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[bookmark: _Toc515535661]Foreword
Australia’s unique marine environment is important for our way of life and prosperity. It supports numerous industries such as fishing, aquaculture and tourism, which are important to our national and regional economies. Our marine environment is also integral to our leisure and recreation, with most Australians living near the coast and enjoying a variety of activities such as fishing, boating, swimming and SCUBA diving. Ensuring a healthy and thriving marine environment allows current and future generations to continue to enjoy these diverse economic and recreational opportunities.
However, Australia’s vast marine environment and marine-dependent industries face an ongoing threat from unwanted marine pests. The risk of these pests being introduced, establishing and damaging our marine environments, has increased due to a rise in international and domestic maritime vessel traffic and a greater need for marine infrastructure.
Only strong and coordinated national marine biosecurity can minimise the economic, environmental and social threats of marine pests to our highly valued coasts. Recognising this, the Australian Government made a $5 million commitment to reviewing and strengthening national marine biosecurity arrangements, part of the Coalition’s 2013 Policy for a more competitive and sustainable fisheries sector. 
One recommendation of the review was development of a national strategic plan for marine pest biosecurity in Australia. It is with pleasure that we present MarinePestPlan 2018–2023, a five-year strategic plan providing direction for Australia’s commitment to towards effective management of marine pest biosecurity threats.
MarinePestPlan 2018–2023 details a series of activities to address national priorities for marine pest biosecurity, including improved marine pest prevention, strengthened surveillance, enhanced emergency response capability, support for research and development, and greater stakeholder engagement.
Enhancing stakeholder engagement and collaboration towards common goals is a crucial element of the plan. Government, industry, non-government organisations, researchers and the wider community all have much to contribute to, and gain from, the shared responsibility of marine biosecurity.
As a global leader in marine biosecurity, Australia is committed to ongoing innovation and investment into improving our marine pest biosecurity to ensure a competitive, productive and resilient agricultural sector, and sustainable use of our coastal resources.
Through implementation of this strategy to minimise the marine pest risks, we firmly believe we can continue to provide a profitable and productive marine environment for all Australians.
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The significant societal, economic and environmental value of Australia’s marine environment and marine-based industries means it is in the national interest to protect these assets from threats, such as the introduction, establishment and spread of marine pests. Once established, marine pests can rarely be eradicated, and their negative effects are often long lasting. Preventing the introduction and spread of marine pests is therefore vital to ensure that potentially significant consequences for Australia’s marine environment and industries are minimised.
A coordinated and strategic national approach to marine pest biosecurity is necessary to ensure our collective investments and effort are targeted at the needs of highest priority and the areas of greatest risk. This document, MarinePestPlan 2018–2023, is Australia’s national strategic plan for marine pest biosecurity. It outlines a coordinated approach to building Australia’s capacity to manage the threat of marine pests over the next five years.
MarinePestPlan 2018–2023 has been developed jointly by the Australian Government, state and territory governments, industry, research organisations and non-government organisations.
Marine pest biosecurity stakeholders have agreed to the national vision of maintaining Australia’s healthy and resilient marine environment that is protected from the threat of marine pests, and which supports our economy and social amenity.
MarinePestPlan 2018–2023 identifies five critical areas that need to be addressed in order to strengthen Australia’s systems for managing marine pest biosecurity and to take steps towards achieving this vision. The five objectives that form the basis of the five-year plan are:
Minimise the risk of marine pest introductions, establishment and spread
Strengthen the national marine pest surveillance system
Enhance Australia’s preparedness and response capability for marine pest introductions
Support marine pest biosecurity research and development
Engage stakeholders to better manage marine pest biosecurity.
Each objective will be met through a series of activities. Each activity and its expected outcomes will require the cooperation and collaboration of all stakeholders.
[bookmark: _Toc515535663]Summary of objectives and activities
[bookmark: _Toc515535664][bookmark: _Toc461619957][bookmark: _Toc430782149]Objective 1: Minimise the risk of marine pest introductions, establishment and spread
1.1 Implement nationally consistent domestic ballast water regulations under the Biosecurity Act 2015 (Cwlth).
1.2 Ensure the use of ballast water management systems in Australian waters meets accepted environmental standards.
1.3 Investigate regulatory options to manage biosecurity risks associated with biofouling on vessels.
1.4 Review the National Biofouling Management Guidelines for marine sectors and update as required.
1.5 Investigate the benefits of an intelligence-gathering framework to monitor marine pest risk pathways and expand the International Biosecurity Intelligence System as appropriate.
[bookmark: _Toc515535665]Objective 2: Strengthen the national marine pest surveillance system
2.1 Develop a national marine pest surveillance strategy.
2.2 Investigate Australia’s current passive surveillance capability for marine pests and recommend possible improvements.
2.3 Promote tailored education and awareness materials to engage marine pest observer groups in passive surveillance activities.
2.4 Develop validation guidelines for marine pest molecular detection methods.
2.5 Validate molecular detection methods (including sampling methodology) for selected high-priority marine pest species.
2.6 Audit, maintain and share a database of marine pest identification capability.
2.7 Review surveillance information management needs and ensure an appropriate information system is in place.
2.8 Perform an audit of marine pest surveillance activities and data sets relevant to Australia.
[bookmark: _Toc515535666]Objective 3: Enhance Australia’s preparedness and response capability for marine pest introductions
3.1 Plan and implement a national program of marine pest emergency response exercises.
3.2 Develop a benefit–cost analysis framework to guide response efforts in the event of a nationally significant marine pest incursion.
3.3 Identify marine pest emergency response training needs.
3.4 Review the national emergency marine pest plan (EMPPlan) framework.
3.5 Plan and implement procedures to develop and update the EMPPlan rapid response manuals and related guidance materials.
[bookmark: _Toc515535667]Objective 4: Support marine pest biosecurity research and development
4.1 Periodically review the national marine pest biosecurity research and development priorities.
4.2 Promote research coordination through the national marine pest research network.
4.3 Review the economic, environmental and social impacts of marine pests in Australia.
4.4 Conduct risk analyses of marine pest vectors and pathways, and make recommendations for improved management.
4.5 Assess the effectiveness of current management options for biofouling in niche areas.
[bookmark: _Toc515535668]Objective 5: Engage stakeholders to better manage marine pest biosecurity
5.1 Identify and build a profile of marine pest biosecurity stakeholders.
5.2 Develop a national stakeholder engagement strategy for MarinePestPlan 2018–2023 and the Marine Pest Sectoral Committee.
5.3 Design a targeted national campaign to improve awareness of marine pest biosecurity risks, management actions and shared responsibilities.
5.4 Review, update and maintain the marinepests.gov.au website.
5.5 Establish an independent national marine pest network.
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Australia is an island continent surrounded by over 60,000 kilometres of coastline. Our marine environment is the third-largest marine jurisdiction on Earth, and includes several world heritage-listed areas such as the Great Barrier Reef and Shark Bay. This unique marine environment supports a diverse array of marine species, many of which do not occur anywhere else in the world.
Marine and coastal ecosystems play a valuable part in Australia’s society and economy. Over 80 per cent of the population live within 50 kilometres of the coast. Australia’s marine tourism industry has an annual value of around $14 billion, while marine industries (for example, commercial fisheries and aquaculture, and oil and gas extraction) are expected to contribute $100 billion to the national economy each year by 2025. Australia relies heavily on shipping for imports and exports, with over 95 per cent of trade by volume carried by ships. The significant value of Australia’s marine environment and the associated industries means it is in the national interest to protect these assets from threats, such as the introduction and spread of marine pests.
Many marine pests have established in Australian marine environments and some, such as the northern Pacific seastar (Asterias amurensis), have had significant impacts. This species has extensively invaded Port Phillip Bay, Victoria, where its potential effects include loss of commercial and recreational fisheries harvest, reduced aquaculture productivity, competition with native species, predation on native species, and alteration of trophic interactions and food-webs (Department of Agriculture and Water Resources 2015a).
For the purposes of this document, marine pests are defined as non-native marine plants or animals that harm Australia’s marine environment, social amenity or industries that use the marine environment, or have the potential to do so if they were to be introduced, established (that is, forming self-sustaining populations) or spread in Australia’s marine environment. Marine pests pose a major threat to the Australian environment, economy and social amenity by disrupting ecological processes directly (for example, through predation or competing with native marine plants and animals) or indirectly (for example, through habitat alteration). They may also have an impact on marine aquaculture, shipping and coastal infrastructure. Some marine pests can affect recreational use of marine and coastal areas by depleting fishing grounds and infesting the shoreline, making it unattractive and inaccessible (Arthur, Summerson & Mazur 2015).
Once established, marine pests can rarely be eradicated, and their impacts are often long lasting. Preventing the introduction and spread of marine pests is therefore vital to ensure that the potentially significant consequences on Australia’s marine industries and environment are minimised. Marine pest biosecurity is important to ensure that risks from marine pests are managed in a cost-effective way, with a focus on activities that address the highest risks. Managing the biosecurity risks of introduced marine pests must be coordinated across jurisdictions, industries and communities to:
minimise the introduction, establishment and spread of marine pests into and within Australia
prepare for and respond to marine pest incursions, with a view to containment and eradication
manage and stop the spread of marine pests that have established (where eradication is not considered to be the appropriate response)
monitor, review and evaluate these activities to determine their effectiveness.
[bookmark: _Toc515535670]Why we need a plan
A large number of introduced marine species are known to occur in Australian waters, some of which are thought to cause significant impact, or have the potential to do so. The importance of a strong and coordinated Australian marine pest biosecurity system has been recognised for many years. Rapid shifts to the global marine environmental, industrial and political landscape are leading to significant increases in the likelihood of new marine pest incursions to Australia. International vessel arrivals have increased, vessels and cargoes are larger, and vessels are arriving from new shipping routes including South America and Africa (Bureau of Infrastructure, Transport and Regional Economics 2014). Domestic recreational and commercial vessel movements are dynamic and increasing in frequency and number. These changes in vessel movements, together with changes in the marine environment, are altering the potential for non-native marine species to be transported to Australia and establish populations and spread. Australia’s national approach to marine pest biosecurity must build on its solid foundation and evolve in response to these growing risks.
Industry and governments have identified the need to improve national marine pest biosecurity (Department of Agriculture and Water Resources 2015f). Australia also has international obligations to minimise the effects of marine pests on the environment. However, effective management of marine pests is complex. Australia’s coastline is extensive, with diverse climates and degrees of urbanisation; there are many potential sources of risk, and there are many users of the marine environment. Given the range of competing interests, social and economic benefits of the marine environment, and limited resources available, a coordinated, strategic approach to managing the threat of marine pests in Australia’s marine environment is necessary to ensure our collective investments are targeted at the highest priority needs, and greatest risks.
A series of high-profile marine pest detections in Australia in the 1980s and 1990s, including the northern Pacific seastar (Asterias amurensis), Japanese seaweed (Undaria pinnatifida) and the black-striped mussel (Mytilopsis sallei), culminated in the convening of a National Taskforce in 1999 that recommended immediate action and longer-term reform of the prevention and management framework of marine pest incursions. This resulted in the National System for the Prevention and Management of Introduced Marine Pest Incursions (the National System) being developed by the National Introduced Marine Pests Coordination Group (NIMPCG), established in 2000. NIMPCG comprised Australian, state and Northern Territory government representatives, marine industries, scientists and environmental organisations. The National System comprised a suite of detailed biosecurity reform measures intended for development and implementation by Australian governments, industry and research organisations.
In 2001, the Australian Government introduced mandatory ballast water management requirements, following the introduction of voluntary arrangements in 1991. In 2002, a High Level Officials Working Group (HLG) was established to advise the Australian Government on implementing the National System. The HLG’s recommendations formed the basis of the 2005 Intergovernmental Agreement on a National System for the Prevention and Management of Marine Pests Incursions (Marine IGA), signed by the Australian Government, the Northern Territory Government, and all state governments except New South Wales. Because not all parties signed the Marine IGA, it never came into effect; however, all signatories agreed to the development and implementation of the National System. Additionally, Victoria introduced ballast water management requirements for ships entering Victorian ports from other Australian ports in 2004. In 2004, the International Maritime Organization (IMO) adopted the International Convention for the Control and Management of Ships’ Ballast Water and Sediments (BWM Convention; International Maritime Organization 2004). Australia became a signatory to the BWM Convention in 2005, and it was ratified in 2016. The BWM Convention came into force on 8 September 2017.
