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

A1MT Area 1 Marine Team 

Cetacea The taxonomic order that includes whales, dolphins and porpoises.  

D&C Design and Construct Phase of the VDP 

DEWHA Department of the Environment, Water, Heritage and the Arts 

DPs Design Packages 

DP Vessel Dynamic Positioning Vessel 

DSE Department of Sustainability and Environment 

EIRP Environmental Incident Response Plan 

EMP Environmental Management Plan 

EMS Environmental Management System 

EP Act Environment Protection Act (1970) 

EPA Victorian Environment Protection Authority 

EPBC  Act Environment Protection and Biodiversity Conservation Act (Commonwealth) (1999) 

FFG Act Flora and Fauna Guarantee Act (1988) 

JSEA Job Safety and Environmental 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. 

NATA National Association of Testing Authorities 

O&M Operation and Maintenance Phase of the VDP 

OSV Offshore Support Vessel 

PC Performance Criteria 

PETS Protected, Endangered and Threatened Species 

psu practical salinity units 

PR Performance Requirement 

SEI Site Environment Inspection 

SEP Site Environmental Plans 
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SEPP State Environment Protection Policy 

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

TDJV Thiess Degrémont Joint Venture 

VDP Victorian Desalination Project 

WAA Works Approval Application 

WAP Work Area Packages 

WP Work Packs 
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This Marine Flora and Fauna Sub Plan details the existing marine environment, potential risk areas, the 
management measures and monitoring required to mitigate any potential negative impacts on marine 
flora and fauna throughout 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) and D&C Marine Area EMP.  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 
(PRs), performance criteria (PC) and other obligations which may involve marine flora and fauna. 

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. 

This sub plan must be read in conjunction with the following Marine Area sub plans and their associated 
attachments: 

• Attachment I3 – Resource Efficiency and Waste Management Sub Plan 

• Attachment I5 – Helicopter Management Sub Plan 

• Attachment I6 – Marine Pest and Pathogen management Sub Plan 

• Attachment I7 – Underwater Noise Management Sub Plan 

Where applicable, these Sub Plans have been developed consistent with this sub plan to address 
specific flora and fauna components. The specific flora and fauna components managed through these 
sub plans (the current plan and those listed above) are detailed in Section 6 - Control, Management and 
Mitigation Measures. 
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The objective of this Marine Flora and Fauna Sub Plan is to maintain the integrity of existing marine flora 
and fauna through providing management, monitoring and contingency measures. These have been 
designed to mitigate potential negative impacts on marine flora and fauna in the project area during 
construction to ensure project objectives, targets and obligations, including performance requirements 
and criteria, are met. This will be achieved largely though design measures, environmental monitoring 
and the complementary measures outlined in the associated sub plans (listed above). 

Table 2-1 outlines the relevant marine flora and fauna 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 2-2-1. Environmental objectives, targets and performance requirements 
Issue  Objective/Performance 

Criteria 
Target/Performance Requirements 

Marine 
flora and 
fauna - 
general 

• Protect marine flora and 
fauna 

• No significant impact on 
Bunurong Marine 
National Park and on the 
protected values of 
marine parks 

• Minimise to the extent 
practicable the impacts on 
marine flora and fauna 
from Project Activities 

• Avoid impacts on the 
ecology of reefs with high 
biodiversity, to the extent 
practicable (PR#31195) D, 
C. 

Develop, implement and maintain methods and 
management systems to protect marine flora and fauna 
(PR#31197) C. 
Avoid to the extent practicable direct impacts from 
construction in the designated areas, presented in 
Figure PR Sensitivity Area – Marine Area in the 
Property Schedule PR#31198) D, C. 
Trenching is not permitted in the designated areas 
presented in Figure PR Sensitivity Area - Marine Area 
in the Property Schedule (PR#31199) D, C. 
Manage any geotechnical investigation program to 
avoid significant impacts on the high relief reef in the 
designated areas and marine fauna in general and 
cetaceans in particular (PR#31200) D, C1. 
Any spoil from marine construction to be disposed of in 
accordance with EPA Best Practice Guidelines for 
Dredging and the National Ocean Disposal Guidelines 
for Dredged Material (PR#31201) C2. 

Marine 
flora and 
fauna – 
intake 

• Minimise impacts on 
marine flora and fauna 
from intake structure 

• Minimise impact on 
Bunurong Marine 
National Park and on the 
protected values of 
marine parks 

• Prevent entry of penguins 
and other diving birds into 
the intake structure 

• Limit entrainment of marine  
• biota (PR#32202) D. 

