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The following Definitions and Acronyms are used in this document and relevant attachments: 

AQIS Australian Quarantine and Inspection Service 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

DPI Department of Primary Industries 

DSE Department of Sustainability and Environment 

D&C Design and Construct 

EIRP Emergency Incident Response Plan 

EMS Environment Management System 

EMP Environment Management Plan 

EP Act Environment Protection Act (1970) 

EPA Victorian Environment Protection Authority 

EPBC Environment Protection and Biodiversity Conservation Act (1999) 

FFG Flora and Fauna Guarantee Act (1988) 

JSEA Job Safety and Environment Analysis 

JUB Jack-up barge 

Marine Area The marine component of the VDP. Includes the drilling of vertical holes in the seabed, 
installation of risers and marine structures, mobilisation and use of vessels for marine 
monitoring activities and construction. 

Marine Works 
Area (onsite) 

Refers to a locality where marine area activities take place. This includes all vessels 
when in use by TDJV, the area bounded by the temporary marine exclusion zone, the 
seabed where the marine structures are installed and monitoring locations where 
monitoring or devices are placed. 

MEZ Marine Exclusion Zone. Temporary gazetted area to ensure safety of project and non 
project vessels. 

NIMPIS National Introduced Marine Pest Information System  

OSV Offshore Support Vessel 

PC Performance Criteria 

PR Performance Requirements 

ROV Remotely Operated Vehicle 

SEI Site Environment Inspection 

SEPs Site Environmental Plans 

SEPP (WoV) State Environment Protection Policy 

SEPP (WoV) State Environment Protection Policy (Waters of Victoria) 

TDJV Thiess Degrémont Joint Venture 

VADA Victorian Abalone Divers Association 

VDP Victorian Desalination Project 
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WAP Work Area Pack 

WP Work Pack  
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This Marine Pest and Pathogen Management Sub Plan details the existing marine environment, potential 
marine pest and pathogen risk areas, management, monitoring and contingency measures designed to 
mitigate the potential negative impacts of marine pests and pathogens from activities during the design 
and construction (D&C) of the Victorian Desalination Project (VDP) Marine Area Works. 

This sub plan must be read in conjunction with the Environmental Management System (EMS) Manual, 
D&C Environmental Management Plan (D&C EMP), the D&C Marine Area EMP and the Marine Flora 
and Fauna Sub Plan.  This sub plan forms an attachment to the D&C Marine Area EMP and addresses 
requirements listed in the Environmental Compliance Tracker (TDV-0-EV-RP-0001-01), including licence 
conditions, performance requirements (PR), performance criteria (PC) and other obligations which may 
impact marine operations. 

Specific management measures from this and other environmental sub plans have been incorporated 
into Work Area Packages (WAP) and Work Packs (WPs), which are also referred to as management 
procedures, Site Environmental Plans (SEPs) and Job Safety and Environmental Analysis (JSEA’s) 
where applicable. 
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The objectives of this sub plan are to maintain the integrity of existing marine flora and fauna through 
preventing the translocation of marine pests and pathogens during construction to ensure that project 
objectives, targets and obligations, including performance requirements and criteria, are met.  

Table 2-1 outlines the relevant marine pest and pathogen objectives and targets nominated to be 
achieved during the D&C phase of the VDP.  Numbered entries are applicable performance requirements 
taken from Schedule A of Appendix S3 of the Project Deed. 

Table 2-1. Environmental objectives, targets and performance requirements 

Issue  Objective/Performance Criteria Target/Performance Requirements  

Marine Pests Avoid the introduction, spread 
and establishment of marine 
pests. 
Compliance with the 
Commonwealth and State 
legislative requirements for ballast 
water (PR#36226) C.  

Develop and implement a marine pest risk 
management and monitoring process (including a 
process directed to addressing the risks of 
introducing pests by vessels and equipment) 
(PR#36228) C. 
Develop and implement a risk management 
process specifically for limiting risk of abalone 
disease (PR#36229) C. 

D = Design phase requirement; C= Construct phase requirement 
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All PRs from Project Deed Schedule A of Appendix S3 are contained within the D&C Marine Area EMP 
Attachment G – Environmental Compliance Tracker.  The Environmental Compliance Tracker (TDV-0-
EV-RP-0001-01) is updated regularly by the TDJV Environmental Compliance Manager and Area 
Environmental Managers.  
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This sub plan has been developed in accordance with the following legislation and standards: 

• Quarantine Act, (1908) 

• Flora and Fauna Guarantee Act, (1988) 

• Environment Protection Act, (1970) 

• State Environment Protection Policy (Waters of Victoria) (SEPP WoV) 

• Waste Management Policy (Ships Ballast Water) 2004 

• The Victorian National Parks Act, (1975) 

• Fisheries Act, (1995) 

• Coastal Management Act, (1995) 

• Marine Act, (1988) 

• Marine Regulations 2009 

• Vessel Operating & Zoning Rules for Victorian Waters 2010 

• Port Services Act, (1995) 

• Port Services (Local Ports) Regulations 2004 

The legislative and contractual requirements for the D&C Marine Area works are summarised in: 

• EPBC Flora and Fauna Management Strategy 

• D&C Marine Area EMP – Attachment E – Environmental Legislation Register 

• D&C Marine Area EMP – Attachment F – Environmental License, Permit and Approval Register 

• D&C Marine Area EMP – Attachment G – Environmental Obligations Register. 

The applicable Performance Requirements from Project Deed Schedule A of Appendix S3 are provided 
in Table 2-1. 

Under the Project Deed the D&C EMP, all sub plans and any changes to these must be endorsed by the 
State who may refer aspects to relevant agencies.  
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EPA and any other relevant agencies and stakeholders will be consulted with regard to any specific 
approval requirements in relation to this sub plan. The requirements of any permits, licence and approval 
obtained will be placed in the Environmental Licence, Permit and Approval Register on receipt and 
updated in the Environmental Compliance Tracker. 

3.1 Specific legislation requirements 

Compliance with all relevant Commonwealth and State legislative requirements for ballast water will be 
achieved through the pre-entry risk assessment. Requirements are determined based on each individual 
vessel’s specific exposure to marine pests (ports visited and period of exposure) and dry docking history.  

3.1.1 Commonwealth 

Australian Quarantine and Inspection Service (AQIS) requirements: 
All international vessels must comply with AQIS requirements. This ensures that all vessels arriving in 
Australia from overseas comply with International Health Regulations and that all quarantine risk posed 
by the vessel, including the introduction of exotic pests and diseases, is adequately managed. 

