should be given to the incremental effect of granting additional licenses to ensure that mariculture does not become the predominant and exclusive use of key areas along the coast or within a single region with respect to local, regional and state perspectives;



Indigenous species, and only stock local to the area, should be used to ensure the protection of genetic diversity; but if the use of non-indigenous stock is proposed, it must be demonstrated that there is no risk of escape of eggs, larvae, juveniles or adults with the ability to reproduce and establish 'feral' populations and that such ventures be conducted in localised areas;



The control of species that prey on mariculture stock should be initially on prevention of access, and only when this has been demonstrated not to be feasible using best available technology, should other means be used subject to approval by CNR;



No therapeutic chemicals, pesticides or polluting substances should be added to the marine environment, except that formulated food may be used in localised intensive operations subject to EPA approval;



Quarantine regulations should be developed and enforced to protect the marine ecosystem and mariculture stock from the spread of pathogens and other pest plants and animals;



In providing tenure for mariculture or any form of sea farming, wild stocks within the tenured area remain the property of the community;



Mariculture licenses should be subject to efficient and adequate environmental monitoring;



Managers should ensure that the granting of a license provides for the proponent to undertake the required monitoring and restoration of the site should the venture be abandoned or destroyed.”



Constraints in the Conservation Zones:



An Environmental Effects Statement (EES) should be required or, if an EES is not required by the Minister for Planning, the Minister should require an appropriate environmental study



The consent of the Minister responsible for management of Conservation Zones is required , and only after alternatives outside the Conservation Zones have been considered and the Ministers for Energy and Minerals and Conservation and Environment are satisfied that no other appropriate alternative is available.

�����Department of Conservation & Natural Resources (CNR)�To protect the genetic integrity of wild stocks, where possible only varieties of species indigenous to the area will be used as brood stock.



If non indigenous stock is to be used, then it must be demonstrated that there is no risk of escape of larvae or adults into open waters with the ability to reproduce and create 'feral' populations.



Supplementary food or nutrients will not be added to any aquacultural site on or in the waters of Corner Inlet/Nooramunga unless specifically approved as part of an overall energy budget.



Any water discharged into the waters of Corner Inlet/Nooramunga from an aquaculture project will meet EPA standards.



No therapeutic chemicals, pesticides or polluting substances may be introduced to the site.



Specific permission is required to eradicate native species that may compete with aquaculture species or be pest species.



Aquaculture will not take place on sites where there is a high potential for community conflict, including heavily used recreational areas.  



The impact on seagrass beds, which are important fisheries nurseries, should be minimal.  Species involved are Posidonia australis, Zostera muelleri and Heterozostera tasmanica.



Aquacultural activities will be prohibited in sites of significance, critical habitat and areas of navigation.

��Port of Melbourne Authority (PMA)

�PMA requirements present no barrier to aquaculture projects provided there is no interference with navigation routes.



A PMA permit would be required for a specific site.

��Environmental Protection Authority (EPA)�For marine aquaculture there are no EPA licence requirements but for land based operations, with defined points of discharge, a licence is required.

��Victorian National Parks Association (VNPA)�VNPA will object to any aquaculture activity at Corner Inlet/Nooramunga and is opposed to introduction of Pacific oysters.



The VNPA are likely to make strong objections to Government about any attempts to undertake aquaculture in Corner Inlet/Nooramunga.

��Royal Australasian Ornithologists Union (RAOU)�RAOU can be expected to object to oyster and other culture operations unless it can be shown that these will not detrimentally affect populations of birds, which in the view of the RAOU are in need of protection.

��Australian Conservation Foundation Inc. (ACF)�The ACF is likely to strongly oppose aquaculture of Pacific oysters, other non native species, as well as native species in Corner Inlet/Nooramunga because of its status as a marine reserve

��Local Koori Community

�Koori community appears very supportive of aquaculture activities for its food and employment generating aspects but introduction of Pacific oysters is not favoured.





��Constraints which specifically affect Pacific oysters

��Land Conservation Council (LCC)�General Protection Zone:



Indigenous species, and only stock local to the area, should be used to ensure the protection of genetic diversity, but if the use of non-indigenous stock is proposed, it must be demonstrated that there is no risk of escape of eggs, larvae, juveniles or adults with the ability to reproduce and establish 'feral' populations and that such ventures be conducted in localised areas.



�����Department of Conservation & Natural Resources (CNR)�If non indigenous stock is to be used, then it must be demonstrated that there is no risk of escape of larvae or adults into open waters with the ability to reproduce and create 'feral' populations.



��Victorian National Parks Association (VNPA)�VNPA will object to any aquaculture activity at Corner Inlet/Nooramunga and is opposed to introduction of Pacific oyster.





��Royal Australasian Ornithologists Union (RAOU)�RAOU can be expected to object to oyster and other culture operations unless it can be shown that these will not detrimentally affect populations of birds, which in the view of the RAOU are in need of protection.