In 2009, a marine pest identification guide and a series of National Biofouling Management Guidelines were launched, followed in 2010 by the Australian Marine Pest Monitoring Guidelines (Department of Agriculture, Fisheries and Forestry 2010a) and the Australian Marine Pest Monitoring Manual (Department of Agriculture, Fisheries and Forestry 2010b). In 2011, the Marine Pest Sectoral Committee (MPSC) replaced NIMPCG as the government body responsible for coordination of Australia’s marine pest risk management arrangements. MPSC is comprised of representatives from the Australian Government, each state government and the Northern Territory Government.
The 2015 Review of National Marine Pest Biosecurity (the Review) recommended that a marine pest strategy be developed that sets nationally agreed objectives and achievable outcomes, and clearly articulates the roles and responsibilities of all stakeholders (Department of Agriculture and Water Resources 2015f). The Review noted that a national marine pest biosecurity strategy (this document) should be an effective framework for implementing the Intergovernmental Agreement on Biosecurity (IGAB; Council of Australian Governments 2012a), and a basis on which to share implementation responsibilities. The IGAB came into effect in 2012 and sets the framework and principles for Australian governments to work towards a consistent and collaborative approach to biosecurity for all sectors. It also describes the key components of Australia’s broader (pest and disease) biosecurity system. In June 2016, the Quarantine Act 1908 (Cwlth) was succeeded by the Biosecurity Act, which now provides the regulatory framework relating to biosecurity matters in Australia, including managing risks of marine pest incursions.
Australia’s current state of marine pest biosecurity is underpinned by a foundation of work undertaken over many years to protect our highly valuable marine environment from the threat of marine pests. MarinePestPlan 2018–2023 aims to consolidate and build on this considerable body of work to enhance marine pest biosecurity in Australia. To achieve this aim, MarinePestPlan 2018–2023 outlines activities that address current national marine pest biosecurity priorities, in a manner consistent with international and domestic obligations.
[bookmark: _Toc515535671]National vision
In formulating MarinePestPlan 2018–2023, stakeholders have agreed to a vision of:
Maintaining Australia’s healthy and resilient marine environment that is protected from the threat of marine pests, and which supports our economy and social amenity.
While the vision sets the broad direction for the future of marine pest biosecurity in Australia, MarinePestPlan 2018–2023 describes the steps we will take to make this vision a reality, and the outcomes we are seeking to achieve over the next five years.
[bookmark: _Toc515535672]A coordinated approach
MarinePestPlan 2018–2023 is Australia’s national strategic plan for marine pest biosecurity. It outlines a coordinated approach to building Australia’s capabilities to manage the threat of marine pests over the next five years.
MarinePestPlan 2018–2023 represents agreed priorities and actions of governments, marine industries, and other stakeholders to achieve a common purpose: to manage the risks posed by marine pests and minimise their potential harm to marine industries, communities and the environment. This purpose will be achieved by strengthening Australia’s systems for managing marine pest biosecurity including prevention, surveillance, and emergency preparedness and response arrangements.
Fundamental enabling processes such as research and stakeholder engagement will also be enhanced. MarinePestPlan 2018–2023 is not intended to be a funding initiative or a prescriptive guide for how Australia manages every aspect of national marine pest biosecurity. Rather, it sets out agreed priorities for marine pest biosecurity that need to be addressed to deliver effective policies and programs, and long-term social, economic and environmental outcomes.
[bookmark: _Toc515535673]Guiding principles
MarinePestPlan 2018–2023 has been developed on the basis of several principles that are consistent with Australia’s integrated approach to biosecurity (see the IGAB). These guiding principles acknowledge that:
Marine pest biosecurity is a shared responsibility between the Australian Government, state and territory governments, industry, research organisations, non-government organisations, and other users of the marine environment. This means all parties commit to sharing responsibility for prevention, preparedness, and response and management relating to marine pests.
Marine pest biosecurity activities should be coordinated and collaborative to ensure resources are targeted towards agreed national priorities that will provide lasting benefits.
Management of marine pests should apply a risk-based approach with a focus on achievable outcomes, and a clear line of sight between ‘what we do’ (our activities) and ‘what we want to achieve’ as a result of what we do (that is, to minimise biosecurity risks).
Prevention and early intervention to avoid the establishment and spread of marine pests is generally more cost-effective than ongoing impact reduction for widespread, established populations.
Broad engagement with other users of the marine environment is necessary to ensure a cooperative approach to setting and achieving marine pest biosecurity objectives.
[bookmark: _Toc515535674]Scope
For the purposes of this document, marine pests are defined as non-native marine plants or animals that harm Australia’s marine environment, social amenity or industries that use the marine environment, or have the potential to do so if they were to be introduced, established (that is, forming self-sustaining populations) or spread in Australia’s marine environment. MarinePestPlan 2018–2023 applies to marine pest management activities within the Australian territorial sea (that is, all waters from the Territorial Sea Baseline to 12 nautical miles offshore) and internal waters (that is, waters inland of the Territorial Sea Baseline). It is designed to guide national prevention, detection, preparedness, and response measures; research and development; and engagement by governments, industry and other stakeholders. However, it does not alter existing arrangements among jurisdictions covered by other legislation and policies.
This strategic plan does not address the undesirable economic, environmental and social effects of:
species native to Australia, including those undergoing range expansions
vertebrate animals (such as mammals, birds, reptiles and freshwater fish), whose effects are addressed in the Australian Pest Animal Strategy 2017 to 2027 (Invasive Plants and Animals Committee 2016a)
diseases in the marine environment, whose effects are addressed by AQUAPLAN 2014–2019: Australia's National Strategic Plan for Aquatic Animal Health (Department of Agriculture 2014)
weeds (angiosperms) in the marine environment, whose effects are addressed by the Australian Weeds Strategy 2017 to 2027 (Invasive Plants and Animals Committee 2016b).
[bookmark: _Toc515535675]Implementation
MarinePestPlan 2018–2023 is a national initiative that will be jointly implemented by the Australian Government, state and territory governments, industries, and non-government organisations. Although MarinePestPlan 2018–2023 is national in scope, implementation of the various activities will need to take into account regional and sectoral differences and needs.
MarinePestPlan 2018–2023 is supported by an implementation plan that describes responsibilities and performance measures that will be used to monitor and evaluate its progress. The MPSC has led the development of MarinePestPlan 2018–2023 through extensive stakeholder consultation, and will coordinate its implementation in collaboration with marine industries and users of the marine environment.
[bookmark: _Toc515535676]Roles and responsibilities
Governments, industries (such as port authorities, shipping and maritime companies, and aquaculture operators), non-government organisations, and other users of the marine environment (such as recreational boaters) have a role to play in managing marine pest biosecurity. The roles and responsibilities of stakeholders vary depending on where, when and how they might interact with marine pests.
[bookmark: _Toc515535677]Australian Government
Provides a legislative framework, including biosecurity and environmental legislation, to minimise the risk of marine pest incursions in Australian territorial seas, both pre-border and at the border. This includes taking enforcement and regulatory actions when necessary, and in accordance with international agreements and trade obligations.
Provides oversight and coordination for emergency responses to marine pest incursions of national significance (specific ‘national significance’ criteria for cost-sharing arrangements are outlined in the National Environmental Biosecurity Response Agreement; Council of Australian Governments 2012b).
Provides leadership and advice on national and international marine pest biosecurity matters, including arrangements among state and territory jurisdictions.
Facilitates the coordination of policy across jurisdictions to minimise and manage marine pest risks associated with vectors and pathways (for example, discharge of ballast water that originates from Australian ports).
[bookmark: _Toc515535678]State and territory governments
Manage marine pest biosecurity issues within their borders, in conjunction with other stakeholders (for example, port authorities, marina and slipway operators, shipping companies, aquaculture operators, recreational boaters, and fishers). This may include enforcement actions and regulatory or policy interventions when necessary to support effective management of marine pests.
Collaborate with other state and territory governments to apply nationally consistent regulatory measures to manage unacceptable risks (for example, ballast water and biofouling).
Implement emergency responses to marine pest incursions within their borders.
Provide leadership, coordination and resources for research, advisory and education programs about marine pests.
[bookmark: _Toc461619961]Support the collection of appropriate high-priority marine pest data and information that can be collated nationally for use in management, surveillance, education or other purposes as required.
Identify and fill operational requirements of marine pest surveillance, response and management.
[bookmark: _Toc515535679]Industry
Manage marine pest risks as required by regulation (for example, ballast water treatment and exchange).
Implement management practices to minimise the likelihood of the introduction or spread of marine pests (for example, maintaining in-service antifouling coating [AFC]).
Incorporate marine surveillance into operations and report detections of marine pest incursions and provide assistance (where appropriate) in emergency responses.
Assist with marine pest surveillance, collection and collation of high-priority marine pest data, emergency responses to marine pest incursions, and information exchange.
[bookmark: _Toc515535680]Non-government organisations
Report suspicion of marine pest incursions.
Assist with marine pest surveillance, data collection and information exchange.
[bookmark: _Toc515535681]Other users of the marine environment
Implement management and behavioural practices to minimise the likelihood of introducing or spreading marine pests (for example, maintaining in-service AFC).
Report suspicion of marine pest incursions and provide assistance (when appropriate) in emergency responses.
[bookmark: _Toc515535682]Current threats, future challenges
Managing marine pest biosecurity risks is a challenging task, particularly in the face of increasing trade and environmental change.
[bookmark: _Toc515535683]Changes in sources and vectors of marine pests
The movement of vessels and marine infrastructure is recognised as the primary pathway for introduction of marine pests. Growth in economic activity and trade worldwide, increased movement of defence vessels and infrastructure into northern Australia and new port developments, or major redevelopments of existing ports may increase the likelihood of marine pest incursions. These developments and changes may result in significant environmental disturbance, creating habitats where invasive species, including marine pests, are able to thrive (Clark & Johnston 2009).
Vessels are also arriving on new shipping routes (for example, from South America and Africa) that present different biosecurity risks and opportunities for new pests to enter and establish in Australian waters (Bureau of Infrastructure, Transport and Regional Economics 2014; Simpson & Srinivasan 2014).
Within Australia, there are increased and changing domestic trading and vessel movements. The recent boom in Australia’s resources industries has also increased the movement of drilling rigs and support vessels for offshore oil and gas exploration, and exploitation. Rising personal wealth and community interest has led to increased private boat ownership. Increased recreational boating activity has the potential to increase translocation risk and secondary outbreaks of marine pests. Together, these changes have led to an increased likelihood of marine pest translocation within Australia, which could result in secondary outbreaks.
[bookmark: _Toc515535684]Changing climate
Climate change is resulting in modified conditions in the marine environment such as increased water temperature and higher acidity. These changes may favour the establishment and spread of new or known marine pests, either directly or through ecological disturbance.
[bookmark: _Toc515535685]Defining responsibilities
The marine environment is used and relied on by many different businesses (for example, shipping, tourism, and commercial fishing); is important for public recreation and leisure activities (for example, recreational fishing, SCUBA diving and water sport); and has inherent environmental value (for example, the Great Barrier Reef and Shark Bay).
There are multiple risk creators and no single beneficiary of marine pest management. This means that responsibility for managing marine pest biosecurity needs to be distributed across governments, industries and other stakeholders.
Ideally, investment in marine pest biosecurity should rely on benefit–cost analysis to ensure the best return on investment. However, the benefits arising from marine pest biosecurity measures are hard to determine, due to the difficulty in valuing environmental assets (including biodiversity) and social benefits, and the uncertainty in predicting longer-term environmental and social impacts. This makes it challenging to identify the beneficiaries of marine pest biosecurity, and those responsible for funding marine pest responses and management activities.
[bookmark: _Toc515535686]Cross-jurisdictional processes
Management of marine pests is governed by regulatory arrangements administered by the Australian, state and territory governments. To ensure effective and efficient marine biosecurity management, it is important that these arrangements are consistent—particularly for marine industries that operate across state borders.
[bookmark: _Toc515535687]Knowledge gaps
Marine environments contain an enormous diversity of organisms that could potentially become pests if introduced to new environments. For known marine pests, risks are evaluated based on their demonstrated impacts in different environments around the world. However, there is still considerable uncertainty about the short- and long-term consequences of a marine pest incursion, in part due to the difficulty in quantifying these consequences. These are particularly important issues for Australia, because our unique ecosystems have evolved in isolation, and we do not know how a new introduced marine species might behave or interact in Australia’s marine environments.