3.1.2 State 

All interstate vessels and international vessels (that have already complied with AQIS requirements) 
travelling from interstate ports, must comply with Victorian State Legislative Requirements upon entry to 
Victorian waters as follows: 

State Environment Protection Policy (Waters of Victoria):  
Clause 49 of the SEPP states that “activities associated with the introduction and spread of aquatic 
pests, including ballast water discharge, hull fouling and the release of exotic species, need to be 
managed to minimise the environmental risks of their introduction and spread”. 

Waste Management Policy (Ships Ballast Water) 2004:  
This is the primary policy of a series of policies, systems and guidelines with legislative powers 
developed under the Environment Protection Act 1970 for management of the introduction and spread of 
invasive marine species through commercial vessel ballast and biofouling. This policy aims to prevent the 
introduction of new invasive species and stop the spread of existing marine pests by preventing the 
discharge of high risk ballast water into Victorian State waters. To avoid discharges of high risk ballast 
water, ships must either discharge their ballast safely out at sea or keep high risk ballast water on board. 
All ships are required to provide EPA with accurate information on the status and risk of any ballast water 
contained on their ships prior to arriving in Victorian State waters. 
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Monitoring work undertaken by TDJV has not identified existing infestation of marine pests and/or 
pathogens within the waters adjacent to the VDP.  

TDJV have identified water column communities, benthic communities and Bunurong marine protected 
areas as being vulnerable components to marine pest and/or pathogen translocation during D&C phase 
works.  
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The following High and Medium Priority Pest species and Pathogen have been identified as such, prior to 
the application of controls, due to their invasive characteristics, their ability to colonise and presence in 
nearby infested ports.  

4.1 High priority pest species and pathogen 

• Undaria pinnatifida (Japanese wakame - pest)  

• Asterias amurensis (Northern Pacific Seastar - pest) 

• Sabella spallanzanii (European Fanworm - pest) 

• Caulerpa taxifolia (Aquarium Weed - pest) 

• Abalone viral ganglioneuritis (Abalone Disease - pathogen) 

The aforementioned Pests and Pathogen have been identified as high priority by TDJV based on the 
following: 

4.1.1 Pests 

The four pest species listed above as high priority are of particular concern due to the fact that they are 
listed as noxious aquatic species under the Fisheries Act as well as listed threatening processes under 
the FFG Act. Three of these species are also identified by the EPA Victoria as being one of the top ten 
pests of particular concern due to harm to the environment as well as being identified as a medium 
priority pests (have a reasonably high impact and/or invasion potential) in the National Heritage Trust’s 
National priority pests: Part II Ranking of Australian marine pests. Of these species Undaria pinnatifida 
has been identified as the highest risk species based on its abundance in infested ports in nearby Port 
Phillip Bay and the fact that if translocated, consequences could include extreme effects on large areas 
of surrounding coastline seaweed communities.  

4.1.2 Pathogen 

Abalone viral ganglioneuritis is of primary importance as translocation from infested sites could have the 
capacity to severely deplete commercial stocks in the Wonthaggi area, as well as in the Bunurong and 
Wilsons Promontory Marine National Parks. Marine surveys have determined that black lip abalone 
(along with warrener turbo undulates) are the predominant megafaunal invertebrates in the shallow reef 
communities, with moderate densities of 50/100m2. These shallow reef communities are present from the 
inshore extent of the reef of approximately 7-10 m depth and are present down to approximately 12 m 
depth at which the shallow community grades into intermediate depth reef communities. 

Further information on the High Priority Pest Species and Pathogen identified above are detailed in 
Attachment 16.2. 
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4.2 Medium priority species 

Other species of potential concern include the following: 

• Mytilopsis sallei (Black-striped mussel)  
(Also listed as a noxious aquatic species under the Fisheries Act) 

• Codium fragile spp tomentosoides (Deadman’s fingers)  

• Ulva fasciata (Introduced sea lettuce)  

• Carcinus maenus (European shore crab)  

• Metacarcinus novaezelandiae (Piecrust crab)  

• Crassostrea gigas (Pacific oyster) 

• Ciona intestinalis (Vase tunicate) 

While a number of these medium priority species are also recognised by the EPA Victoria and National 
Heritage Trust as being of significant concern, TDJV has assessed the risk posed by these species, 
based on a number of factors such as likely ports to be utilised during construction, to be of lower 
concern. However inspections, cleaning and monitoring works will still take these species into account 
and their priority status will be reviewed throughout construction.  

4.3 Introduction pathways 

There are a number of ways through which marine pests can invade or be introduced to the marine 
environment. These are as follows: 

• Vessel movements. Vessels and likely movements are described in Attachment B of the D&C 
Marine Area EMP. Vessels that have been stationed in ports with known infestations can 
become contaminated with marine pest and pathogen species. Dependent on the level of 
exposure marine pests may adhere to vessel hulls or enter into cavities where they can remain 
out of sight. Vessels may also take on contaminated ballast water. This applies to both project 
vessels and non project vessels operating in the vicinity. 

• Divers and dive equipment. Divers and dive equipment used in areas contaminated by Marine 
Pests and/or pathogens may become contaminated and thus, similar to vessels, provide a 
medium for cross-contamination to previously uncontaminated sites.   

• Creation of habitat or features that are readily colonised. Pests either naturally present in 
the water column or brought into the Marine Works Area attached to vessels may establish more 
readily if there are new or disturbed areas without natural cover. These areas could include the 
Jack up Barge legs, anchor clump weights and any areas of the seabed cleared as part of 
construction works (including areas under anchor lines and chains). 

• Natural colonisation. There are numerous sources of marine pests in Victorian waters. These 
pests may have propagules or lifestages that enable them to be transported large distances. It is 
therefore possible that marine pests may naturally establish in the project area either 
before,during or after works. 
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4.4 Known infested Victorian ports 

All major Victorian ports considered for use (as well as the port of Burnie, Tasmania) have been identified 
as having known exotic pests. However, some ports are significantly worse than others in regards to both 
the number and types of pests present. TDJVs approach on selecting ports to use has been based on 
balancing avoidance of high priority species with practicality. TDJVs assessment of high and medium 
priority species is further detailed in Section 4.1 and Attachment 16.2.  
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An environmental risk assessment has been carried out for the D&C Marine Area works. This 
assessment is contained in the Environmental Risk Register, Attachment C of the D&C Marine Area EMP 
and includes risks with an initial risk assessment (prior to the application of controls) of moderate and 
above. Table 5-1 summarises the potential marine pest and pathogen hazards from project activities, 
potential impacts of these hazards and the risk of occurrence as rated by the environmental risk 
assessment. 