Provide an external grill space no greater than 100 mm 
x 100 mm or, if the grill space is greater than 100 mm 
in any one direction, then the space should be no 
greater than 50 mm in any other direction. Alternatively 
implement other measures to achieve the performance 
criteria (PR#32204) D. 
Locate and design intake structure: 
• To avoid significantly affecting the beneficial uses 

associated with the designated areas of high relief 
reef and coastal reserve presented in Figure PR 
Sensitivity Area – Marine Area in the Property 
Schedule, and minimise impacts on the ecology of 
moderate relief reefs if practicable 

• To achieve a horizontal intake velocity of less than 
0.15 m/s (during still conditions)  
So that the lowest point of intake area is at least 4 
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Issue  Objective/Performance 
Criteria 

Target/Performance Requirements 

metres above surrounding seafloor level 
• To inform final site selection and hydrodynamic 

modelling, undertake a survey prior to construction 
of the Intake structure to identify marine 
community composition and structure within 300 m 
of the proposed Intake site and use existing 
knowledge of larval behaviour to demonstrate 
compliance with relevant Performance Criteria 
(PR#32205) D. 

Demonstrate through hydrodynamic modelling of 
Seawater Intake Structures and behaviour that the 
Project will limit entrainment to meet performance 
criteria (PR#32206) D. 
 
Monitor and report on possible effects of entrainment 
on marine biota including changes to recruitment and 
marine community structure and demonstrate 
compliance with the relevant performance criteria 
(PR#32207) D. 

Marine 
flora and 
fauna – 
outlet 

• Minimise impacts on 
marine flora and fauna 
from siting and operation 
of Outlet structure 

• Minimise impact on 
Bunurong Marine 
National Park and on the 
protected values of 
marine parks 

• Minimise impact on 
ecosystem integrity 

• Comply with State 
Environment Protection 
Policy (Waters of Victoria) 

• No observable 
accumulation of solid 
matter or staining on the 
beach (PR#33208) D, C. 

Meet the requirements of the EPA with regard to the 
Works Approval Application and discharge licence 
(PR#33210) D, C. 

Achieve a minimum engineering design dilution target 
of at least 50:1 into the local ambient water column 
within 100 metres of the diffuser(s) under all design 
flow conditions (PR#33211) D. 

Define an area to be approved by the EPA which at its 
boundary achieves not more than 1 psu (or as agreed 
with the EPA) above regional ambient salinity, 95% of 
the time on an annual basis, outside the designated 
areas presented in Figure PR Sensitivity Area – Marine 
Area in the Property Schedule (PR#33212) D. 

No discoloration of the sea surface visible from land 
due to surface strike of the plume(s) (PR#33213) D. 

Develop and implement pre-construction survey prior to 
the construction of the outlet and post construction 
survey and monitoring program to: 

• Demonstrate protection of beneficial use outside 
the areas to be approved by EPA 

•  Assess the extent, magnitude and level of impacts 
of discharge on marine flora and fauna 

• Assess the long term impacts of outlet 
discharge(s) 

• Document the condition of high and moderate 
relief reef ecosystems in the vicinity of the mixing 
zone; and 
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Issue  Objective/Performance 
Criteria 

Target/Performance Requirements 

• Otherwise demonstrate performance in 
compliance with the Performance Criteria 
(PR#33214) D. 

Demonstrate through modelling that the projected 
operation will meet the performance criteria 
(PR#33215) D 

Conduct tracer testing to demonstrate compliance of 
the marine structures with the performance criteria 
(PR#33216) D. 

Direct toxicity assessment and water quality 
assessment shall be undertaken to confirm that 
representative concentrate (which contains 
representative chemical additives) meets the 
requirements of the State Environment Protection 
Policy (Waters of Victoria) environmental quality 
objectives of 99% ecosystem protection for largely 
unmodified aquatic ecosystems (PR#33217) D. 

Prior to construction of the diffuser Project Co must 
demonstrate to the EPA, following examination by the 
Independent Reviewer & Environmental Auditor, that 
the diffuser has been designed, and will be located and 
operated, in a manner that minimises the size of the 
mixing zone to the extent practicable and minimises 
environmental risks outside the mixing zone 
(PR#33218) D. 

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) C3. 
Develop and implement a risk management process 
specifically for limiting risk of abalone disease 
(PR#36229) C3. 

Underwater 
noise and 
vibration - 
ecological 

Protect cetaceans 
Compliance with EPBC Act 
Policy Statement 2.1 - 
Interaction between offshore 
seismic exploration and whales 
(PR#37230) C. 

Conduct any geophysical survey of Project Activities in 
accordance with the procedures outlined under the 
EPBC Act Policy Statement 2.1 - Interaction between 
offshore seismic exploration and whales (PR#37231) 
C1. 