Technologies to support marine pest detection are rapidly evolving. Traditional methods such as taxonomic identification are being complemented with new, molecular-based approaches, which present opportunities for improved surveillance.
Despite the challenges, collaboration and advances in technology provide a new range of opportunities to seek out common and lasting solutions that will strengthen our systems for preventing marine pest incursions, and increase our preparedness and response capabilities when incursions do occur. Effective marine pest biosecurity—now and into the future—will require a coordinated, collaborative and dedicated effort that will be mobilised through this strategic plan.
[bookmark: _Toc515535688]Outcomes for 2022
Successful implementation of MarinePestPlan 2018–2023 will seek to deliver important outcomes for national marine pest biosecurity. By identifying the changes that we want to make, we will be able to monitor our progress and evaluate the effectiveness of the strategic plan.
Through MarinePestPlan 2018–2023:
Marine pest surveillance will be coordinated across jurisdictions and industry sectors. Surveillance will be cost-effective, focused and responsive to risks, resulting in improved availability and use of information for analysis and regulatory decision-making.
Risk pathways and vectors of marine pests will be managed effectively, so that valuable marine ecosystems and other marine resource assets are better protected from the effects of marine pests. Ballast water and biofouling management will be improved through Australian regulation and harmonised policy. New approaches and technologies will be available to manage risks associated with international and domestic vessel movements (for example, improved awareness campaigns and ballast water management systems).
Australia will be prepared for a marine pest incursion, and will have the necessary arrangements and resources to mount a rapid response. Appropriate information, tools and training will be available to ensure all marine stakeholders have the appropriate level of knowledge and skills required to respond to a marine pest emergency in a manner consistent with the respective responsibilities of those stakeholders.
Improvements in marine pest biosecurity will be well supported by people and processes that enable new knowledge to be applied in more efficient and effective ways. Coordinated, targeted research and meaningful engagement between stakeholders will inform developments across all areas of marine pest biosecurity.
MarinePestPlan 2018–2023 identifies five critical areas that need to be addressed in order to achieve these long-term outcomes. These five objectives form the basis of MarinePestPlan 2018–2023:
Minimise the risk of marine pest introductions, establishment and spread
Strengthen the national marine pest surveillance system
Enhance Australia’s preparedness and response capability for marine pest introductions
Support marine pest biosecurity research and development
Engage stakeholders to better manage marine pest biosecurity.
Each objective will be met through a series of activities, described in the following five chapters. At the end of each chapter, a table provides details about the activity, including the expected activity outcomes, the organisations responsible for leading each activity, and resource or financial implications.
Organisations who take a project lead role are expected to coordinate and act as champions for the assigned activity. This may include identifying funding needs and seeking out potential funding sources and collaborators to complete the activity. Other organisations may provide input, expertise or additional support. However, final delivery of each activity and its expected outcomes will require the cooperation and collaboration of all stakeholders.
[bookmark: _Toc463356499][bookmark: _Toc515535689]Objectives and activities
[bookmark: _Toc461619952][bookmark: _Toc461619965][bookmark: _Toc515535690]Objective 1: Minimise the risk of marine pest introductions, establishment and spread
Background
National biosecurity management activities are collective actions to minimise the risk of entry of marine pests into Australia, and their establishment and spread within Australia. Prevention activities lower the risk of introductions to and within Australia’s marine environment by minimising the likelihood of entry on a given vector. Prevention is considered the most cost-effective option in marine pest biosecurity management because options to manage established marine pests may not be feasible or may provide lower return on investment in the long term. Effective marine pest biosecurity requires a strong focus on prevention activities, through measures offshore, and at international borders and domestically.
Growth in economic activity and worldwide trade has increased shipping traffic. This means that an exotic marine species entering a major port system is more likely to be transported along multiple global shipping routes and to various destinations. International trading patterns are changing over time, which will alter vessel movements and create new pathways for the introduction of exotic species to Australia. The potential for translocation and secondary outbreaks of marine pests within Australia is further exacerbated by increased domestic vessel movements. The complexities of estimating the likelihood and consequence of an exotic marine species arriving and spreading in Australia make it difficult to determine risk for individual pest species. However, risks can be managed by focusing on the management of risk pathways. The major vector pathways for the introduction of marine pest species into Australia are ballast water carried in vessels and biofouling on vessels (or internal parts of the vessel that are exposed to sea water).
Ballast water is recognised as a major pathway for the global spread of marine pests. When ballast water from foreign waters is discharged into Australian seas, live marine organisms that have been carried in that water could disperse and establish populations. It is estimated that up to 30 per cent of all marine pest incursions in Australia have arrived via ballast water. Ballast water taken up and discharged within Australia’s territorial sea and domestic ports (that is, domestic ballast water) also poses a risk of spreading marine pests that have already established in parts of Australia. Australia‘s implementation of the BWM Convention will reduce the risk of marine pest introductions and spread via ballast water.
Biofouling is a significant pathway for the introduction and spread of marine pests, and like ballast water may also be involved in the spread of diseases of aquatic organisms. The Australian Government is currently developing a biofouling management approach for vessels arriving into Australia, which aligns with the IMO Guidelines for the Control and Management of Ships’ Biofouling to Minimize the Transfer of Invasive Aquatic Species (Biofouling Guidelines; International Maritime Organization 2011). However, biofouling on vessels that operate within Australian seas (that is, domestic biofouling) is not managed in a consistent manner by Australian governments. Management is carried out on a voluntary basis using sector-based National Biofouling Management Guidelines (the Guidelines; National System for the Prevention and Management of Marine Pest Incursions 2009a–f), or state or territory-specific tools such as noxious or marine pest species regulations or Western Australia’s Vessel Check (Western Australia Department of Fisheries 2018).
Through nationally coordinated management of major vector pathways, we can reduce the frequency of marine pest arrivals and limit the potential spread of marine pests within Australia. MarinePestPlan 2018–2023 will improve the management of these risk pathways and reduce the likelihood of marine pest introduction and establishment in Australia and spread within Australia. Table 1 provides a summary of these activities and the expected outcomes, and indicates who will lead the activity and any resource implications.
Activity 1.1 Implement nationally consistent domestic ballast water regulations under the Biosecurity Act
The Australian Government regulates the management of ballast water and sediments through the Biosecurity Act. The Biosecurity Act includes ballast water requirements for vessels that operate within Australian seas (domestic ballast water) to reduce the risk of spreading marine pests that have already established in Australia. However, these requirements are not yet mandatory and ballast water is currently managed at the state and territory level, through mechanisms such as Victoria’s ballast water regulations.
The Biosecurity Act provides a framework for the Australian Government Department of Agriculture and Water Resources to ensure that consistent domestic ballast water regulations are in place to reduce the risk of transferring marine pests between Australian ports. Domestic ballast water regulations will need to be consistent with the BWM Convention. Activity 1.1 will harmonise Australia’s domestic controls for ballast water with international approaches of the BWM Convention.
Activity 1.2 Ensure the use of ballast water management systems in Australian waters meets accepted environmental standards
The Ballast Water Management Convention includes a ballast water discharge standard intended to improve current biosecurity risk management standards for ballast water. To meet the discharge standard, the majority of vessels will be required to fit an approved ballast water management system (BWMS). To be approved for use, a BWMS must demonstrate effective water treatment and be approved by member states of the IMO. As part of the approval process, BWMSs that use or produce active substances (that is, chemicals) must demonstrate that their use does not pose unreasonable risks to the environment, human health, property or resources.
As an IMO member state, Australia has an important role to play in contributing to the assessment and approval of proposed BWMSs, advising on Australian environmental standards (including existing legislative requirements) and the possible effects of BWMS use in our marine environment. Activity 1.2 will assess whether the use of proposed BWMSs pose a pollution risk to Australia’s marine environment, populations health, property or resources. Where an unacceptable risk is identified, advice will be developed on how best to prevent, mitigate and monitor for potential impacts to the marine environment and recommendations will be made to the IMO Marine Environment Protection Committee. Activity 1.2 will be achieved through Australia’s engagement in the BWMS approval process through the IMO, and ultimately help to improve international approval processes for BWMSs.
Activity 1.3 Investigate regulatory options to manage biosecurity risks associated with biofouling on vessels
Biofouling is a high-risk pathway for the introduction and spread of marine pests. Biofouling can also clog vessel cooling water intakes and reduce performance by increasing drag, leading to increased fuel consumption and harmful atmospheric emissions. Although some jurisdictions have established biofouling management frameworks, Australia does not have uniform regulatory requirements between the Australian Government and jurisdictions to manage vessel biofouling. Vessel operators are encouraged to maintain their vessels in line with the Guidelines, which align with the IMO’s Biofouling Guidelines. However, the significant risk that biofouling presents warrants stronger management measures such as uniform regulatory arrangements.
In the Biosecurity Act, regulatory provisions to address vessels’ biofouling are captured under the general description of a biosecurity risk. The Australian Government has previously investigated practical ways of introducing regulation to manage the biosecurity risks posed by biofouling on international vessels. A consultation Regulation Impact Statement (RIS) was developed in 2011 to analyse regulatory options for managing biofouling. The Review gave consideration to the 2011 consultation RIS, and recommended a significant change in policy direction to focus on prevention and allow for international consistency.
Activity 1.3 will progress the development of a new RIS for managing biofouling internationally and domestically, including a compilation of cost information and baseline data to support future regulation reviews and stakeholder consultation. The RIS will facilitate development of cost-effective, risk-based biofouling requirements that are consistent with the global approach to biofouling management and are harmonised between the Australian Government and jurisdictions.
Activity 1.4 Review the National Biofouling Management Guidelines for marine sectors and update as required
All vessel owners and operators are encouraged to manage the level of biofouling on their vessels according to the recommendations outlined in the Guidelines. The Guidelines are available for the following marine sectors; recreational vessels, non-trading vessels, commercial vessels, petroleum production and exploration industry, the aquaculture industry, and marinas and slipways. The Australian Government has commenced work to improve understanding of awareness, adoption and effectiveness of the Guidelines by the domestic and international vessels sectors and the guidelines for nodes, boat harbours, marinas and boat maintenance facilities are being reviewed by MPSC. However, the entire suite of guidelines has not been reviewed since they were first introduced.
Activity 1.4 will investigate the awareness, adoption and effectiveness of the Guidelines within the different sectors to determine if they meet the needs of stakeholders (including government regulators). This activity will also consider whether the Guidelines need to be better communicated, and explore whether they serve their purpose in addressing the biosecurity risks associated with biofouling. The content and scope of the Guidelines will be considered for revision and updated as required.
Activity 1.5 Investigate the benefits of an intelligence-gathering framework to monitor marine pest risk pathways and expand the International Biosecurity Intelligence System as appropriate
Biosecurity intelligence gathering can inform future planning and decision-making in response to potential biosecurity threats. Intelligence-gathering tools include software designed to scan the internet for signals of emerging issues and support the timely and efficient dissemination of new information. These tools are already being used to assist governments and biosecurity managers to minimise the threat of future aquatic, terrestrial animal and plant disease incursions, and to guide preparedness activities.
The International Biosecurity Intelligence System (IBIS) is a web search tool and media aggregator that provides intelligence on emerging pests, diseases and pathogens that affect terrestrial plants and animals, as well as diseases and pathogens that affect aquatic animals. Activity 1.5 will assess the potential benefits and application of IBIS for marine pests. If appropriate, IBIS will be expanded to establish an intelligence-gathering framework to monitor real and potential marine pest risks—both international and domestic. As a result, marine pest managers will have access to another valuable tool to help guide actions to prepare for and prevent the introduction and spread of marine pests.
[bookmark: Table1][bookmark: _Toc515615590][bookmark: _Toc461619953][bookmark: _Toc461619966]Table 1 Summary of activities to achieve Objective 1
	Activity
	Expected outcomes
	Project lead
	Resource implications