Table 5-1. Summary of Marine Area risk assessment for Marine Pests and Pathogens 

Activity posing hazard Risk/ Potential Impact Inherent 
Risk 
(before 
controls) 

Control 
Measures 
Reference 
(Att I6.1) 

General shipping, vessel 
movements, small vessels, 
vessels originating from 
Victorian waters 

Ecological impacts to reef communities and 
adverse impacts on recreational and 
commercial abalone diving in the region 

High #1-15 

General shipping, vessel 
movements - mobilisation 
of JUB and OSV to site 

Ecological impacts to reef communities and 
adversely impact on the recreational and 
commercial abalone diving in the region 

Extreme #1-15 

Diving operations Ecological impacts to reef communities and 
adversely impact on the recreational and 
commercial abalone diving in the region 

High #1-15 

JUB mobilisation at 
Westernport 

Ecological impacts to Westernport RAMSAR 
reef communities and adversely impact on 
the recreational and commercial abalone 
diving in the region 

Extreme #1-15  

Riser installation works 
(structures, JUB footings, 
seabed disturbance, 
anchors/clump weights) 

Ecological impacts to reef communities and 
adversely impact on the recreational and 
commercial abalone diving in the region 

Extreme #1-15 
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Attachment C of the D&C Marine Area EMP should be consulted for a comprehensive assessment of 
these risks. 
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Control measures provide a primary emphasis on prevention, reinforced by response measures in the 
form of ongoing monitoring and contingency planning. 

Attachment I6.1 describes a range of mitigation and control measures that will be used to avoid/minimise 
the likelihood of the introduction, spread and establishment of marine pests and pathogens 

The measures in Attachment I6.1 are designed to address potential impacts from the risks outlined in 
Section 5 as well as deliver on the objectives, targets and in particular the PRs listed in Section 2.  They 
include requirements and responsibilities for construction (including pre-construction works), evaluating 
performance and reporting.   

Control measures in Attachment 16.1 include references to numerous attachments where Pest and 
Pathogen requirements and measures are described in further detail. These include the following: 

• Attachment I6.3 – Pre-entry Risk Assessment Vessel Register 

• Attachment I6.4 – Pest Monitoring 

• Attachment I6.5 – Diver Declaration 

6.1 Pre-entry risk assessment 

The suitability of VDP project vessels to enter the Project Area site will be based on: 

• Compliance with relevant Commonwealth and State Government legislation/requirements. 

• The likelihood of individual vessels introducing marine pests to the project waters. 

The above are incorporated into a pre-entry risk assessment which will be applied to all vessels before 
initial entry into the Project Area site is approved. All vessels must be able to clearly demonstrate 
completion of the pre-entry risk assessment and any subsequent cleaning and inspections required by it 
(see Attachment I6.1). This information will then be recorded in the pre-entry risk assessment Vessel 
Register (Attachment I6.3) before entry is approved.  

All vessel operators must inform TDJV of their intention to enter project waters and provide sufficient 
advanced warning to enable the assessment to be carried out. 
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Site Environmental Plans (SEPs) have been developed for the Marine Area that detail practical 
environmental management measures implemented to minimise potential impacts of construction activity 
on the environment and community.  
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The information contained in the SEPs is presented in pictorial and tabular drawing format. This is to 
make them easy to use by all site personnel, consultants and subcontractors.  SEPs are updated to 
reflect operating practices on a regular basis. 

The marine pest and pathogen related management controls set out in the General Marine Area SEP 
(TDV-0-EV-PL-0015) are drawn from this sub plan. 

SEPs are held by the Marine Area Environment Manager and are provided on site (onboard TDJV and 
subcontractor vessels) as applicable. The General Marine Area SEP (TDV-0-EV-PL-0015) will be held 
onboard all TDJV and subcontractor vessels at all times.  
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Environmental audits and site environmental inspections (SEIs) are scheduled to detect where PRs are 
not being met with appropriate corrective actions developed to address these issues as they arise. 
Schedules, responsibilities and reporting procedures for marine pests and pathogens are set out in the 
Monitoring, Inspection, Audit and Reporting Schedule – Attachment L of the D&C Marine Area EMP. 

Benthic monitoring is outlined in Attachment I6.4. This monitoring will be undertaken by appropriately 
qualified personnel, in accordance with the appropriate standards and guidelines as specified in 
Attachment L of the D&C Marine Area EMP. 
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Contingency measures have been developed and are summarised below. The control measures table 
(Attachment I6.1) focuses on preventative measures. 

All environmental incidents will be responded to in accordance with the Marine Area Environmental 
Incident Response Procedure (EIRP). The EIRP provides project specific details for the identification of 
and response to potential environmental related incidents in the Marine Area during the D&C phase of 
the VDP.  It provides guidance on strategies to manage potential and actual incidents, as well as follow-
up and reporting requirements. 

The environmental risk assessment has identified the following circumstances that could occur outside 
normal operating conditions: 

• Identification of a known marine pest and/or pathogen in the marine area works site. 

If these circumstances occur, the contingency measures outlined in Figure 9-1 will be implemented. 

In the event that contamination does occur within project waters, early detection and eradication are the 
key secondary management strategies. Upon identification, pests/pathogens will be managed 
accordingly, depending on what risk level they present and what management options are available. 
However, there is no general response as any response will be specifically targeted at the identified 
species.  

The final management strategy, following failed eradication of an identified pest/pathogen species, is 
containment. However, this measure will only be enacted once all other appropriate management 
measures have been exhausted. 
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Figure 9- 1. Identification of a known marine pest and/or pathogen in the marine area works site 

Identification of a known marine pest and/or pathogen in the 
marine area works site through the pest monitoring program 
(Attachment I6.4)   

Stop work in vicinity of the identified marine pest and/or pathogen 

TDJV Actions Consultation / Approval Process 

Marine Pests: 
Notify DSE immediately. 
Marine Pathogens: 
Notify DPI Immediately.  