��Australian Conservation Foundation Inc. (ACF)�The ACF are likely to strongly oppose aquaculture of Pacific oysters other non native species as well as native species in Corner Inlet/Nooramunga because of its status as a marine reserve.

��Local Koori Community

�Introduction of Pacific oysters is not favoured.

��

Analysis by technical constraints by species



More specifically, the major requirements for and constraints on development of candidate species are as follows:



PACIFIC OYSTER



Research and Development



conduct area survey to establish suitable sites for culture

conduct trials at selected inter-tidal and off-shore site to establish growth rates

establish frequency of algal blooms and appropriate controls

verify that sites meet water quality standards set by the Victorian Shellfish Quality Assurance Program

confirm area of colonisation of species



Availability of brood stock/juveniles:



Brood stock is potentially available from Tasmania, NSW and South Australian hatcheries with limited availability from Cheetham Salt Works at Lara



Special skills required:



hatchery technology and growout technology is available from established operations in Tasmania and South Australia



Other issues



high quality ocean water for a hatchery is required together with available land

whilst species is not endemic to Corner Inlet/Nooramunga it has existed for around 15 years in AndersonÕs Inlet, without reaching high densities.



Probability of venture being a technical success:



Good - based on proven results in Tasmania and South Australia.





MUSSELS



Research and Development required:



conduct area survey to establish suitable sites for culture

undertake site trials to establish growth rate on long line technology

establish spat production techniques

ensure sites meet water quality standards set by the Victorian Shellfish Quality Assurance Program





Availability of brood stock/juveniles:



not yet established but could be obtained from Port Phillip Bay if translocation of disease is not a problem



Special skills required:



technology has been developed in Port Phillip Bay



Other:



establish spat availability locally



Probability of ventures technical success:



Good if algal blooms are not an impediment





ABALONE



Research and Development required:



conduct area survey to establish suitable sites for culture

determine best grow-out technology

determine best artificial diet

undertake site trials to determine growth rate in sea container culture

undertake site trials to determine growth rate in land based raceways



Availability of brood stock/juveniles:



broodstock available locally

juveniles could be available from Tasmania and South Australia or from facility created in Victoria.



Special skills required:





artificial feeding techniques

hatchery technology available in Tasmania, South Australia and several Asian countries, and would need to be adapted to Victorian conditions



Other	:



discharge water treatment techniques to comply with EPA standards



Probability of ventures technical success:



Given market growth is good the technical questions are worth addressing to establish culture of this species





FLAT OYSTER



Research and Development required:



conduct area survey to establish suitable sites for culture

establish best grow-out methods for optimum meat yield

control bonamiasis using long line technology

ensure sites meet water quality standards set by the Victorian Shellfish Quality Assurance Program



Availability of brood stock/juveniles:



broodstock is locally available

Tasmanian hatchery has capacity to produce seed

		

Special skills required:



hatchery operation

development of commercial long-line hanging culture in order to minimise losses due to the disease bonamiasis



Probability of ventures technical success:



Control of bonamiasis is the key to commercial success.  If this can be overcome the prospects for this species are good.





SCALLOPS



Research and Development required:



establish best grow-out methods for optimum meat yield on long-line technology

establish hatchery production techniques for spat

conduct area survey to establish suitable sites for culture

establish culture techniques

ensure sites meet water quality standards set by the Victorian Shellfish Quality Assurance Program



Availability of brood stock/juveniles:



broodstock is locally available

juveniles are not available commercially



Special skills required:



hatchery and grow-out technology needs development



Probability of ventures technical success:



significant Research and Development is required before production can be considered commercial. 



CLAMS



Research and Development required:



understand the species reproductive biology

establish environmentally acceptable marine harvesting methods

establish grow-out techniques

establish the optimum density of production possible in pond and marine cultivation



Availability of brood stock/juveniles:



from the wild only



Probability of ventures technical success:



Insufficient information to determine this. 



MARINE FIN FISH



Research and Development required:



grow-out techniques for both land based and bottom of sea cages

nutritional requirements for growth

assess likely diseases and control methods



Availability of brood stock/juveniles:



could be available from Tasmania and possibly NSW for snapper and mulloway



Special skills required:



scale-up to commercial operations from the successful pilot scale



Probability of venture technical success:



Insufficient information to determine this but would have considerable potential if cost effective on growing techniques are developed.



�5.	Assessment of the role of Corner Inlet/Nooramunga in the development of aquaculture in Victoria





Background



Aquaculture has a history that goes back to at least 475 BC when descriptions of carp culture were published by the Chinese.  In general aquaculture has lagged the spectacular advances of agriculture, particularly in the past century.  Many authors consider that aquaculture has enormous potential which will increasingly be realised over the next century.



On a world basis the contribution which aquaculture makes to total fish production is rising rapidly.  This trend is expected to continue and is encouraged by international bodies, such as FAO, and many national governments.



In Australia the potential appears to lie largely in the production of higher priced luxury foods and the long standing oyster industry in NSW serves as a good example.  Pacific oysters and salmon in Tasmania and the recent culture of tuna in South Australia provide further exciting examples.