	1.1 Implement nationally consistent domestic ballast water regulations under the Biosecurity Act 2015 (Cwlth)
	A practical, risk-based and nationally consistent approach to domestic ballast water management.
Reduced regulatory impacts (costs, time delays, uncertainties and misunderstandings) on industry.
	Australian Government, all state and territory governments
	In-kind resources and Marine Pest Review Implementation

	1.2 Ensure the use of ballast water management systems in Australian waters meets accepted environmental standards
	Current IMO approval processes for BWMS using or producing active substances are assessed.
Risks posed by the use of BWMS using or producing active substances in Australian waters are identified and options to monitor or manage any risks identified.
	MPSC; Australian Maritime Safety Authority to contribute; Department of Agriculture and Water Resources to coordinate
	In-kind resources and Marine Pest Review Implementation

	1.3 Investigate regulatory options to manage biosecurity risks associated with biofouling on vessels
	A consistent national approach to management of biofouling that reduces the risk of marine pest introduction.
Australia meets its international obligations.
	Department of Agriculture and Water Resources
	Funded by Department of Agriculture and Water Resources for international vessels. Funding is required for domestic vessels

	1.4 Review the National Biofouling Management Guidelines for marine sectors and update as required
	Industry adoption of agreed measures to reduce the risk of marine pest spread through biofouling.
	MPSC
	In-kind resources

	1.5 Investigate the benefits of an intelligence-gathering framework to monitor marine pest risk pathways and expand IBIS as appropriate
	Improved ability to foresee possible marine pest biosecurity threats.
	Department of Agriculture and Water Resources to coordinate
	In-kind resources


[bookmark: _Toc461619951][bookmark: _Toc461619964]IMO: International Maritime Organization. BWMS: ballast water management system. MSPC: Marine Pest Sectoral Committee. IBIS: International Biosecurity Intelligence System.
[bookmark: _Toc515535691]Objective 2: Strengthen the national marine pest surveillance system
Background
Effective surveillance and diagnostic services are essential to the successful operation of Australia’s biosecurity system (as described in the IGAB). Marine pest surveillance involves the collection of information on the presence, absence or abundance of marine pests and can involve activities designed to:
detect marine pest incursions as soon as possible in order to improve opportunities for eradication or containment
support regulatory arrangements designed to reduce the spread of marine pests
detect changes to the marine environment, including the presence and distribution of pests for ongoing management purposes
determine how well prevention or containment measures are working to reduce the risk of marine pest incursions or spread
support research into potential marine pest incursions, potential vectors, and Australian marine conditions.
Marine pest surveillance involves a range of activities such as sample processing, data management, data sharing, data analysis and communication. Surveillance activities can be regarded as active or passive.
Active surveillance is when data is collected specifically for a surveillance purpose, usually to answer a certain question (for example, are particular marine pests present in this port?).
Passive surveillance is observer-initiated (for example, when a recreational diver sees an unusual animal—a potential marine pest—while out diving, and reports it to the marine authority) or the result of sample collection for another purpose (for example, marine ecology research).
There are strong drivers for Australia to develop a stronger national marine pest surveillance system to meet changing risk profiles for marine pests and support new management arrangements. For example, the Commonwealth Biosecurity Act came into force on 16 June 2016 and sets new arrangements for managing marine pests, including the use of BWMSs for ships. The BWM Convention came into force on 8 September 2017 and will require the use of BWMSs on international vessels (International Maritime Organization 2004). Australia’s marine pest surveillance system must evolve so that it can provide the information required to support management of marine pests, including regulatory decision-making.
While surveillance is a fundamental component of Australia’s marine pest biosecurity, it can be costly and resource intensive. To ensure resources are used efficiently, national marine pest surveillance must be built on a clear understanding of the desired biosecurity outcomes, the surveillance information required to achieve those outcomes, and the most cost-effective and practical approach to obtaining and using surveillance information.
The following activities undertaken as part of MarinePestPlan 2018–2023 will strengthen Australia’s marine pest surveillance system. Table 2 provides a summary of these activities and the expected outcomes, and indicates who will lead the activity and any resource implications.
[bookmark: Activity2point1]Activity 2.1 Develop a national marine pest surveillance strategy
Australia’s current marine pest surveillance and diagnostic activities are fragmented, with governments and marine industries allocating different levels of resourcing to different activities, based on different risks and requirements. The existing Australian Marine Pest Monitoring Guidelines and Australian Marine Pest Monitoring Manual are generally considered unsuitable to be sustainably implemented. A national marine pest surveillance strategy will be developed through Activity 2.1 to address these issues. It will outline an agreed national approach to marine pest surveillance, define the objectives, scope and need for active and passive surveillance, describe the different components and types of surveillance required to meet those objectives (including the use of active and passive surveillance), and outline stakeholder responsibilities (including identification of lead agencies responsible for undertaking surveillance). As a result of this activity, Australia will have a more coordinated, risk-based approach to the collection and reporting of surveillance data that ensures more appropriate and efficient use of limited resources. Stakeholders will have a clearer understanding of the operational capacity and capability requirements needed to fulfil their responsibilities as part of a national surveillance strategy.
[bookmark: Activity2point2]Activity 2.2 Investigate Australia’s current passive surveillance capability for marine pests and recommend possible improvements
Early detection of marine pest incursions or range extensions is essential to support effective response actions, such as eradication or containment. Eradication is often a desirable response objective because, despite high short-term costs, higher long-term impacts and management costs can be avoided. However, eradication of marine pests in open marine environments may only be feasible if the incursion is detected at an early stage of establishment and the population has not spread widely. The opportunity for decisive response actions diminishes the longer an incursion goes undetected. Active surveillance is generally not feasible for early detection, because cost limits the number of locations that can be surveyed and the frequency of sampling.
Passive surveillance can provide a cost-effective approach for early detection of some marine pests, and can produce a wide range of data, including evidence of pest status at particular locations. The sensitivity of the passive surveillance system depends on observers (for example, recreational divers, marina and slipway operators, Indigenous rangers, and citizen scientists) having the knowledge and skills to recognise a marine pest, and the motivation to report suspected incursions to authorities so that they can be investigated.
Activity 2.2 will strengthen Australia’s passive surveillance system for marine pests by identifying existing and potential observer groups, motivations for participation, determining their skill and information needs, assessing reporting pathways, and recommending actions to improve the coverage, sensitivity and responsiveness of the system. The recommendations generated by this activity will help inform development of a national marine pest surveillance strategy (Activity 2.1) and inform the development and distribution of education and awareness materials (Activity 2.3). Activity 2.2 will also provide information on the identification capability of stakeholders involved in observing suspect marine pests through the passive surveillance pathway (Activity 2.6).
[bookmark: Activity2point3]Activity 2.3 Promote tailored education and awareness materials to engage marine pest observer groups in passive surveillance activities
Australia’s marine pest passive surveillance system relies on observers having sufficient knowledge to recognise potential marine pests, motivation to report and knowledge on how to report suspected incursions. This activity will identify existing awareness materials that can be shared or improved to better support the expansion of the existing passive surveillance system. Where necessary, tailored materials will be developed to meet the needs of identified observer groups (following Activity 2.2) and targeted at high-priority pests relevant nationally, and to state and territory jurisdictions. Promotion of nationally consistent education and awareness materials and key messages is integral to maximising the effectiveness of engagement and uptake of desired passive surveillance behaviours throughout Australia. The effectiveness of the materials will be measured by assessing the knowledge and skills of observer groups before and after commencement of this activity.
[bookmark: Activity2point4]Activity 2.4 Develop validation guidelines for marine pest molecular detection methods
Traditional survey methods for marine pests involving diver observation, physical sampling, sorting and taxonomic identification (based on morphological traits) are expensive, and may be impractical in some locations or for particular purposes. Taxonomic identification of larval life history stages is also not possible for many marine pests that may be present in the water column.
Molecular detection methods are being developed to provide rapid, sensitive, specific and cost-effective detection of marine pests. It is anticipated that these methods will become increasingly important for initial steps in marine pest surveillance. There is a range of molecular detection methods available at different levels of development, from well established to early stages, and the reliability of assays for specific purposes is not well understood. The guidelines developed in this activity will enable the performance of different, fit-for-purpose detection methods to be evaluated in a consistent manner, regardless of the technical approaches used.
Activity 2.5 Validate molecular detection methods (including sampling methodology) for selected high-priority marine pest species
Validated molecular detection methods for priority marine pests will support new national surveillance arrangements to be developed through Activity 2.1. Activity 2.5 will support validation of marine pest molecular detection methods by Australian laboratories, in accordance with the validation guidelines to be developed through Activity 2.4.
[bookmark: Activity2point6]Activity 2.6 Audit, maintain and share a database of marine pest identification capability
Timely identification of marine pests is critical for surveillance and responding to incursions. Although new molecular approaches to marine pest detection and identification are being developed, traditional approaches to identification of specimens based on their morphological characteristics will continue to be important. Traditional taxonomic expertise will also be essential to designate type specimens and positive control material for molecular detection methods. This activity will complete an audit of current marine pest identification capabilities for pests included in the Australian Priority Marine Pest List, which is currently under development. Through Activity 2.6, the capabilities of Australia’s network of marine pest experts, laboratories and taxonomists to identify priority pests will be updated.
Activity 2.7 Review surveillance information management needs and ensure an appropriate information system is in place
Marine pest management decisions and actions, such as preparedness, prevention and response triggers, should be underpinned by data and information gathered from surveillance. Surveillance data is also essential for informing marine pest status within ports, marinas or designated areas, particularly where regulation is dependent on such evidence. Importantly, information on marine pests of concern needs to be current and complete for it to be useful.
The Australian Government, through the Department of Agriculture and Water Resources, provides a central point for information about national marine pest surveillance, and coordinates and reports on surveillance outcomes. It administers the centralised database and public interface—the National Introduced Marine Pest Information System (NIMPIS; Marine Pest Sectoral Committee 2018). However, NIMPIS currently lacks the capability and functionality to source and compile different surveillance information in a consistent and timely manner. Activity 2.7 will review users’ surveillance information needs in the context of the objectives defined in the national marine pest surveillance strategy (to be developed under Activity 2.1). Once information needs are determined, a suitable information system will be established, which may include either the redevelopment of NIMPIS to meet user requirements, or the design and development of a new, fit-for-purpose information system.
Activity 2.8 Perform an audit of marine pest surveillance activities and data sets relevant to Australia
There are numerous sources of marine pest surveillance data that are generated by industries and governments. These data sets represent significant investments in monitoring Australia’s marine environments; however, many are inaccessible, under-utilised or unknown. The extent of these data sources, the willingness of data owners to make them available, and their utility as evidence for the presence or absence of marine pests has not been explored. Through Activity 2.8, an audit of marine pest surveillance activities and data sets across Australia will be undertaken, and the utility of this information to contribute to the national surveillance objectives identified in Activity 2.1 will be evaluated.
[bookmark: Table2][bookmark: _Toc515615591]Table 2 Summary of activities to achieve Objective 2
	Activity
	Expected outcomes
	Project lead
	Resource implications