Assessment of how to manage the 
incursion through the National 
Consultative Committee on 
Introduced Marine Pest Emergencies 
in accordance with the Draft 
Australian Emergency Marine Pest 
Plan (refer to 
http://www.daff.gov.au). 

Approval by Safety Manager, Area 
Environmental Manager & regulatory 
authorities if required 

Review the incident, construction method and control measures. 
Take corrective action if necessary. 

Construction works recommence 

Dispose of products of clean up in accordance with EPA 
requirements 

Notify Site Manager and Environmental Manager immediately  

Implement response measures on a case by case basis (based 
on the nature of the pest/pathogen identified and the extent of its 
establishment) 
- Responses to infestation of natural surfaces to be managed in 
coordination with DSE based on the nature and degree of 
infestation. 
-Blanketing and poisoning of early detected and patches as an 
initial option. Care to be taken in physically disturbing individuals 
as it may exacerbate spore release and recruitment. 

Implement temporary controls to contain the pest and/or 
pathogen and implement cleanup including: 
- Removal and bagging of any suspected organisms (to minimise 
release of any propagules) for identification. 
- Identify and preserve collected specimens (alternatively deliver 
to an appropriate institution for confirmation of identification). 
- Removal of any affected artificial surfaces for 
cleaning/treatment.  
- Quarantining of divers, biosecurity protocols to be applied to 
prevent spread from infested sites to other areas. 
- Quarantining of movements to all non-infected areas.  

Assess the risk from the infestation. Is there a causal link between 
the infestation and project activities? If so classify incident and 
report as per the EIRP. 

Works conducted in accordance with best practice and 
management actions 

Complete notifications as per the 
EIRP. 
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• DSE (2004) Marine Pests: Treat Em Mean - Keep Your Boat Clean 

• DPI (2009) Biosecurity Control Measures for Abalone Viral Ganglioneuritis: A Code of Practice 

• Department Natural Resources and Environment (2002) Victorian Abalone Fishery Management 
Plan. Department of Natural Resources and Environment.  

• DAFF (2005) Draft Australian Emergency Marine Pest Plan. Control Centres Management 
Manual 
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ATTACHMENT I6.1 MARINE PEST AND PATHOGEN MANAGEMENT – CONTROL MEASURES TABLE 

# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

1 Pre-entry Risk 
Assessment - 
Legislative 
Requirements 

36226 & 

36228 

 

Proof of compliance with legislative requirements must be provided for each vessel 
in the form of certificates (i.e. AQIS and State requirements) and records (i.e. ballast 
records) for the following Commonwealth and State Government 
legislation/requirements as applicable. 
• Compliance with Commonwealth:  

• AQIS requirements. 
• State:  

• SEPP (WoV), EP Act 1970, including Waste Management Policy (Ships 
Ballast Water) 2004; and  

• DPI Biosecurity Protocols as required. 
If compliance with applicable Commonwealth and State Legislative requirements 
cannot be proved through production of relevant certificates and records upon 
request, vessel authorisation to access the Marine Works Area will not be approved. 

Offshore 
Construction 
Manager; and  
Vessel Operators; 
 

Construct  Vessel Register 

Cleaning and 
Inspection 
logs/records 

Inspections and 
Checklists 

 

2 Pre-entry Risk 
Assessment – 
Assessment 
Methodology  

31197, 

36226 & 

36228 

 

Once compliance with legislative requirements has been confirmed the vessel will 
be assessed and an inspection required if the risk assessment process identifies the 
vessel as having potential for translocation of significant pest species, even if 
inspection is not required under AQIS or Victorian Legislation. Assessment will be 
based on: 
• Degree of exposure: Known infested ports that the vessel has passed through 

since its last inspection/cleaning/dry docking. 
• Period of exposure: Period of time spent in known infested ports and thus the 

likelihood of fouling of the vessels hull and ballast etc. 
Due to significant variations in the different ports vessels will be acquired from, the 
specific pests exposed to, periods of exposure and dry dock/cleaning history; the 
risk rankings in regards to both exposure and period of exposure will be based on 
investigation of the specific port, its known pest species and the expected period 
required for infestation of the vessel. This investigation will be undertaken by TDJV 

Offshore 
Construction 
Manager; and 
Marine Area 
Environment 
Manager 

Construct  Pre-entry Risk 
Assessment 
Records (Vessel 
Register) 
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environment team staff and/or the A1MT in conjunction with references from 
literature and marine biologists. 

3 Pre-entry Risk 
Assessment –
Classification 

31197, 

36226 & 

36228 

 

Following the risk assessment, each vessel will be assigned a risk classification 
(Low or High). Based on this risk classification the following management will be 
required. 
• Low risk: Insignificant risk of translocation of significant pest species. An 

inspection may be requested but will not be mandatory, prior to entry.   
• High Risk: Inspection required. Inspection outcomes or risk profile to 

determine cleaning requirements. 
Note:  
• Vessels that have been cleared as part of the pre-entry risk assessment will not 

be required to undergo reassessment in the event they leave the Marine Works 
Area and subsequently return, unless there is reasonable evidence to suggest 
the vessel risk category has changed e.g. length of time away in other waters, 
time spent in ports with known infestations etc. 

• All cleaning required by the pre-entry risk assessment shall be witnessed and 
recorded by a suitable third party acceptable to AQIS and EPA Victoria. 

• Vessels sourced locally from the immediate project area/bioregion (specifically 
vessels bought to site by trailer) may be excluded from the risk assessment as 
there is a much reduced likelihood of infestation, provided they comply with 
biosecurity protocols and the Diver Declaration, if applicable (Attachment 16.5). 

• All vessels will be logged in the pre-entry risk assessment Vessel Register 
(Attachment I6.3) 

The pre-entry risk assessment process is further detailed in figure 1. 

Offshore 
Construction 
Manager;  
Vessel Operators; 
and 
Marine Area 
Environment 
Manager 

Construct  Pre-entry Risk 
Assessment 
Records (Vessel 
Register) 
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4 Pre-entry Risk 
Assessment – 
Inspections 

36226 & 

36228 

 

Vessels classified as High risk by the Pre-entry Risk Assessment will be inspected 
by professionals experienced in identifying marine pests. All other inspections (low 
risk, casual etc) will be completed by the Marine Area Environment Team and 
project divers. 
Pre-entry Risk Assessment Inspections will include the following:  
• Direct inspections of hulls, surfaces, cavities and equipment for presence of 

large marine pest species. 
• Inspection of documentation of cleaning and any decontamination of equipment 

and vessels. 
• Inspection of processes and techniques implemented to prevent translocation 

of marine pests. 
Further details on cleaning and inspections are contained in Attachment 16.5 Diver 
Declaration. 