In Victoria aquaculture has not been as actively pursued by government and industry, with exceptions such as salmonids, mussels and eels.  The state of aquaculture in Victoria is summarised by the following statistics.



Species�Number of permits�Production (tons)�Value 

$ millions

��Trout & salmon 

�19�1800�10��Decorative fish

� 4�4 million fish� 2��Eels

�9�70�0.6��Native fish

�10�?�0.3��Yabbies

�150�5�<0.1��Mussels

�26�<1000�<1�������



The number of inquiries about other forms of aquaculture received by CNR is reported by that agency to be rapidly rising and experiments have been conducted to investigate the culture salmon, rainbow trout, native oysters, Pacific oysters, mussels and abalone to provide a basis for aquaculture development.



Within this context, the role which Corner Inlet/Nooramunga can play needs can be examined.



This is done by means of a SWOT analysis, which identifies the strengths and weaknesses and the opportunities and threats of an aquaculture development at Corner Inlet/Nooramunga.  An analysis is also done of the competitive advantage of Corner Inlet/Nooramunga, in relation to other Victorian locations.



SWOT analysis for aquaculture development in Corner Inlet/Nooramunga.





An analysis of the strengths and weaknesses, opportunities and threats for the development of aquaculture in Corner Inlet/Nooramunga is presented in the following two tables.

�

Key factors for success�Strengths�Weaknesses

��

Legislation �21 year Fisheries licence period.  (Not yet adopted)

PMA licence period unlimited.





RAMSAR/CAMBA/JAMBA agreements do not exclude aquaculture.

�No certainty on long term tenure.



A 3 year National Park licence is currently available and requires ministerial approval.



Bird surveys are required to meet obligations under the agreement and these may rule out or delay project commencement.

��Attitude of key agency staff, interested parties, political parties�Government and its agencies strongly supportive of aquaculture proposals  provided environment is not detrimentally affected.



Recognition of the developmental nature of aquaculture industry by Government is reflected in its policy  that its associated charges will be based on ability to pay. 



�Government imposes conditions, some of which are stringent.



FFG recognises Òpotentially threatening processÓ associated with exotics.  Full evaluation of environmental impacts is required.



FFG strategy advocates continuation of ban on Pacific oysters in Corner Inlet and Nooramunga.



Impact on aboriginal sites of significance is unknown. 



VNPA will strongly object to any aquaculture in Corner Inlet/Nooramunga and marine reserves. 

��State of technical knowledge�Technical knowledge sufficient to support the initiation of trial farms for a number of important species.



Very good tertiary courses available.



Aquaculture CRC is addressing technical gaps (no Victorian involvement currently).



Lack of serious diseases for Pacific oysters.

�Adequate technical research does not exist for some potential species.



Pilot programs are required to establish site specific production farming potential.

���

Key factors for success�Strengths�Weaknesses

��

Availability of research and development skills to address deficiencies�R and D skills to resolve potential information needs are available at VFRI/VIMS, tertiary institutions and from other state agencies. 



150% deductibility available from registered research agencies.

���Availability of technical farm management skills�Core group of persons experienced in aquaculture development and operations available in the State and elsewhere.

�Necessary skills unlikely to be available in Corner Inlet and Nooramunga area.��Business management skills��Business management skills in the fishing industry, especially in relation to finance and project appraisal, need to be developed.

��Availability of spat/juveniles�Spat and juveniles are potentially available for some species.

�Hatcheries not locally available for species most likely to be successful.��Labour and skills availability�Local labour is available. Unemployment in Shire was 2850 persons as at 30/6/94 or 13%.

�Unskilled labour would need training.��Production environment �Water quality very good now, will be maintained in the future and is satisfactory for production of shellfish.



Availability of sites in Tasmania is reducing.

�The area of suitably sheltered water is not known.��Quality assurance framework



�A Shellfish Quality Assurance Program is in place in Victoria. 

 

USA sanitation standards could be established for Pacific oysters. Quality assurance standards make it difficult for importing countries to establish non tariff trade barriers.

�No fishing organisation in Victoria has an accredited quality system under ISO9000 series (AS3900 series).��Port and Transport Infrastructure�Port of Corner Inlet and Port Albert (Port Welshpool) discharge 25,000 tonnes and load 100,000 tonnes of cargo annually.



The facilities are adequate for any aquaculture project.



Good road transport is available to meet Melbourne and Sydney market needs. 

�Port navigation requirements limit area available for aquaculture activities, especially in deeper waters.���

Key factors for success�Strengths�Weaknesses

��

�ABAREÕs assessments are:

Pacific oysters able to generate ÒgoodÓ returns. 

Scallops able to generate Òbetter than averageÓ returns.

Mussels and abalone returns are expected to be ÒaverageÓ. 