	2.1 Develop a national marine pest surveillance strategy
	Stakeholders agree and commit to a national approach to surveillance.
Objectives to guide national marine pest surveillance activities and investment are identified.
	MPSC; key stakeholders to contribute
	In-kind resources

	2.2 Investigate Australia’s current passive surveillance capability for marine pests and recommend possible improvements
	Identification of marine pest observer groups, their knowledge, reporting behaviours and possible education needs and resources.
Improvements to the existing passive surveillance system and opportunities for expansion are identified.
	MPSC
	Agricultural Competitiveness White Paper

	2.3 Promote tailored education and awareness materials to engage marine pest observer groups in passive surveillance activities
	Observer groups have access to fit-for-purpose training materials that support marine pest passive surveillance.
Improved stakeholder knowledge of marine pests and reporting pathways.
	MPSC
	In-kind resources and funding to develop training materials will need to be required

	2.4 Develop validation guidelines for marine pest molecular detection methods
	Agreed national guidelines for validation of marine pest molecular detection methods.
	Department of Agriculture and Water Resources
	Department of Agriculture and Water Resources

	2.5 Validate molecular detection methods (including sampling methodology) for selected high-priority marine pest species 
	Molecular detection methods are validated and their performance characteristics are known.
Increased confidence in the ability of new methods to accurately detect certain marine pests.
	Department of Agriculture and Water Resources to coordinate; researchers to conduct studies
	Marine Pest Review Implementation and Agricultural Competitiveness White Paper

	2.6 Audit, maintain and share a database of marine pest identification capability
	Available marine pest expertise including taxonomists and resources identified.
More efficient response to possible marine pest incursions.
	MPSC
	In-kind resources to collect and collate information

	2.7 Review surveillance information management needs and ensure an appropriate information system is in place
	Marine pest surveillance information needs are defined and support the national marine pest surveillance strategy.
Specifications for a redeveloped or new marine pest information system are defined.
	MPSC
	Agricultural Competitiveness White Paper; ongoing resources will be required to maintain system over time

	2.8 Perform an audit of marine pest surveillance activities and data sets relevant to Australia
	Increased knowledge of available marine pest data sets.
Improved accessibility and sharing of marine pest surveillance data to inform decision-making.
	Australian Marine Pest Research Network
	In-kind contributions from jurisdictions and Network members


MSPC: Marine Pest Sectoral Committee.
[bookmark: _Toc515535692]Objective 3: Enhance Australia’s preparedness and response capability for marine pest introductions
Background
Australia’s approach to national biosecurity emphasises preventative measures as the most cost-effective way to reduce the impacts of marine pests. In open marine environments, eradication of pests once they have established may not be feasible or cost-effective, leaving prevention as the preferred option. However, preventative measures can only reduce the risk of an incursion—they cannot stop all marine pests arriving or spreading in Australia. This means that we must be prepared to respond to marine pest incursions when they do occur.
Emergency responses include planning and operational activities from the time a potential pest is detected until it has been eradicated—or until a decision is made to cease eradication efforts and move to containment or ongoing management. A successful emergency response to marine pests is dependent on early detection, rapid response, and effective implementation of operational actions. Pre-existing arrangements ensure that when an incursion occurs, responsibilities are understood and actioned, and all the necessary resources and services can be quickly assembled and deployed.
Emergency response arrangements for marine pests are governed by the National Environmental Biosecurity Response Agreement (NEBRA) which defines decision-making roles in the event of a marine pest incursion. These include the National Biosecurity Management Group (NBMG) and the Consultative Committee on Introduced Marine Pest Emergencies (CCIMPE). A key NBMG role is to decide whether an outbreak requires a national biosecurity incident response based on the national significance, assessment of risk, technical feasibility of eradication and benefit–cost of eradicating an exotic pest in accordance with a national response plan and agreed cost-shared budget established under the NEBRA. CCIMPE is responsible for providing technical advice to the NBMG and has a role in coordinating the national response, while the affected state/territory is responsible for implementing response actions.
National emergency response arrangements aim to ensure agencies are prepared to respond to marine pest incursions. Ongoing effort is required to maintain the arrangements and ensure they remain fit-for-purpose, despite possible changes in risk profiles, government resources, regulatory and industry changes, and staff turnover. MarinePestPlan 2018–2023 will help build Australia’s response capability by improving components of decision-making, contingency planning, and education and training. Table 3 provides a summary of these activities and the expected outcomes, and indicates who will lead the activity and any resource implications.
[bookmark: Activity3point1]Activity 3.1 Plan and implement a national program of marine pest emergency response exercises
Effective emergency response to a suspected marine pest incursion requires appropriate systems for planning, decision-making, communication, resourcing and operational activities. It is also important that government and industry personnel understand the response systems that are in place, and that they have the appropriate skills and experience to contribute to a marine pest emergency response. It is vital that all stakeholders are fully prepared for and understand their roles and responsibilities in a marine pest emergency response situation (including reporting procedures and lead agencies). Stakeholders also need to identify options for collaborative response management, and build partnerships with others during ‘peace time’ (that is, before an incursion) to facilitate better cooperation during a response. In recent years, there have been limited opportunities to assess response systems and skills under realistic scenarios because few emergency responses have been instigated.
Through Activity 3.1, a program of national marine pest emergency response exercises (desktop or simulations) will be planned and implemented to test and build preparedness for a marine pest incursion. The program will include exercises to evaluate national and state response coordination; to examine the application of the NEBRA and operational response capability. Potential procedural, knowledge and capability gaps will be identified, and measures to enhance existing preparedness and response arrangements will be proposed to stakeholders. This activity will contribute to the identification of training needs for emergency response personnel (Activity 3.3) and the review of response plans to support a marine pest response (Activity 3.5). In addition, this activity will develop stakeholder understanding of the information, skills and logistics required during a marine pest response.
Activity 3.2 Develop a benefit–cost analysis framework to guide response efforts in the event of a nationally significant marine pest incursion
In the event of a marine pest incursion, under the NEBRA arrangements, CCIMPE must make a set of recommendations to the NBMG on the national significance, technical feasibility of eradication, and benefits and costs of such a response. This important step requires personnel experienced in developing benefit–cost analyses (BCA) and the application of appropriate methodology and tools. Activity 3.2 will develop a BCA methodology that will guide the evaluation of management options in the context of an emergency response to a nationally significant marine pest incursion.
[bookmark: Activity3point3]Activity 3.3 Identify marine pest emergency response training needs
The ability to detect and respond to marine pest incursions relies on an available, technically trained human resource base (for example, commercial divers, taxonomists, vessel operators and data managers). Different aspects of marine pest emergency response require different skills including species recognition, formal identification (for example, taxonomy), design and implementation of standardised sampling and testing procedures, the use of specialised equipment, and in/on-water capability. While some training needs will become apparent through evaluations of simulation exercises (Activity 3.1), Activity 3.3 will analyse gaps in the national skill and knowledge base to identify marine pest emergency response training needs.
[bookmark: Activity3point4]Activity 3.4 Review the national Emergency Marine Pest Plan framework
Effective responses to marine pest incursions requires planning at national, state and territory, and local levels, as well as the involvement of stakeholders including marine authorities, shipping and maritime industries, and emergency management organisations. The Emergency Marine Pest Plan (EMPPlan) is Australia’s contingency planning framework for marine pest emergencies. EMPPlan is a series of manuals that describes Australia’s preferred policy approaches and relevant technical information to support emergency responses. It currently includes five rapid response manuals (RRMs; Department of Agriculture and Water Resources 2015a–e). MPSC agreed to use the Biosecurity Incident Management System for marine pest incident management (Biosecurity Emergency Preparedness Working Group 2012).
The EMPPlan is adapted from the Australian emergency response plans for terrestrial and aquatic animal diseases—the Australian Veterinary Emergency Plan (AUSVETPLAN) and the Australian Aquatic Veterinary Emergency Plan (AQUAVETPLAN). It provides governments and industry personnel with guidance on how best to respond to any marine pest emergency, based on consolidated scientific and technical information, and sound approaches to emergency management. However, the EMPPlan is under-developed compared to the AUSVETPLAN and AQUAVETPLAN, and its effectiveness relatively untested during emergency responses to marine pests in Australia. Activity 3.4 will review the effectiveness and suitability of the EMPPlan framework, and identify gaps or possible improvements to enhance Australia’s emergency marine pest preparedness and response capability.
[bookmark: Activity3point5]Activity 3.5 Plan and implement procedures to develop and update the EMPPlan rapid response manuals and related guidance materials
To be effective, EMPPlan manuals must provide emergency response personnel with sound and contemporary guidance to support emergency response activities. The RRMs and related guidance materials play a critical role in guiding emergency responses and it is important that they are periodically reviewed and updated to ensure their continuing relevance. Activity 3.5 will put in place procedures to develop and update the EMPPlan manuals to ensure they remain accurate, relevant and facilitate an effective marine pest emergency response. This will include processes to develop, revise, and endorse new and existing manuals and supporting documents—with a particular focus on developing resources to address the gaps of highest priority identified through Activity 3.4. Activity 3.1 and Activity 3.3 will also inform reviews of relevant EMPPlan manuals.
[bookmark: Table3][bookmark: _Toc515615592]Table 3 Summary of activities to achieve Objective 3
	[bookmark: _Toc461619954][bookmark: _Toc461619967]Activity
	Expected outcomes
	Project lead
	Resource implications