Offshore 
Construction 
Manager;  
and 

Marine Area 
Environment 
Manager 

Construct  Cleaning and 
Inspection 
logs/records 

Inspections & 
Checklists 

Diver 
Declaration 

 

5 Pre-entry Risk 
Assessment – 
Cleaning 

36226 & 

36228 

 

If pre-entry cleaning is deemed necessary by an inspection or for any other reason, 
this must be carried out and documented before the vessel travels to the project 
site. Cleaning will be conducted as follows: 
• Specific target species based cleaning methods. 
• General cleaning of biofouling, debris and contaminated ballast and bilge 

waters. 
• Specific cleaning methodologies will be followed for high risk vessels including 

the JUB and OSV (e.g. cleaning of legs and water intake grill respectively – if 
deemed necessary). These will be managed though the relevant procedures 
(e.g. JUB Mobilisation Procedure) 

To ensure that there is sufficient time for vessels to be cleaned before they begin 
works on site, the TDJV environment team must receive sufficient notification to 
allow a risk assessment, and potential inspection and cleaning to be completed 
before entry to the project site. If this requirement is not met the vessel may be 
refused entry. 

Offshore 
Construction 
Manager;  
Vessel Operators; 
and 

Marine Area 
Environment 
Manager 

Construct  Cleaning and 
Inspection 
logs/records 

Construction 
logs and records 

Inspections & 
Checklists 
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6 Pre-entry Risk 
Assessment – 
Biosecurity 
Protocols 

36226, 

36228 & 

36229 

 

All vessels and equipment entering the project site must be able to demonstrate 
compliance with Department of Primary Industries (DPI) biosecurity protocols.  
• Local vessels do not have to complete the full risk assessment so long as they 

can achieve this. 
• If any vessels are unable to demonstrate compliance with DPI biosecurity 

protocols, or there is any other reason to expect contamination, they will be 
subjected to a full pre-entry risk assessment. 

Offshore 
Construction 
Manager;  
Vessel Operators; 
and 
Marine Area 
Environment 
Manager 

Construct Cleaning and 
Inspection 
logs/records 

Inspections & 
Checklists 

Diver 
Declaration 

 

7 Vessel 
Register 

36226, 

36228 & 

36229 

The status of all project vessels, in regards to completion of the Pre-entry Risk 
Assessment, inspections, cleaning and all other documentation required will be 
contained within the Vessel Register. The Vessel Register is managed through 
Attachment I6.3 – Pre-entry Risk Assessment Vessel Register. 

Marine Area 
Environment 
Manager 

 

Construct  Cleaning and 
Inspection 
logs/records 

 

8 Ongoing 
Inspections 
Cleaning and 
Surveillance 

36226, 

36228 & 

36229 

The following ongoing inspections and cleaning program will be carried out 
throughout construction: 
• Pre-entry risk assessment and any relevant cleaning/inspection requirements. 
• Random and scheduled inspections including vessels, moorings and 

equipment as well as processes and techniques implemented to prevent 
translocation of marine pests.  

• Inspection of vessels and equipment that have re-entered a contaminated 
port/area during the duration of the project if a high risk is identified. 

• Audits/Inspections completed by TDJV environment team staff including 
biosecurity protocols/records etc. 

Marine Pest and Pathogen Monitoring management is further addressed in 
Attachment I6.4 

Offshore 
Construction 
Manager; 
Vessel Operators; 
and 
Marine Area 
Environment 
Manager 

 

Construct  Random & 
scheduled 
inspections & 
checklists 

Diver 
Declaration 

 

9 Domestic 
Ballast water 
management 

36226 & 

36228 

 

Domestic ballast water to be exchanged off shore en route to site if it has been 
taken on board in an area of known infestation. All exchange to be undertaken in 
accordance with Vic EPA ballast water requirements.  

Offshore 
Construction 
Manager; and 
Vessel Operators  

Construct Construction 
logs and 
records 
Inspections & 
Checklists 
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10 Vessel 
Management 

36226 & 

36228 

 

• Minimisation of time spent in domestic, infested ports. 
• “Safe havens” will be identified, where possible, nearby to infested ports for the 

safe mooring of vessels if necessary when not in use. 
• Minimise as far as practicable, vessel movements to ports during spore release 

seasons for Undaria kelp (June to November) and Asterias seastar (July to 
October). 

Offshore 
Construction 
Manager; 
Vessel Operators; 
Marine Area 
Environment 
Manager 

Construct Safe havens 
identified 
Inspections & 
Checklists 

 

11 Abalone viral 
ganglioneuritis 
– Quarantine 
Requirements 

 

36229 The following measures will be enacted to ensure the prevention of infection: 
• All dive gear and equipment will be maintained in a clean condition in 

accordance with Section 2 of the Code of Practice for Recreational Divers and 
Fishermen of the Department of Primary Industries (DPI) Biosecurity Controls 
for Abalone Viral Ganglioneuritis. Section 2.1 only applies to vessels that are 
removed from the water at port. 

• Where divers have been employed within waters known to be infested with 
abalone viral ganglioneuritis (abalone disease) as per the Victorian Abalone 
Divers Association Inc, (VADA) website: www.vada.com.au (roughly between 
Port Macdonnell and Apollo Bay), all diver gear and equipment will be 
decontaminated in accordance with Section 2 of the Code of Practice for the 
Wild Harvest Sector of the DPI Biosecurity Controls.   

• Divers to sign a declaration of clean status of all gear/equipment used onsite 
and acknowledge DPI Biosecurity Protocols. 

Dive 
subcontractors 

Construct  Inspections & 
Checklists 

Diver 
Declaration 

 

12 Abalone viral 
ganglioneuritis 
– Victorian 
Diver 
Disinfection 
Protocol  

36229 The Diver Disinfection Protocol details personal and equipment decontamination, 
disinfectants, disinfection procedures and when disinfection is required.  
Disinfectants: 
• Calcium hypochlorite Ca(OCl)2 comes in a powder form and the dilution used 

is 7g/litre. The solution should be made up freshly each day. Seawater can be 
used to dilute. 

• Soap is also very effective against herpes virus as it attacks the lipid (fat) outer 
layer of the virus. 