�ABARE claims that aquaculture of clams and marine fish considered to be Òonly experimental and an assessment of their potential could not be madeÓ.��Market demand�Declining catches from wild fisheries will enhance opportunities for sales.



Ability to supply product off-season to northern hemisphere is advantageous.



Deteriorating water quality worldwide (particularly Asia) will generate demand for quality seafood.



Abalone and scallop market potential overseas is assessed by ABARE as ÒgoodÓ.  Potential for finfish, clams and native flat oyster is ÒaverageÓ.



Potential for domestic market is assessed by ABARE as ÒgoodÓ for mussels and scallops whilst potential for finfish is Òaverage to goodÓ, depending on species, potential for native flat oyster is average and for Pacific oysters is Òaverage to goodÓ.

�Pacific oyster export potential is assessed by ABARE to be Òaverage-poorÓ. 



Overseas potential for mussels is assessed to be ÒpoorÓ.��Overseas and local competition�No local competitors at current time.�Asian competition expected to be strong.



High tariffs will limit success in European markets.



USA is a large market serviced from its own resources.



High Australian transport costs. 

��Tax benefits��Except for income averaging no other benefits exist for aquaculture. 



 Benefits are needed for industries where product is non-greenhouse gas generating and/or where resources are renewable.

���

Key factors for success�Strengths�Weaknesses

��

Investment funds�Should be available for Òenvironmentally cleanÓ health foods where forward contracts are in place. 

�No forward contracts in place.��Tourism opportunities�An aquaculture industry could

enhance  tourism experiences in the Gippsland area.

���





�

Key factors for success�Opportunities�Threats

��

Legislation �Seek change to s21 or s26 of the National Parks Act 1975 to increase the maximum permit time to 21 years for aquaculture projects approved for issue of a Fisheries permit for 21 years and, where necessary, an EPA licence for the project is granted.

�

��Attitude of key agencies, interested parties, political parties

�Positive attitude of agencies towards aquaculture projects.

�As above.��State of technical knowledge�Commission or urge the government to initiate research to support its positive attitude to aquaculture and to gain and maintain competitive advantage over other potential entrants.

�Technical solutions can take time and require investment of scarce funds.��Availability of technical information to address deficiencies

�Shortcomings in technical information have been identified in this consultancy.





���Availability of farm technical management skills�Potential labor is available, training does potentially exist and funding to support this could be sought from existing government schemes.



Consultant could be used to undertake a needs analysis when decision taken concerning species to be cultured.

���Management skills�Courses in small business management are available.



Consultant could be used to undertake detailed financial investigations.

���Labour- and skills availability

�Local availability of labor minimises costs of engagement.

���Production environment - water quality �Provides a good basis for product promotional campaign.

���Quality assurance framework�Provides a good basis for product promotional campaign.



�Lack of ISO9000 series accreditation likely to longer term problem.��Infrastructure- port�Minimises costs of transportation especially to overseas markets.



�Presence of ships in channel may impact on production activities.���

Key factors for success�Opportunities�Threats

��

Indicative profitability�ABARE has provided a basis for species directed evaluation.

���Market demand - local, 

Australian, Asian, other



�Market research is required to confirm market size, but demand for quality product will increase.



�Competition from established aquaculture enterprises interstate could be a strong source of competition.��Competitive situation, local and other� Opportunity to pioneer the production of some species, flat oyster, clams, could provide competitive advantage.

�No tax benefits may result from the effort expended.��Tax benefits�Ideal industry to promote the concept of tax benefits for Òclean, non greenhouse generating businesses that are export oriented (or import reducing)Ó. 



A joint proposal could be developed with a supportive non competitive industry (say, timber) to offset the costs involved.



�Level of funds necessary and lack of certainty may limit the scope of interested parties.��Investment funds�





�Marine fouling, water productivity and water currents may limit some otherwise satisfactory sites.��Marine resource







�Clean waters exist and will be kept clean - a necessary requirement for shellfish production.���Tourism opportunities









�Commencement of new industry is a sound basis for a new tourism strategy for the area and tourism promotion is high on the 

GovernmentÕs agenda.

���Support from Local Government�Increased cash flows.



Local employment.



Improved infrastructure.

�Cost of providing infrastructure support.��









�Potential competition from other areas in Victoria



A ÒVictorian Mariculture Site Assessment StudyÓ undertaken by Peter Rankin listed the following sites, in addition to the Corner Inlet/Nooramunga area, as potential aquaculture areas:



Mallacoota Inlet�Port Phillip Bay��Sydenham Inlet�Barwon River Estuary��Snowy River�Breamlea��Lake Tyers�Apollo Bay��Gippsland Lakes�Curdies Inlet��Seaspray�Killarney Beach, Belfast Lough��Woodside Beach�Port Fairy West��Shoal Inlet�Lake Yambuk��Shallow Inlet�Fitzroy River��Andersons Inlet�Portland.��Westernport Bay���

These areas thus provide potential alternatives to the development of aquaculture in Corner Inlet/Nooramunga.  As part of the process of establishing the importance that the inlet would play in the establishment and development of the Victorian aquaculture industry these alternative locations are examined.