	3.1 Plan and implement a national program of marine pest emergency response exercises
	A coordinated program of marine pest response exercises will test and identify improvements to national arrangements.
	MPSC; Department of Agriculture and Water Resources to coordinate national exercises; jurisdictions to coordinate at state/territory and local level
	Marine Pest Review Implementation

	3.2 Develop a benefit–cost analysis framework to guide response efforts in the event of a nationally significant marine pest incursion 
	An agreed approach to benefit–cost analysis is developed that facilitates rapid decision-making.
Improved consideration of social and environmental values.
	Department of Agriculture and Water Resources
	Centre of Excellence for Biosecurity Risk Analysis

	3.3 Identify marine pest emergency response training needs
	Emergency response skills and capability gaps are determined and training needs to address these gaps are identified.
	MPSC; partners
	In-kind resources

	3.4 Review the national EMPPlan framework
	The future structure of the EMPPlan framework is agreed.
	MPSC
	In-kind resources

	3.5 Plan and implement procedures to develop and update the EMPPlan rapid response manuals and related guidance materials
	Appropriate, agreed technical strategies are in place, to be activated in a marine pest incursion.
Readily available information to support an emergency marine pest response.
EMPPlan is enhanced through the development of new guidance materials.
	MPSC
	In-kind resources; some funding for development or revision of manuals may be required


MSPC: Marine Pest Sectoral Committee. EMPPlan: Emergency Marine Pest Plan.
[bookmark: _Toc515535693]Objective 4: Support marine pest biosecurity research and development
Background
Australia’s marine pest biosecurity system relies on solid scientific knowledge that is supported by ongoing research, to remain effective and to ensure marine pest risks are thoroughly understood. Research informs our risk analysis and enhances our decision-making capability, enabling us to identify, prepare for and manage biosecurity threats. Innovative management approaches and new technologies can improve our ability to manage current, emerging and future marine pest biosecurity risks. However, the 2012 National Biosecurity Research and Development Capability Audit found significant gaps in marine biosecurity research and development (R&D) capability across organisations at the national and state levels (Intergovernmental Agreement on Biosecurity—Research, Development and Extension Working Group 2012). Taking a coordinated and collaborative approach to marine pest biosecurity research will help to ensure critical knowledge gaps are filled, and facilitate continuous improvement of marine pest management.
Marine pest biosecurity is one of many biosecurity R&D priorities competing for limited resources and funding in Australia. Agencies such as governments and industry sectors must direct their limited R&D funds towards activities that best serve their needs. In order fill these gaps, the use of available resources must be optimised by ensuring investments are targeted towards the most important marine pest biosecurity outcomes that will provide the greatest return on investment.
Australia’s current framework for marine pest biosecurity policy and pre- and post-border management is well supported by evidence-based research. To maintain a high standard of marine pest biosecurity in the context of changing risks and resources, Australia needs quality R&D to:
enable better quantification of risk pathways and determine how best to manage risks
improve understanding of the biology of marine pests and their likely effects on Australia’s marine environment
facilitate the cost-effective and timely collection of surveillance data to improve knowledge of marine pest presence, distribution and abundance, particularly in high-risk locations
improve the effectiveness of available management options, and develop new techniques for marine pest detection and management.
A long-term commitment and collaborative approach from governments, industry, and researchers is essential to ensure that marine pest biosecurity R&D provides meaningful outcomes. Some activities for this objective aim to improve the effectiveness of national marine pest biosecurity research, for example through better coordination and collaboration. Other activities address known knowledge gaps that affect our understanding of marine pest biosecurity risks. Table 4 summarises these activities, the expected outcomes, who will lead the activity, and any resource implications.
Activity 4.1 Periodically review the national marine pest biosecurity research and development priorities
The National Priorities for Introduced Marine Pest Research and Development 2013–2023 was developed by MPSC in consultation with Australian marine scientists, industry and other stakeholders (Marine Pest Sectoral Committee 2013). The document provides direction for national R&D investment and aims to ensure that R&D outcomes provide relevant advice for marine pest management and policy. As new knowledge and technologies become available both in Australia and overseas, and as marine pest biosecurity risks change, these national priorities must be reviewed to monitor progress and ensure they remain purposeful. Activity 4.1 will periodically review the list of R&D priorities, generate an audit of R&D being undertaken to address those priorities, and produce a gap analysis to be circulated to relevant funding bodies and research providers through the national marine pest research network (Activity 4.2). The outcomes of this activity will guide research funders and providers towards marine pest biosecurity R&D priorities that address common knowledge gaps and policy issues.
[bookmark: Activity4point2]Activity 4.2 Promote research coordination through the national marine pest research network
National coordination of R&D is essential to the ongoing success of national and international marine pest biosecurity. The National Marine Science Plan: White Paper on Biosecurity and Marine Pests in Coastal Waters provided several recommendations for improvements to national marine pest biosecurity R&D (Piola et al. 2014). The development of a national marine pest research network was highlighted as a way to facilitate networking and knowledge exchange, with the ultimate aim of improving marine pest policy and management. A strategic and complementary suite of marine pest research programs will reduce duplication and fragmentation of R&D effort, and deliver scientific outputs that provide national benefits. The Australian Marine Pest Research Network was established in 2015, with the aim of providing a more coordinated approach to marine pest research, development and extension. This activity will promote coordination and communication of marine pest biosecurity research through expansion of the Australian Marine Pest Research Network as part of the broader national marine pest network (Activity 5.5).
Through Activity 4.2, the Australian and international marine science and biosecurity research community (for example, in connection with the National Marine Science Plan 2015–2022: Driving the development of Australia’s blue economy [National Marine Science Committee 2015]) will track progress against national marine biosecurity research priorities, consider opportunities to undertake collaborative research and build necessary capabilities (for example, marine pest identification skills—Activity 2.6), and communicate research outcomes domestically and internationally. The research network will act as a conduit between stakeholders, and facilitate coordination of important marine pest biosecurity R&D.
Activity 4.3 Review the economic, environmental and social impacts of marine pests in Australia
The decision to invest resources in mitigation measures requires sound knowledge of the potential impacts of marine pests on shipping, trade, ecosystems and social amenity to enable benefit–cost analyses. However, despite an increase in global research on marine ecosystems over the past decade, the economic, environmental and social impacts of marine pests in Australia are not well understood, making management decisions difficult to justify. Through Activity 4.3, a review of the scientific literature on the effects of marine pests in Australia will identify knowledge gaps and constraints associated with quantifying the impact of marine pests in Australia.
Activity 4.4 Conduct risk analyses of marine pest vectors and pathways, and make recommendations for improved management
Ballast water and biofouling are considered high-risk pathways for the transfer of exotic marine species. However, risks are variable and many factors affect the survival, spread and proliferation of introduced species (for example, changes in shipping patterns and climate). It is unclear why some events have led to the successful establishment of some species, while other pathways that have been in place for some time have not resulted in successful establishment of a marine pest.
Understanding the nature, extent (spatial and temporal) and biosecurity risks of potential vectors and pathways is crucial for the successful management of marine pests. Therefore, science-based vector and pathway risk analyses is an important component of Australia’s biosecurity system, with the outcomes used to inform national biosecurity regulations and policies.
Activity 4.4 will collate and analyse the most up-to-date information on vectors (for example, commercial ships and fishing vessels) and risk pathways (for example, shipping routes). This will increase our understanding of Australia’s risk pathways, and support the development and implementation of effective, risk-based regulation and management to minimise risks. It is particularly important to reduce the knowledge gaps on vector and pathway risks as Australia implements new regulations on ballast water and biofouling to comply with national and international requirements.
Activity 4.5 Assess the effectiveness of current management options for biofouling in niche areas
Implementing practices to manage biofouling on vessels can greatly reduce the risk of dispersing marine pest species. Antifouling coatings (AFCs) are widely used to minimise biofouling on vessel hulls, primarily with the intent of reducing drag from fouling organisms, and associated fuel costs. Niche areas however, are more susceptible to biofouling and present a greater biosecurity risk. This is due to their location on vessels’ hulls in areas of lower hydrodynamic flow or associated with features such as angles or edges that result in an absence of AFCs or reduced paint thickness in these areas. As a result, AFCs do not necessarily operate as they should in niche areas, or are considered unnecessary, and these areas can become fouled more quickly.
[bookmark: _Toc430782160][bookmark: _Toc461619963]The paucity of effective AFCs for niche areas has led to the development of a range of alternatives to manage biofouling in niche areas. A particular niche area identified as hotspots for biofouling are sea chests—water intake and outlet areas built into the hull of a vessel and are characterised by relatively low water flows compared to higher velocities experienced on exposed, flat surfaces of the hull (Frey et al. 2014). The size, number and location of sea chests vary with vessel type, and the factors that influence biofouling of sea chests are complex. Marine Growth Protection Systems (MGPS) are commonly installed in sea chests to minimise biofouling, but the effectiveness and understanding of the various MGPS in use is not well known.
Activity 4.5 will review the efficacy of biofouling management options for niche areas, with a particular focus on the MGPS used in sea chests. Improved understanding of different biofouling management options used to minimise biofouling in niche areas will allow Australia to develop more effective policies to help minimise the risk of marine pest introductions and spread. In particular, a thorough understanding of the efficacy of biofouling management options for niche areas will inform assessments to ensure vessels are satisfactorily managing biofouling using fit-for-purpose systems.
[bookmark: Table4][bookmark: _Toc515615593]Table 4 Summary of activities to achieve Objective 4
	Activity
	Expected outcomes
	Project lead
	Resource implications