• Virkon® powder at 20g/litre  
All the disinfectants above do not work in the presence of organic material. 

Dive 
subcontractors 

 

Construct  Inspections & 
Checklists 

Cleaning and 
Inspection 
logs/records 

Diver 
Declaration 
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Therefore seaweed, shell, and other accumulations must be removed before 
applying the disinfectant. 
Disinfection: 
Disinfection of equipment (wetsuits, fins, masks, gloves, hand tools) is best carried 
out by immersion in or spraying on the disinfectant. Chlorine disinfectants are more 
effective with 10 - 30 minute contact time. Virkon® contact time is 10 minutes.  
Personal disinfectant is best carried out by using soap and washing clothing by 
soaking first in a napisan type product finishing with a soap wash. 
When to disinfect: 
Disinfection should be carried out after use of the equipment and when moving 
between different locations.  

13 Abalone viral 
ganglioneuritis 
– DPI 
Biosecurity 
Protocols 
 

36229 This must be followed for equipment and other resources that have potentially been 
in contact with infected abalone including boats, divers and diving equipment, 
transport and personnel. The decontamination protocol identifies different 
procedures based on diver and vessel specifics. 
For further details refer to the code of practice available at the DSE website: 
http://www.dpi.vic.gov.au/ 

Dive 
subcontractors 
 

Construct  Inspections & 
Checklists 

Cleaning and 
Inspection 
logs/records 

Diver 
Declaration 

 

14 Abalone viral 
ganglioneuritis 
– DSE 
Biosecurity 
Protocols 
 

36229 The DSE biosecurity protocols, Aquatic Pests: Treat ‘em mean – keep your boat 
clean should also be adhered to.  
For further details refer to the to the following document from the Parks Victoria 
website: http://www.parkweb.vic.gov.au/resources/17_2030.pdf 

Dive 
subcontractors 
 

Construct  Inspections & 
Checklists 

Cleaning and 
Inspection 
logs/records 

Diver 
Declaration 
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15 Monitoring – 
Marine Pests 

 

36228 & 

36229 

Post construction surveys to assess areas most at risk. Monitor disturbed areas 
including: 
• Intake and outlet 
• Mooring and footing structures 
• Disturbed seabed around these structures which present an environment in 

which marine pests can easily establish.  
Marine Pest and Monitoring management is further addressed in Attachment I6.4 

Marine Area 
Environment 
Manager 

 

Design, 
Construct 
& 
Operation 

Monitoring data 
and reports 

 

* The Responsibilities column refers in many cases to senior positions within the project organisation, due to the changing nature of project teams.  In practice some 
responsibilities may be delegated by the person nominated. 
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Legislative Requirements (based on each individual vessels specific port and dry docking history) 

Pre-entry Risk Assessment

Interstate Waters
(Vessels travelling f rom Interstate Waters)

Demonstrate compliance with SEPP (WOV).
-Demonstrate compliance with the Environment Protection Act 

1970, including Waste Management Policy (Ships Ballast 
Water) 2004.

- Demonstrate compliance with DPI Biosecurity Protocols as 
required.

Commonwealth
(Vessels travelling f rom International 

Waters)

-Demonstrate compliance with AQIS 
requirements. 

Victorian Waters
(Vessels travelling f rom Victorian 

Waters)

Note: 
- If legislative or any 
other compliance 
cannot be 
demonstrated, as 
required, the vessel 
will be deemed 
unsuitable for project 
use until rectification 
occurs. 

Immediate Vicinity of the 
project Area

- Demonstrate compliance with DPI 
Biosecurity Protocols as required.

* If  there is any reason to expect 
contamination the vessel will be 

subjected to the full Risk 
Assessment.

Victorian Ports
- Demonstrate compliance with DPI 
Biosecurity Protocols as required.

Risk Assessment
The following will be required to determine the risk classif ication for each individual vessel:

Exposure: Known infested ports that the vessel has passed through since its last inspection/cleaning/dry docking.
Period of Exposure: Period of  time spent at known infested ports and thus the likelihood of  fouling of the vessels hull and ballast etc.

Assign Risk Rankings: To individual ports and the period of  exposure based on the likelihood that vessels have become contaminated (based on 
investigation of  the specif ic port, it’s known pest species and the expected period required for contamination of  the vessel (literary and expert references)).

Rankings may also be increased based on: - The vessels proposed exposure period on site    - If  there is any other reason to expect contamination

A Risk classification will then be assigned by the Risk Matrix as follows:

Inspection Required
-Various methods/degree of  inspection required 
must be witnessed and recorded by a suitable 

third party acceptable to AQIS and EPA Victoria.
-The inspection will deem the vessel as either:

- In need of  Cleaning.
- Suitable for Project Use.

Cleaning Required
- Various methods/degree of  cleaning 

required must be witnessed and 
recorded by a suitable third party 

acceptable to AQIS and EPA Victoria.

Vessel Deemed Clean
(no Inspection or Cleaning Required)

Pre-entry Risk Assessment Complete
- Vessel may now enter site provided it has satisf ied all required conditions 

High Risk Classification Low Risk Classification

Figure 1. Pre-entry Risk Assessment Process 
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Figure 2.  Management zones for the commercial harvest of abalone in Victoria  

Source: DNRE, 2002. 
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ATTACHMENT I6.2 HIGH PRIORITY PEST SPECIES AND 
PATHOGEN DESCRIPTIONS 
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This attachment describes the high priority Pest Species and Pathogen, identified by TDJV in the Marine 
Pest and Pathogen Management Sub Plan. It is important that these species are easily identified in order 
for the Monitoring Program and Contingency measures to be implemented successfully in the event that 
Marine Pest and/or Pathogen translocation occurs in project waters. Control measures designed to both 
prevent and mitigate the potential negative impacts of marine pests and/or pathogen translocation are 
described in Attachment I6.1 Control Measures Table. This Attachment must be read in conjunction with 
Attachment I6.5 – Pest Monitoring. Contingency measures relating to marine pests and/or pathogen 
translocation are described in the Marine Pest and Pathogen Management Sub Plan, section 9. 
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The following descriptions and images have been extracted from the National Introduced Marine Pest 
Information System (NIMPIS): http://adl.brs.gov.au/marinepests/ unless otherwise stated. 