If approval to grow Pacific oysters is obtained for Corner Inlet/Nooramunga then it is likely that the Port Phillip Bay mussel farmers would wish to convert to the production of Pacific oysters using long line technology.  In this sense the Port Phillip Bay area should be considered as an providing some competition with Corner Inlet/Nooramunga.  Specifically Port Phillip Bay could also be expected to produce abalone, scallops, flat oysters and finfish in addition to mussels in the future.



Pacific oysters could be grown in most estuarine inlets, and Westernport Bay has the necessary inter-tidal characteristics to compete with Corner. 



Competition in relation to mussel farming will come from existing farms in Port Phillip and Westernport Bays as well as any dive fishery which is allowed to establish.  The latter are not likely to be cost effective competitors on a significant scale.



A more positive attitude in relation to Port Phillip and Westernport Bays would regard the areas as complementary, providing a substantial base for development of aquaculture in Victoria.

 

Corner Inlet/Nooramunga does not have large areas with access to oceanic sea-water compared to other sites, and as such might not be the preferred site for abalone culture.  Good quality oceanic water is required for land raceway culture or sea cage culture.  Little consideration has been given to the Asian long-line culture method as success depends on cultivating the abalone with a suspended sea-weed culture industry which provides the food source.



Scallops and Flat oysters would be best cultured using technology which requires 10 metre water depth for long line-culture.  This is because re-seeding scallops is considered to be a high risk, and growing flat oysters slowly in bottom containers will make them susceptible to the bonamiasis. By comparison to Corner Inlet/Nooramunga there are a large number of suitable long-line sites in Port Phillip and Western Port Bays, thus providing a competitive alternative.



Westernport Bay and Port Phillip Bay both represent alternative areas for the production of clams. In particular, the site locations at old or existing salt works on these bays would provide ready access to seawater for a land based production facility where the cost of pumping water would be less than at Corner Inlet/Nooramunga.  Wherever clam production is situated an ideal location for a hatchery would be Portsea.



Conclusions



The analysis of strengths and weaknesses, opportunities and threats associated with the development of aquaculture in Corner Inlet/Nooramunga suggests that the area has a significant potential.  



Clearly the weaknesses and threats listed in this section need to be addressed but these do not obviate the strengths and opportunities.



A review of the alternative sites identified as suitable for aquaculture suggests that in particular Port Phillip and Western Port Bays provide alternative sites for locating aquaculture development and as such could compete with or complement one another as sites for aquaculture development.  More definitive evaluation of these sites would be required to establish the relative merits of focusing the development of aquaculture in either of these sites.



An advantage of development in Corner Inlet/Nooramunga would be the good quality marine water available for any aquaculture venture as well as the opportunity to establish an integrated development which commences with the culture of species for which the technology exists and diversifies to other species as technological advances and investment funds permit.  This diversification will mean that aquaculture cash flows are less dependent on the vagaries of a single species market as well as fluctuations in the production of single species which can be influenced by short term environmental fluctuations and other causes.



A greater opportunity exists at Corner Inlet/Nooramunga for diversified aquaculture based on the use of a range of species than either Port Phillip Bay or Westernport Bay, and this should be seen as a strength.  There is also much less pressure from competing users.





�6.	The benefits which aquaculture in Corner Inlet/Nooramunga could bring to the Region and the State





Background and analysis



Any new industry brings a number of benefits to an area.  Some of these are quantitative whilst the impacts of others, although difficult to quantify, are nevertheless significant.



A number of qualitative and quantitative benefits would arise from aquaculture in the Corner Inlet/Nooramunga area.



The qualitative benefits which can be identified are as follows:



Positive impact on local community attitudes which can be generated by the creation of a new industry activity

Increased tourism, especially if the availability of fresh sea foods is linked with other locally produced fine foods such as cheese and wine, as well as natural attractions and seascapes 

Publicity for the area which would accompany a government announcement of the development of a significant aquaculture activity.

Increased facilities arising out of the new investment 

More efficient use of port and road infrastructure

Increased level of community skills

Creation of a sustainable natural resource based industry

Development of new technology(s)



The quantitative benefits would include 



increased direct employment

increased indirect employment (processing and support industries)

increased investment to the local community

increased cash flow to the local community



In order to scope the potential of these benefits an attempt has been made From the published information and personnel communication it was possible to assess some important ratios for selected species.  These relate to:



potential production, 

direct employment, 

investment, 

revenue, and

IRR.