	4.1 Periodically review the national marine pest biosecurity R&D priorities
	Prioritisation of marine pest research objectives.
More coordinated and strategic investment of R&D resources.
	MPSC, NBC and partners to coordinate; Australian Marine Pest Research Network to contribute
	[bookmark: _GoBack]Funding will be required to support a desk top review

	4.2 Promote research coordination through the national marine pest research network
	Improved engagement of marine pest researchers and coordination of marine pest R&D.
Increased knowledge sharing and contribution to improved biosecurity measures.
	Australian Marine Pest Research Network
	Start-up funding is being provided by the Department of Agriculture and Water Resources; ongoing resources will be required to maintain network over time

	4.3 Review the economic, environmental and social impacts of marine pests in Australia
	Knowledge gaps and constraints associated with quantifying the impact of marine pests in Australia are identified.
Established evidence base on the impacts of marine pests to support policy development.
	MPSC; Australian Marine Pest Research Network
	Funding will be required to support a desk top study and prepare a review report

	4.4 Conduct risk analyses of marine pest vectors and pathways, and make recommendations for improved management
	Increased understanding of Australia’s risk pathways to support the development of regulations and policy to minimise those risks.
	Department of Agriculture and Water Resources
	Funding will be required for risk assessments for different pathways

	4.5 Assess the effectiveness of current management options for biofouling in niche areas
	Increased knowledge about uptake and effectiveness of MGPSs.
Alternative biofouling management strategies are identified and considered.
	Department of Agriculture and Water Resources; state/territory jurisdictions; universities; biofouling inspectors
	Funding will be required


[bookmark: _Toc461619955][bookmark: _Toc461619968]MSPC: Marine Pest Sectoral Committee. NBC: National Biosecurity Committee. R&D: research and development. MGPS: marine growth protection systems.
[bookmark: _Toc515535694]Objective 5: Engage stakeholders to better manage marine pest biosecurity
Background
Responsibility for marine pest biosecurity is shared among the Australian, state and territory and local governments, industries and the community. Coordination and collaboration, among these groups is essential for effective management of marine pests and is built on sound engagement of stakeholders. ‘Engaged’ stakeholders are those who play a meaningful role in the deliberations, discussions, decision-making and implementation of marine pest management activities that involve or affect them.
Marine pest stakeholders are those who (an individual may belong to multiple categories):
take part in marine-based activities (for example, boating and fishing)
manage marine resources in a volunteer, commercial or regulatory capacity (for example, government biosecurity officers, port authorities, coast care groups, marina managers, owners of marina infrastructure, and Indigenous rangers)
work for or are involved in a marine-based organisation, business or industry (for example, ship captain, commercial fisher and marine tourism operator)
rely on marine resource managers and users to take care of the marine environment and resources but may not participate or have an interest in marine-based activities (for example, member of the public).
Stakeholders have different responsibilities related to marine pest biosecurity, and are generally interested in managing biosecurity risks that affect their business, primary industries, fisheries resources or the environment. Some stakeholders have legislative powers or the ability to influence and make decisions about marine pest management, and it is crucial for these parties to engage with others to ensure their actions are appropriate, consistent, effective and supported. As a result, each marine pest issue, policy or circumstance presents different opportunities for engagement, which should be designed with the outcome in mind. Effective communication among stakeholders, and clear guidelines for engagement will encourage trust and transparency, and help clarify roles and responsibilities for marine pest management.
The benefits and importance of stakeholder engagement to Australia’s marine pest biosecurity are wide and varied. Effective communication, collaboration and engagement in marine pest biosecurity can:
improve understanding of obligations under biosecurity legislation, marine pest reporting procedures, and contacts for information and advice
increase the likelihood that marine pest management actions will be accepted and implemented
ensure marine pest biosecurity measures that are put in place are practical and effective
create networks within the marine pest ‘community’ (meaning that more people are likely to know what is going on, and will be more willing to work towards a common goal)
create opportunities to discuss emerging issues and identify possible improvements in marine pest management
increase trust among stakeholders, which can help reduce future conflict.
MarinePestPlan 2018–2023 seeks to enhance the way Australia’s marine pest stakeholders communicate and engage with each other. The following activities are important steps towards improving stakeholder engagement and implementing a shared responsibility for national marine pest biosecurity. Table 5 provides a summary of these activities and the expected outcomes, and indicates who will lead the activity and any resource implications.
[bookmark: Activity5point1]Activity 5.1 Identify and build a profile of marine pest biosecurity stakeholders
Identifying and characterising stakeholders in a network or system, and the links among them, provides a useful basis for determining appropriate and effective stakeholder engagement activities. Formal quantification and analysis of the marine pest biosecurity stakeholder network can reveal the information, reporting and funding gaps and pathways among the different stakeholders within a system. Activity 5.1 will identify marine pest stakeholders and build a profile of Australia’s marine pest biosecurity ‘community’. This process will highlight potential risks, opportunities and barriers to successful engagement, which is crucial to the implementation of MarinePestPlan 2018–2023.
[bookmark: Activity5point2]Activity 5.2 Develop a national stakeholder engagement strategy for MarinePestPlan 2018–2023 and the Marine Pest Sectoral Committee
Marine pest stakeholders are more likely to benefit from meaningful, well planned interactions that are appropriate to the level of influence and interest they have towards the issue (Figure 1). Through Activity 5.2, a national marine pest stakeholder engagement strategy will be developed to support the implementation and communication of MarinePestPlan 2018–2023 and MPSC activities. It will establish the objectives and desired outcomes of engagement, and describe how stakeholders can contribute to important marine pest discussions and decision-making processes relating to MarinePestPlan 2018–2023 and MPSC activities. It will also summarise the roles and relationships of marine pest biosecurity stakeholders. A national stakeholder engagement strategy will help ensure strong engagement and improved awareness of agreed national priorities for marine pest biosecurity.
[bookmark: _Ref508112079][bookmark: _Toc515615585]Figure 1 Each stakeholder group on the grid requires a different level of engagement

Stakeholders can be mapped into four groups: low interest, low influence (those who need to be informed); high interest, low influence (those who need to be involved and consulted); low interest, high influence (powerful stakeholders who need to be engaged); and high interest, high influence (partners who need to collaborate). It is important to remember that stakeholders can move into a different group at different times, or may span multiple groups simultaneously, depending on their circumstances.
Activity 5.3 Deliver a targeted national campaign to improve awareness of marine pest biosecurity risks, management actions and shared responsibilities
‘Shared responsibility’ is a concept in which those who create biosecurity risks through their decisions and actions, and those who benefit from reduced risks share the responsibility for managing those risks. This includes governments, industries, communities, businesses and individuals. This concept is being implemented as part of national and some state biosecurity legislation. In the marine context, this means stakeholders involved in the protection and use of marine environments (for example, for trade, recreation or tourism) have a general obligation to take all reasonable steps to ensure they do not introduce or spread a pest. However, a lack of awareness among stakeholders can hamper successful management of marine pests, as behaviours due to ignorance continue to have unintended or undesirable consequences (for example, accidental movement of a marine pest on a boat hull).
Activity 5.3 will improve awareness of marine pests through a targeted campaign that engages high-risk stakeholder groups. It will identify high-risk stakeholder groups and the drivers and barriers that affect stakeholders’ participation in marine pest management activities. This includes collating and revisiting existing and new social research, and behavioural strategies, and will be informed by the outcomes of Activity 5.1 and Activity 2.2. This knowledge will inform the development and promotion of nationally consistent, tailored communications that will facilitate behaviour change that aims to reduce marine pest risks. Delivery of a targeted national campaign may require a ‘shared responsibility’ approach, involving a number of key stakeholders such as state/territory governments, and will build on the national stakeholder engagement strategy (Activity 5.2).
[bookmark: Activity5point4]Activity 5.4 Review, update and maintain the marinepests.gov.au website
Through the Review, marine pest stakeholders identified the need for improved sharing of information on marine pests, such as instructions on how to identify and report detections of marine pests, and an explanation of the reporting process (including what happens when a new pest is discovered, and how this is communicated to industry and the community). At a national level, an important medium for sharing of information and engagement of stakeholders to support Australia’s marine pest biosecurity is through the use of online tools including a national website (marinepests.gov.au) and NIMPIS. Cost-effective communication and engagement require ongoing investment, coordination and utilisation of existing services.
Through Activity 5.4, marinepests.gov.au will be reviewed to determine its current and potential effectiveness and value to stakeholders in supporting them to undertake marine pest biosecurity activities. The outcomes of the review will be used to improve and maintain the website to best service the broad range of stakeholder needs.
[bookmark: Activity5point5]Activity 5.5 Establish an independent national marine pest network
Effective engagement depends on two-way communication and the opportunity for a wide range of stakeholders to contribute to marine pest biosecurity discussions and decision-making in a meaningful way. Forming a network between groups of people and organisations with a common goal of improving marine pest biosecurity is a useful way of sharing specialised knowledge, resources and expertise. This approach can enhance coordination, improve communication and lead to better decision-making.
Activity 5.5 will establish an independent national marine pest network, which will facilitate greater coordination and collaboration among marine pest stakeholders. The network will focus on collective actions to improve key aspects of national marine pest biosecurity. These actions will be centred on issues where national collaboration and coordination is required, including communication activities, passive and active surveillance, and R&D. Improving the information flow between government and non-government marine stakeholders will facilitate engagement of those stakeholders, as well as to build trust and promote knowledge exchange that will facilitate the success of other MarinePestPlan 2018–2023 activities.
[bookmark: Table5][bookmark: _Toc515615594]Table 5 Summary of activities to achieve Objective 5
	Activity
	Expected outcomes
	Project lead
	Resource implications

	5.1 Identify and build a profile of marine pest biosecurity stakeholders 
	Improved understanding of marine pest stakeholders and the links between them.
Understanding of the potential risks, opportunities and barriers to successful engagement.
	MPSC; Department of Agriculture and Water Resources
	Marine Pest Review Implementation 

	5.2 Develop a national stakeholder engagement strategy for MarinePestPlan 2018–2023 and MPSC
	Stakeholders are appropriately engaged on MarinePestPlan 2018–2023 activities and are aware of agreed national priorities for marine pest biosecurity.
	MPSC; Australian Marine Pest Network
	In-kind resources

	5.3 Deliver a targeted national campaign to improve awareness of marine pest biosecurity risks, management actions and shared responsibilities
	Increased awareness of marine pest issues among high-risk stakeholder groups (e.g. recreational boaters) that results in better biosecurity practices.
	OceanWatch
	Funding will be required to develop resources for campaign

	5.4 Review, update and maintain the marinepests.gov.au website
	Stakeholders have improved access to accurate marine pest information to support them to undertake marine pest biosecurity management activities.
	Department of Agriculture and Water Resources to coordinate
	Marine Pest Review Implementation; some content updates in-kind