2.1 Undaria pinnatifida (Japanese wakame)  

 

Figure 2-1. Undaria pinnatifida Identification idAdult Plant. 
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Undaria pinnatifida is a brown seaweed that can reach an overall length of 1-3 metres. It is an annual 
species with two separate life stages. The macroscopic stage (the sporophyte), usually present through 
the late winter to early summer months and a microscopic stage (the gametophyte), present during the 
colder months. The sporophyte is golden-brown in colour, with a lighter coloured stipe. The stipe has 
small pinnae at the top (at the beginning of the blade) and during the reproductive season, a distinctive 
convoluted sporophyll at the base.  

 

Figure 2-2. Undaria pinnatifida Identification ida that can re 

     

Figure 2-3. Undaria pinnatifida Identification – young plants 

Source: Australian Marine Ecology 2010. 
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2.2 Asterias amurensis (Northern Pacific Seastar) 

 

Figure 2-4. Asterias amurensis 

Asterias amurensis is a large seastar with a small central disc and five distinct arms that taper to pointed 
tips. It is predominantly yellow in colour and often seen with purple or red detail on its upper surface. 
There are numerous small spines with sharp edges on the upper body surface that are arranged 
irregularly along the arm edges. On the underside of the body, these spines line the groove in which the 
tube feet lie, and join up at the mouth in a fan-like shape. The underside is a uniform yellow in colour. 
Fully grown individuals can reach 40-50 cm in diameter.  

 

Figure 2-5. Asterias amurensis sterias amurens 
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2.3 Sabella spallanzanii (European Fanworm)   

 

Figure 2-6. Sabella spallanzanii  

Source: CRIMP, CSIRO Marine Research  

Sabella spallanzanii is a large tube dwelling worm with a crown of feeding tentacles formed in two layers. 
One layer of tentacles is distinctly spiralled. The feeding tentacles can vary in colour from a uniform dull 
white to brightly banded with stripes of orange, purple and white. Adult worms range in size from 90-400 
mm, with the feeding crown accounting for roughly 45-60 mm of this length. Worms found in deeper 
water are generally larger. The tube of the worm is semi-hardened mucus, which is secreted by the worm 
as it grows. It is often covered by many small organisms and becomes wrinkled towards the base.  

 

Figure 2-7. Sabella spallanzanii abella spallanz 
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2.4 Caulerpa taxifolia (aquarium weed) 

 

Figure 2-8. Caulerpa taxifolia 

Caulerpa taxifolia is a light green macoalga with upright leaf-like fronds arising from creeping stolons. 
The fronds are flattened laterally and the small side branchlets are constricted at the base (where they 
attach to the midrib of each frond), are opposite in their attachment to the midrib (as opposed to 
alternating) and curve upwards and narrow towards the tip. The invasive aquarium clone is 
morphologically identical to native populations of this species. Frond diameter is 6-8 mm and frond length 
is usually 3-15 cm in the shallows, 40-60 cm in deeper situations but can grow up to 2.8 m in height.  

 

Figure 2-9. Caulerpa taxifolia aulerpa taxifo 
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3.1 Abalone viral ganglioneuritis  

Abalone viral ganglioneuritis (formerly known as abalone herpes-like virus or ganglioneuritis) first 
appeared in southern Victoria in late 2005 and can have a devastating impact on abalone populations. 
The disease however has not previously been identified in the VDP Project Area. It is therefore 
imperative that TDJV effectively manage the risk of introducing abalone disease, to protect local fishing 
and diving for both recreational and commercial purposes.  

The following extract is taken from DPIs Biosecurity Controls for Abalone Viral Ganglioneuritis, A Code of 
Practice, February 2009. 

“Abalone disease causes damage to the nerve tissues of abalone (the ganglia) and results in paralysis 
and death in most cases. The virus seems to occur most often where there are dense populations of 
abalone, but other stress factors such as high water temperatures, spawning or the presence of other 
disease agents may pre-dispose abalone to becoming infected or showing clinical signs of the disease. 
Infected abalone are lethargic and may have enlarged mouth-parts and a curled foot (refer to Figure 3-1 
below). The presence of enlarged mouthparts alone is not sufficient to diagnose abalone viral 
ganglioneuritis (not always present in infected abalone); it is only an indicator of suspected infection. 
When clinically affected by the virus, the abalone are weak and easily removed from or they fall off the 
substrate”. 

 

Figure 3-1. Identification of the clinical signs of Abalone Disease  
(Source: DPI, code of practice, Biosecurity Control Measures for Abalone viral ganglioneuritis) 
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Undaria pinnatifida (Japanese wakame) 

·  NIMPIS 2010, Undaria pinnatifida general information, National Introduced Marine Pest 
Information System, viewed 11 August 2010 <http://www.marinepests.gov.au/nimpis>. 

Asterias amurensis (Northern Pacific Seastar) 

·  NIMPIS 2010, Asterias amurensis general information, National Introduced Marine Pest 
Information System, viewed 11 August 2010 <http://www.marinepests.gov.au/nimpis>. 

Sabella spallanzanii (European Fanworm) 

·  NIMPIS 2010, Sabella spallanzanii general information, National Introduced Marine Pest 
Information System, viewed 11 August 2010 <http://www.marinepests.gov.au/nimpis>. 

Caulerpa taxifolia (aquarium weed) 

·  NIMPIS 2010, Caulerpa taxifolia general information, National Introduced Marine Pest 
Information System, viewed 11 August 2010 <http://www.marinepests.gov.au/nimpis>. 

Abalone viral ganglioneuritis  

·  Department of Primary Industries. Biosecurity Controls for Abalone Viral Ganglioneuritis, A Code 
of Practice, February 2009 
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ATTACHMENT I6.3 PRE-ENTRY RISK ASSESSMENT VESSEL RE GISTER 

This attachment describes the Vessel Register which must be completed for all vessels before access to the Marine Works Area is authorised. This register is 
updated and maintained by the TDJV Marine Area Environment Team and can only be completed once a Pre-entry Risk Assessment and its associated 
requirements have been met. Control measures designed to mitigate the potential negative impacts of marine pests and pathogens are described in Attachment 
I6.1 Control Measures Table.  Contingency measures relating to marine pests and pathogens are described in the Marine Pest and Pathogen Management Sub 
Plan, Section 9.  