Table 3 reflects the information available from ABARE [1991], Mozqueira, and CNR in the form of:



expected production per area leased/owned (kilograms/Ha)

expected labour requirements per hectare (full time persons/Ha)

expected investment required per hectare ($/Ha)

expected gross revenue per hectare ($/Ha)





Table 3:  Quantitative ratios for aquaculture by species





SPECIES�PRODUCTION kg/Ha�EMPLOYMENT persons/Ha�INVESTMENT$/Ha�REVENUE

$/Ha

�IRR

%��PACIFIC OYSTER 

�4,200-5,800�0.3�1,8500�20,800-28,700�10.8-31.1��MUSSELS 

�13,300�0.7�35,000�29,333�12.3-18.3��ABALONE - 

Land based

�30,000�3�476,000�1,000,000�16.4-35��FLAT OYSTER �14,200�0.7�158,000�80,000�17.05��



Practitioners from the mussel industry consider that the investments for mussel farms are less than those quoted by ABARE (David Harris, personal communication).



This data is not sufficiently accurate be used as a basis for investment decisions.  However it is presented to scope some of the quantitative aspects of the aquaculture of selected species.  As such it should be helpful in identifying the potential of each species and hence the need to more definitively determine the benefits which could accrue and the areas required for the aquaculture of the species concerned.  Using the ratios in the table the following comments can be made.



Pacific oysters 



It is clear from the areas which might be suitable for the production of Pacific oysters that production of the same order as that in Tasmania, worth about $12 million or more, could be feasible.  The figures for South Australia are less optimistic, being some $3 million, reportedly from about 350 hectares within an allocated area of 850 hectares.  Although 1200 ha are allocated to production in Tasmania only a proportion of this area is actually utilised.  



For each hectare cultivated, ABARE figures indicate the employment of 0.3 persons.  If 300 hectares were developed this would, according to ABARE ratios provide employment opportunities for about 100 persons and require investment of about $5 million.



The internal rate of return for Pacific oysters quoted by ABARE has a wide range, from 10.8 to 31.1 percent.



In 1994 the throughput of Pacific oyster at the Sydney market was 100 tons.  Current annual Victorian production, from Cheethams, is 3 to 4 tons.  Market survey information is required to indicate the capacity of the Australian market to absorb additional product.  Future trends in production capacity in other states are also required.  A price competitive supply in Victoria should be able to gain market share in Victoria and export overseas.  



Mussels



ABARE information suggests that on a per hectare basis production, employment and investment required for mussel culture is higher than that for Pacific oysters, with internal rates of return between 12 and 18 percent.  As stated, mussel farming practitioners do not agree with the figures.



Production in Port Phillip Bay is currently low and often disrupted by phyto-plankton blooms.  The better water quality in Corner Inlet/Nooramunga could be advantageous in this respect and an advantage is that the size of the activity could be geared to the market demand, as there is sufficient area available.  For instance, if 30 hectares were made available this would require a small percentage of the total area over 10 metres water depth, but would double the capacity of Victorian mussel aquaculture. 



Abalone



Land based culture of abalone has advantages in that it is intensive, there is considerable market demand and the product demands a high price.



The ratios associated with this form of aquaculture of abalone appear in Table 3.



Estimates of revenue can be made from these ratios and these are high, some $1 million per hectare under cultivation.



The areas which are suitable for this activity are limited in Corner Inlet/Nooramunga but because of the compact nature of the activity space restraints might not be onerous and would allow the activity to be geared to the availability of capital and markets.



The lack of technical information would pose an initial restraint and risk to those initiating culture of abalone.



Flat oysters, scallops, clams and fin fish



The culture of these species is not sufficiently known to allow production and revenue to be scoped with any degree of certainty.



However markets exist for each of these species and their inclusion as candidates for culture in Corner Inlet/Nooramunga is strongly recommended to provide diversified activities in the area involved.  When technical information and commercial trials reassure participants of the viability of culture of the species then the appropriate scale of production could be instituted.

Conclusions



The information on which the above assessments are made is not sufficiently accurate be used as a basis for an investment decisions. However it is helpful in identifying the potential of each species and hence the need to more definitively determine the benefits which could accrue and the areas required for the aquaculture of the species concerned.



The development of aquaculture in Corner Inlet/Nooramunga will be best achieved by commencing operations with species for which technologies exist, such as Pacific oysters and mussels.  



From this base further growth and diversification can take place as the technical feasibility of abalone, flat oyster, scallop and clam culture is determined through a collaboration between researchers and aquaculture practitioners.  This will ensure that directed research and practical semi commercial feasibility trials are used in combination to fast track the establishment of the culture of these species.  More definitive financial assessments would then be possible.



Depending on market demand the culture of Pacific oysters could form the basis of the development of aquaculture in Corner Inlet/Nooramunga because this species presents the best opportunity for the speedy implementation of a large scale activity to service existing markets and provide a significant short term cash flow to aquaculturists which could underpin future growth and diversification within Corner Inlet/Nooramunga.



�7.	Future actions for the establishment of aquaculture in Corner Inlet/Nooramunga





The findings of this consultancy have confirmed that the potential exists in Corner Inlet/Nooramunga for the establishment of aquaculture based on a range of species.  The technical, operational, financial and marketing information available to the consultancy was inadequate to allow specific investment decisions but the indications are that a scale of operations generating perhaps tens of millions of dollars would be feasible. 