	5.5 Establish an independent national marine pests network
	Stakeholder engagement is enhanced to improve collaboration, coordination and use of resources that leads to improved national marine pest biosecurity.
Stakeholders play an active role in identifying marine pest issues and participate in relevant national discussions.
	Department of Agriculture and Water Resources to coordinate
	Start-up funding is being provided by the Department of Agriculture and Water Resources; ongoing resources will be required to maintain network over time 


MarinePestPlan 2018–2023
MSPC: Marine Pest Sectoral Committee.
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[bookmark: _Toc515535695]Glossary and acronyms
	Term
	Definition

	AFC
	antifouling coating

	Ballast water
	Water (including sediment that is or has been contained in water) held in tanks and cargo holds of ships to increase stability and manoeuvrability during transit

	BCA
	benefit–cost analysis

	Benefit–cost analysis
	An analysis that thoroughly and consistently evaluates the benefits and costs (‘pros and cons’) associated with a prospective action, project, policy or other measure. An attempt to identify and express, in monetary terms, all the effects of a proposed measure

	Biofouling
	Biofouling is the attachment or accumulation of aquatic organisms such as microorganisms, plants and animals, to any part of a vessel, on surfaces and structures immersed in or exposed to the aquatic environment. Biofouling is also known as hull fouling

	Biosecurity
	Managing risks to Australia’s economy, environment and community of pests and diseases entering, emerging, establishing or spreading in Australia

	BWM
	ballast water management

	BWMS
	ballast water management system

	CCIMPE
	Consultative Committee on Introduced Marine Pest Emergencies

	Detection
	Interception of a suspected pest species or its identification in a location following incursion

	Drivers
	Forces of change, positive or negative, that affect supply and demand; for example, population growth or limits on natural resources

	EMPPlan
	Emergency Marine Pest Plan

	Eradication
	Management actions or measures to eliminate a pest or disease from an area

	Exotic marine species
	Any species not normally considered to occur and that may or may not be present in Australia’s marine environment

	HLG
	High Level Officials Working Group

	IBIS
	International Biosecurity Intelligence System

	IGAB
	Intergovernmental Agreement on Biosecurity

	IMO
	International Maritime Organization

	Introduction
	Transport of an exotic marine species to a location within Australia’s marine environment from a source beyond Australia’s marine environment

	Marine environment
	Oceans, seas, bays, estuaries, and other major water bodies, including their surface interface and interaction with the atmosphere and with the land seaward of the mean high-water mark

	Marine IGA
	Intergovernmental Agreement on a National System for the Prevention and Management of Marine Pests Incursions

	Marine pest
	Non-native marine plants or animals that harm Australia’s marine environment, social amenity or industries that use the marine environment, or have the potential to do so if they were to be introduced, established (i.e. forming self-sustaining populations) or spread in Australia’s marine environment. Many terms are used, sometimes interchangeably, to describe plants and animals that have been moved beyond their native range by humans, including alien, exotic, introduced, invasive, non-indigenous, non-native and nuisance species

	MGPS
	Marine Growth Protection Systems

	MPSC
	Marine Pest Sectoral Committee

	National significance
	A pest or disease likely to have far reaching and/or national impacts (according to the IGAB)

	NBC
	National Biosecurity Committee

	NBMG
	National Biosecurity Management Group

	NEBRA
	National Environmental Biosecurity Response Agreement

	NIMPIS
	National Introduced Marine Pest Information System

	Outcomes
	Benefits or impacts to the stakeholder or physical environment which demonstrate the effectiveness of an activity, program or service; usually changes in knowledge, skills, attitude, behaviour, or a state or condition

	R&D
	Research and development

	Regulation
	A rule or order, as for conduct, prescribed by authority; a governing direction or law.

	RIS
	Regulation Impact Statement

	RRM
	rapid response manual

	Surveillance
	Systematic investigation over time, of a population or area to collect data and information about the presence, incidence, prevalence or geographical extent of a pest or disease; includes active and passive approaches

	Vector
	Anything capable of introducing or spreading a marine pest including a route or pathway (e.g. biofouling) or a physical or mechanical carrier (e.g. equipment or vessel)

	Vessel
	Any ship, boat or other craft used in marine environments; includes ships, floating platforms, boats and barges (i.e. structures that can float and be steered or moved by their own means or by other means, e.g. if towed). Also specifically includes smaller craft including recreational boats and other craft


[bookmark: _Toc515535696]References
Arthur, T, Summerson, R, & Mazur, K 2015, ‘A comparison of the costs and effectiveness of prevention, eradication, containment and asset protection of invasive marine pest incursions’, ABARES report to client prepared for the Biosecurity Animal Division of the Department of Agriculture, Canberra.
Biosecurity Emergency Preparedness Working Group 2012, ‘Biosecurity Incident Management System V1.0 – 29 October 2012’ Department of Agriculture, Fisheries and Forestry, Canberra.
Bureau of Infrastructure, Transport and Regional Economics 2014, ‘Australian sea freight 2012–13’, BITRE, Canberra.
Clark, GF & Johnston, EL 2009, ‘Propagule pressure and disturbance interact to overcome biotic resistance of marine invertebrate communities’, Oikos, vol. 118, no. 11, pp. 1679–86, doi: 10.1111/j.1600-0706.2009.17564.x.
Council of Australian Governments 2012a, ‘Intergovernmental Agreement on Biosecurity’, COAG, Canberra.
Council of Australian Governments 2012b, ‘National Environmental Biosecurity Response Agreement’, COAG, Canberra
Department of Agriculture 2014, ‘AQUAPLAN 2014–2019: Australia's National Strategic Plan for Aquatic Animal Health’, Department of Agriculture, Canberra.
Department of Agriculture, Fisheries and Forestry 2010a, ‘Australian Marine Pest Monitoring Guidelines’, Department of Agriculture, Fisheries and Forestry, Canberra.
Department of Agriculture, Fisheries and Forestry 2010b, ‘Australian Marine Pest Monitoring Manual’, Department of Agriculture, Fisheries and Forestry, Canberra.
Department of Agriculture and Water Resources 2015a, ‘Australian Emergency Marine Pest Plan (EMPPlan) Rapid Response Manual Asterias amurensis’, Department of Agriculture and Water Resources, Canberra.
Department of Agriculture and Water Resources 2015b, ‘Australian Emergency Marine Pest Plan (EMPPlan) Rapid Response Manual Carcinus maenas’, Department of Agriculture and Water Resources, Canberra.
Department of Agriculture and Water Resources 2015c, ‘Australian Emergency Marine Pest Plan (EMPPlan) Rapid Response Manual Generic Manual’, Department of Agriculture and Water Resources, Canberra.
Department of Agriculture and Water Resources 2015d, ‘Australian Emergency Marine Pest Plan (EMPPlan) Rapid Response Manual Mytilopsis sallei and Perna viridis’, Department of Agriculture and Water Resources, Canberra.
Department of Agriculture and Water Resources 2015e, ‘Australian Emergency Marine Pest Plan (EMPPlan) Rapid Response Manual Undaria pinnatifida’, Department of Agriculture and Water Resources, Canberra.
Department of Agriculture and Water Resources 2015f, ‘Review of National Marine Pest Biosecurity’, Department of Agriculture and Water Resources, Canberra.
Frey, MA, Simard, N, Robichaud, DD, Martin, JL & Therriault, TW 2014, ‘Fouling around: vessel sea-chests as a vector for the introduction and spread of aquatic invasive species’, Management of Biological Invasions vol. 5, no. 1, pp. 21–30, doi: http://dx.doi.org/10.3391/mbi.2014.5.1.02.
Intergovernmental Agreement on Biosecurity—Research, Development and Extension Working Group 2012, ‘National Biosecurity Research and Development Capability Audit’, IGABRDEWG.
International Maritime Organization 2011, ‘Guidelines for the Control and Management of Ships' Biofouling to Minimize the Transfer of Invasive Aquatic Species’, IMO, London.
International Maritime Organization 2004, ‘International Convention for the Control and Management of Ships' Ballast Water and Sediments’, IMO, London.
Invasive Plants and Animals Committee 2016a, ‘Australian Pest Animal Strategy 2017–2027’, Department of Agriculture and Water Resources, Canberra.
Invasive Plants and Animals Committee 2016b, ‘Australian Weeds Strategy 2017–2027’, Department of Agriculture and Water Resources, Canberra.
Marine Pest Sectoral Committee 2018, ‘National Introduced Marine Pest Information System’.
Marine Pest Sectoral Committee 2013, ‘National Priorities for Introduced Marine Pest Research and Development 2013–2023’, Department of Agriculture, Canberra.
National Marine Science Committee 2015, ‘National Marine Science Plan 2015–2025: Driving the development of Australia’s blue economy’, National Marine Science Committee.
National System for the Prevention and Management of Marine Pest Incursions 2009a, ‘National Biofouling Management Guidelines for Commercial Fishing Vessels’, Department of Agriculture, Fisheries and Forestry, Canberra.
National System for the Prevention and Management of Marine Pest Incursions 2009b, ‘National Biofouling Management Guidelines for Commercial Vessels’, Department of Agriculture, Fisheries and Forestry, Canberra.
National System for the Prevention and Management of Marine Pest Incursions 2009c, ‘National Biofouling Management Guidelines for Non-Trading Vessels’, Department of Agriculture, Fisheries and Forestry, Canberra.
National System for the Prevention and Management of Marine Pest Incursions 2009d, ‘National Biofouling Management Guidelines for Recreational Vessels’, Department of Agriculture, Fisheries and Forestry, Canberra.
National System for the Prevention and Management of Marine Pest Incursions 2009e, ‘National Biofouling Management Guidelines for the Aquaculture Industry’, Department of Agriculture, Fisheries and Forestry, Canberra.
National System for the Prevention and Management of Marine Pest Incursions 2009f, ‘National Biofouling Management Guidelines for the Petroleum Production and Exploration Industry’, Department of Agriculture, Fisheries and Forestry, Canberra.
Piola, R, McDonald, J, Lewis, J, Coutts, A & Clark, G 2014, ‘Biosecurity and Marine Pests in Coastal Waters’, Urban Coastal Environments White Paper, National Marine Science Plan.
Simpson, M & Srinivasan, V 2014, ‘Australia’s Biosecurity Future: Preparing for future biological challenges’, Commonwealth Scientific and Industrial Research Organisation, Canberra.
Western Australia Department of Fisheries 2018, ‘Vessel Check’.
image1.png




image2.jpeg




image3.jpeg




image4.png
High
influence

Low
influence

Keep satisfied

Show consideration

Stakeholders can be mapped into
four groups:

1) Low interest, low influence—
those that need to be informed.

2) High interest, low influence—
those that need to be involved and
consulted.

3) Low interest, high influence—
powerful stakeholders who need
to be engaged.

4) High interest, high influence—
partners who need to collaborate.
It is important to remember that
stakeholders can move into a
different group at different times,
or may span multiple groups
simultaneously depending on their
circumstances.