 

 

Figure 1. Pre-entry Risk Assessment Vessel Register  (Template) 



 

Attachment I6 – Marine Pest and Pathogen Management Sub Plan 

// Page 21 

// TDV-0-EV-SB-0013.I6 

�

�

�

�

�

�

����(/0#1��2'3"�4���
���
���
�����



 

Attachment I6 – Marine Pest and Pathogen Management Sub Plan 

// Page 22 

// TDV-0-EV-SB-0013.I6 

This page has been left intentionally blank. 

�

�

�

�

�



 

Att I6.4 D&C Marine Area – Marine Pest and Pathogen Management Sub Plan 

// Page 1 

TDV-0-EV-SB-0013.I6.4 

ATTACHMENT I6.4 PEST MONITORING 
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This attachment describes monitoring components of the Marine Pest and Pathogen Management Sub 
Plan in further detail.  Control measures designed to mitigate the potential negative impacts of marine 
pests and pathogens are described in Attachment I6.1 Control Measures Table.  Contingency measures 
relating to marine pests and pathogens are described in the Marine Pest and Pathogen Management 
Sub Plan, Section 9. 
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Disturbed habitats and surfaces, including newly introduced artificial surfaces, can be readily colonised 
by marine pests. The purpose of this Pest and Pathogen Monitoring program is to ensure that the Marine 
Works Area Site, general project area, project vessels and any disturbed areas are not colonised by 
marine pests and do not provide a foothold for further invasions into the natural Bass Coast habitats. The 
early detection of any colonising pest will maximise the effectiveness of any potential control and 
eradication (contingency) measures. 
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The objectives of this monitoring component are to survey the nature and spatial extent of seabed 
impacts from the construction of intake and outlet structures, and to ensure compliance with relevant 
aspects of the performance requirements listed in Table 3-1. 

Table 3-1. Performance Requirements 

PR # Description 

36226 Compliance with the Commonwealth and State legislative requirements for Ballast Water. 

36228 Develop and implement a marine pest risk management and monitoring process (including a 
process directed to addressing the risks of introducing pests by vessels and equipment). 

36229 Develop and implement a risk management process specifically for limiting risk of abalone 
disease.  
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4.1 Project Vessels 

Monitoring of project related vessels throughout marine area construction works will include: 

·  Pre-entry Risk Assessment and any relevant cleaning/inspection requirements (as described in 
Attachment I6.1 –Control Measures Table. 

·  Random vessel inspections using divers/ROV as required; 
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·  Observations during marine area construction works; and 

·  Audits/Inspections completed by TDJV environment team staff including biosecurity 
protocols/records etc. 

4.2 Marine Structures and Disturbed Areas 

Disturbed areas including the intake and outlet, mooring and footing structures, as well as any disturbed 
seabed around these structures, present an environment in which marine pests can easily establish. 
Preventative management of vessels and diving operations is the primary tool to minimise these risks 
(refer to Attachment I6.1 –Control Measures Table) however, these areas may still be subject to 
colonisation. 

Monitoring of disturbed areas shown will be achieved through the following. 

·  Monitoring and inspection of new or artificial surfaces in the Project Area, by Marine Biologists, 
as shown in Figure 6-1. These will be assessed as part of the post construction benthic 
monitoring program (see the Marine Flora and Fauna Sub Plan – Attachment I4) for biofouling 
pests such as Undaria, Codium and Sabella. 

·  Observations may be made during marine area construction works. 
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In the event that the monitoring program detects pest species, the following actions will be taken: 

·  Consult DPI and DSE immediately. Provide information regarding the species detected and 
level/extent of infestation. 

·  If possible, determine introduction pathway and establish if due to failure of project 
environmental controls. 

·  Establish if a there is causal link between the infestation and project activities. In consultation 
with DPI and DSE establish appropriate clean up measures where applicable. 

·  Carefully remove and bag (to minimise release of any propagules) any suspected organisms 
for identification. 

·  Identify and preserve any collected specimens, or deliver to an appropriate institution for 
confirmation of identification. 

·  Provide assistance to DSE/DPI to implement a broader response as required. 
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A written report for all marine pest observations will be provided to DPI and DSE. 
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Figure 6-1. Location of marine structures and areas  of potential disturbance 
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ATTACHMENT I6.5 Diver Declaration 

Marine pest and pathogen translocation to the Victorian Desalination Project (VDP) project waters has 
been identified as a key environmental risk. If introduced, marine pests (e.g. Undaria pinnatifida - 
Japanese wakame) and pathogens (e.g. Abalone viral ganglioneuritis - abalone disease) could cause 
significant adverse effects on surrounding marine environment and the commercial viability of local 
fisheries.   

Thiess Degrémont Joint Venture (TDJV) as the appointed D&C Contractor has a number of contractual 
Performance Requirements (PRs) that must be met to specifically address management of marine pests 
and pathogens.  

·  Develop and implement a marine pest risk management and monitoring process (including a 
process directed to addressing the risks of introducing pests by vessels and equipment) 
(PR#36228). 

·  Develop and implement a risk management process specifically for limiting risk of abalone 
disease (PR#36229). 

In order to comply with the above, all divers employed for the VDP marine works must take adequate 
steps to ensure that they and their dive gear and equipment used on site are free from pests and 
pathogens. Divers must acknowledge that they understand and agree to these requirements as 
stipulated below. TDJV may request evidence of compliance with biosecurity protocols including 
inspections and evidence of cleaning (i.e. cleaning logs and photographs etc). 

I __________________________________ of _________________________________ (organisation) 

Hereby acknowledge that   I   /   employees operating under me (delete as appropriate) understand 
and agree to the following conditions for activities associated with VDP marine area works.  

1. All dive gear and equipment will be maintained in a clean condition in accordance with Section 2 
of the Code of Practice for Recreational Divers and Fishermen of the Department of Primary 
Industries (DPI) Biosecurity Controls for Abalone Viral Ganglioneuritis. Section 2.1 only applies 
to vessels that are removed from the water at port. 

2. Where divers have been employed within waters known to be infested with abalone viral 
ganglioneuritis (abalone disease) as per the Victorian Abalone Divers Association Inc, (VADA) 
website: www.vada.com.au (roughly between Port Macdonnell and Apollo Bay), all diver gear 
and equipment will be decontaminated in accordance with Section 2 of the Code of Practice for 
the Wild Harvest Sector of the DPI Biosecurity Controls.  

3. Evidence of compliance with the above may be sought and will be provided upon request. 

Print name: _____________________________       Position: ____________________________ 

Signed:       _____________________________        Date:      ____________________________  