The consultancy has also revealed that important government agency policies on aquaculture in Corner Inlet/Nooramunga are currently under review. These are reflected in the CNR management plan for Corner Inlet/Nooramunga and the LCC recommendations.  The consultancy is fully aware that these views have not been sanctioned by the relevant Ministers, but nevertheless they do reflect the current proposals by two agencies concerned with marine resource management.



The Government’s policies clearly acknowledge the importance of aquaculture and the need to encourage its development, but with caveats that ensure that this development is compatible with sound environmental management.  This approach is adopted by the draft documents available from CNR and the LCC, which provide a fairly detailed account of what would be required to safeguard the environment. Whereas the culture of indigenous species could probably be accommodated, strict adherence to the requirements in the current drafts could prevent the culture of Pacific oysters in the area.



The consultancy has also revealed that the culture of Pacific oysters could be initiated early and that production could be significant.  This species could thus form the core of the industry, justifying the provision of infrastructure, training and investment.  From this base diversification could take place into a number of other promising species that require more research and development and commercial trials.



A review available to the consultancy indicates that the ability of Pacific oysters to colonise marine waters is restricted to certain salinity conditions and that these potential areas would be small.  This suggests that the culture of this species could be condoned, depending on how the constraints in the draft management plans are interpreted.



The analysis in this consultancy of policy and technical constraints and the strengths and weaknesses, opportunities and threats provides a check list of the issues which have to be addressed to establish aquaculture in Corner Inlet/Nooramunga as well the issues which are particular to each species.  The issues are manyfold, some being difficult and others more straightforward.  It is important to address these issues in a structured manner, and schedule the solutions in such a way as to lead to the provision of orderly and progressive opportunities for aquaculture to develop in Corner Inlet/Nooramunga.  



An important first broad action to establish development of aquaculture would be to obtain joint acceptance by Government and industry that, on the basis of the findings of this consultancy, Corner Inlet/Nooramunga be recognised as a prime potential area for the establishment of aquaculture in Victoria.  



This understanding would justify the establishment of a joint exercise by government and industry to establish a strategic aquaculture development plan for the area.  



This plan can be formulated quickly, for much of the information required is provided by this consultancy.  



The plan requires that a joint government and industry position be negotiated on the major constraints on development, especially for Pacific oysters.  These constraints must be resolved in such a way as to give industry the confidence to commence the trials it requires for establishing commercial operations and to make investments with the clear understanding of the potential sites and general areas available to it to achieve the required financial returns.  The final selection of areas for operations, within the broad boundaries established by the plan, must lie with aquaculture practitioners, who have to transform trials into commercial operations.



The plan should also address the manner in which the additional technical information required will be acquired to allow trials to confidently proceed on a range of potential species.  The Government's, and indeed CNR’s commitment, to develop aquaculture should translate into the provision of government funding to support such research and development.  Other sources of funding could be the Commonwealth Fisheries Research and Development Corporation and industry contributions.  Victoria has the capacity to undertake such research, but collaboration with existing relevant programs in other states should be undertaken to avoid expensive duplication.  Victoria’s research should complement that of the other states.



The temptation to include excessive detail in the plan should be avoided as this would detract from the need to quickly resolve the strategic question of encouraging rather than hampering development.  Once agreement in principle has been achieved, the energy devoted to resolving the more detailed constraints which arise from lack of technology, meeting environmental standards, availability of stock, skills and finance can be justified.



There are a number of processes by which the strategic development plan may be achieved.  The major requirement of the plan is to achieve negotiated positions in relation to the important constraints.  This is probably best done by a small task force comprising industry, state and local government representatives.  The task force could be serviced by an independent executive.  Much of the material is available, from this consultancy, but some additional material, which is listed later, will be required for task force recommendations.



The Shire of Wellington should inform the Minister for Natural Resources that: 



·	On the basis of the consultancy it commissioned, it believes that Corner Inlet/Nooramunga has the potential to become an important centre for aquaculture in Victoria.

	

·	Current drafts of CNR management plans and LCC recommendations for the area, which have admittedly not yet been accepted by government, provide potential constraints which could mitigate against the orderly development of a substantial industry and seriously discourage operators from commencing the trials which are a prerequisite for the establishment of a commercial operation.

	

·	If aquaculture is to be progressed in the area it is important that the Government’s commitment to support aquaculture, which is included in the draft plans and recommendations of CNR and LCC, be confirmed by the creation of a task force to resolve the potential constraints on aquaculture in Corner Inlet/Nooramunga.

	

·	The task force should comprise representatives of the Industry, CNR, EPA, PMA and the Shire, be serviced by an executive and be provided with some funds to ensure its effectiveness.



·	The mandate of the task force should be to seek solutions that positively encourage aquaculture rather than constrain it and perpetuate uncertainties.

	

·	The outcome of the Task Force’s activities should be a strategic development plan for aquaculture in Corner Inlet/Nooramunga.  This would clarify the extent to which the culture of the species identified in the consultancy would be permitted, thus facilitating decisions by aquaculturists to remain in Victoria and develop their industry.

	

·	The plan should also identify the research and development work required for the orderly development of aquaculture through scheduled research and development in Victoria and collaboration with researchers in other States.

	

·	The plan should indicate broadly the areas within which trials will be permitted, for this activity is essential if current and future research and technology is going to be translated into commercial operations. 



Using the information in this consultancy, plus additional information which was beyond the scope of the consultancy, but which could be commissioned from Industry, the VFRI, other state research agencies and marketing and market research bodies, the task force could be expected to complete its work no more than six months following its appointment by the Minister.  A check list of additional requirements should include:



·	Confirmation of the ability of Pacific oysters to only colonise restricted areas and identify these.

	

·	Clearer identification of the area and location of potentially suitable sites using the Geographic Informations Systems data base presently available from VFRI.

	

·	Confirmation of the demand for cultured species and the likely growth of the market.

	

·	Potential locations and the modus operandi of establishing spat production facilities and or obtaining spat from existing facilities.

	

·	Costing and scheduling of the research requirements identified in this consultancy as being important for future development and recommendations for the funding of this activity

	

·	Ball park dimensioning of the revenue and investment requirements associated with developments.



·	The views and degree of support which can be expected from Tourism Victoria for the development of a centre for seafoods cultured in pristine waters to complement other fine food production in the area.



In addition to the broad actions identified in the above paragraphs of this section, a number of more specific issues which have to be addressed have been identified.



These are either general in nature or refer to certain species.  The sequence in which these actions are addressed will depend to a large extent on the outcome of the broad scale effort to obtain a decision in principle to establish Corner Inlet/Nooramunga as a centre for aquaculture and agreement on the species spectrum to be cultivated.  Another factor will be the business decisions of the participants, as to which species they wish to culture and their views as to the speed and diversity of with which development and investment can take place.



Under these circumstances the specific activities have been identified below and the approximate period required to address the particular issue has been assessed.  This should provide guidance on the time to resolve these issues and facilitate scheduling once there is clarification as to the sequence in which they should be addressed.

�

Task�Duration

��Apply for a fish culture permits under the Fisheries Act 1968 and a permit from PMA for the specific site(s) involved.

�6-12 months��Commission research to establish market potential for oysters, mussels, abalone, clams, scallops and finfish

�6-12 months��Commission research to select suitable sites at Corner Inlet/Nooramunga for the range of species of interest to investors.

�6-12 months��Undertake production trials of selected species

If hatchery required

If juveniles available

�

3-5 years

2 years��Prepare Òpotential impactÓ of introduction of aquaculture at Corner Inlet/Nooramunga document required by the Convention of Biological Diversity.

�6 months��Conduct fauna survey to meet the requirements of RAMSAR/JAMBA/CAMBA.

�1 year��Seek community comment on proposals and prepare Environmental Effects Statement, or an Environmental study, depending on the specific site(s) chosen for culture, for LCC.

�1-2 years��Prepare documentation for a program to meet requirements of the Shellfish Quality Assurance Program .

�3-6 months��Conduct site surveys to establish culturally sensitive areas in conjunction with local Koori Community

�3-6 months��PACIFIC OYSTERS

���Review the ecological effects of culturing Pacific oysters.

�3-4 months��Prepare submission to address the ÒPotentially threatening processÓ requirement of the FFG Act.

�3-4 months��Seek Government relaxation of the ban on the introduction of the oyster to allow for a trial in an agreed location.

�1 year��Conduct literature search to establish if a genetically neutered oyster is practical.

�3-4 months��MUSSELS

���Commission research to assess the potential for bitter taste algae to bloom in Corner Inlet/Nooramunga.

�Continuous monitoring as part of VSQAP��Research capability of long-line technology to withstand the extreme weather conditions in parts of Corner Inlet/Nooramunga.�1-2 years��ABALONE

���Obtain results concerning artificial diets and grow-out methods.

Public research

�

3 months��

Task�Duration

��Evaluate water quality at BarryÕs Beach area.

[Important to survey in periods of heavy rain] 

�Minimum 1 year��Obtain EPA permit if land based culture proposed.

�3-4 months��Assess Asian long-line culture methods, bottom cage culture, and bottom ranching.

�6 months��FLAT OYSTERS

���Research new methods of maintaining cultured oysters under high velocity water conditions

�1-2 years [If seed available]��Research possibilities of culturing fast growth of species in marine embayment to overcome losses due to bonamiasis.

�1-2 years [If seed available]��SCALLOPS

���Obtain result in 1998 of FRDC hatchery program long line technology

�3 years��CLAMS

���Arrange a pond grow-out trial with access to productive coastal water.

�2 years��Research to adapt oyster hatchery technology to clam production, establish commercial growing methods

�3-5 years��Trial growth of juvenile clams collected from the wild and establish realistic clam densities with realistic water flow rates

�1-2 years��
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