D = Design phase requirement; C= Construct phase requirement 

1 = These PRs are primarily addressed through the Underwater Noise Sub Plan 

2 = These PRs are primarily addressed through the Resource Efficiency and Waste Management Sub Plan 

3 = These PRs are primarily addressed through the Marine Pest and Pathogen Sub Plan 

For completeness, all relevant marine flora and fauna PRs are included above (see endnotes). 
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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 Obligations Register.  The Environmental Compliance Tracker tracks 
conformance with these PRs and is updated regularly by the TDJV Environmental Coordinator and Area 
Environmental Managers. 

2.1 Water quality objectives 

The State Environment Protection Policy (Waters of Victoria) (SEPP WoV) sets the objectives for water 
quality in Victoria.  The EES determined the rationale for setting locally derived trigger values (Section 
4.4.2 of Technical Appendix 23) based on the SEPP WoV and baseline data. The following water quality 
objectives are derived from the baseline water quality data presented in the EES: 

Table 2-2: Locally derived water quality objectives 

Parameter Unit Trigger Value 

Transparency m >R251 63 

Suspended Solids mg/L <R752 2 

Turbidity NTU <R75 <0.5 

(1) R25 = 25th percentile of the EES baseline data 

(2) R75 = 75th percentile of the EES baseline data 

(3) Transparency is not reported in the EES and the figure given has been generated from baseline data for 
September 2007 – February 2008 provided by DSE. 

It should be noted that the EES baseline data was collected during conditions that permitted field 
measurements (i.e. relatively calm seas) and may represent more stringent trigger values. Therefore in 
addition to potential impact sites, data will also be collected at reference sites to provide further 
background data for the purpose of analysis. 
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This sub plan has been developed in accordance with the following legislation and standards: 

• Environment Protection and Biodiversity Conservation Act, (1999) 

• Pertinent to any listed species in the area, including some seabirds, cetaceans, white 
shark Carcharodon carcharias, Australian fur seal Arctocephalus pusillus, and 
pipefishes Syngnathidae. 

• Flora and Fauna Guarantee Act, (1988) 

• Pertinent to any listed species discovered in the area following initial surveys. 

• Wildlife Act, (1975) 
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• Requires approval permits issued by DSE for any activities that may incidentally disturb, 
harm or kill native wildlife. 

• Environment Protection Act, (1970) 

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

• Fisheries Act, (1995) 

• Requires approval permits issued by the Department of Primary Industries for activities 
that may incidentally disturb, harm or kill Carcharodon carcharias (great white sharks), 
any fishes of the family Syngnathidae (seahorses, pipefishes or seadragons) or any 
other marine biota. This act also provides for a research permit for the collection of 
specimens for monitoring purposes. 

• National Parks Act, (1975)  

• Pertinent to activity and monitoring in the coastal reserves and in the Bunurong Marine 
National Park. 

• Coastal Management Act, (1995) 

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.  

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. 
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4.1 Marine environment 

The Wonthaggi Marine Area site is located adjacent to the VDP Plant site within the defined temporary 
Marine Exclusion Zone (MEZ) near to the Powlett River and its estuary (see General Marine Area SEP 
(TDV-0-EV-PL-0015) for details). Parts of the marine and coastal areas in the region are afforded State 
and National protection. These areas are also noted for their natural and social values. Four significant 
protected areas are located in the Project region: Bunurong Marine Park, Bunurong Marine National 
Park, Bunurong Coastal Reserve and Kilcunda-Harmers Haven Coastal Reserve.  

The environment of the project area encompasses sub-maximal, high energy coastline in the Central 
Victoria Bioregions which is exposed to prevailing westerly weather and swells. The shore consists of a 
surf beach, vegetated dunes and intertidal rocky platforms. Moderate to moderately high-relief rocky 
reefs are present in the subtidal zone, supporting productive kelp beds. Low to medium profile reef 
covers much of the area between 10 and 25 m depth, supporting a variety of seaweed and kelp 
communities and habitats. Reef in deeper areas, 25-35 m depth, is generally low profile reef 
interspersed by sand patches. Although reduced in area, these deeper reefs support ecologically 
significant red algal and filter-feeding invertebrate (sponge garden) communities. There is considerable 
sand coverage in patches throughout the project area and more extensive sand beds occur at 30-40 m 
depth. The results of the habitat surveys undertaken for the marine structures siting design (see the 
Biology Assessment for Siting Design RP-TDV-EN-1-X-000-0004) are shown in Figure 4-1.  
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Figure 4-1. Marine Habitats. 
Note: PR Sensitivity Area refers to the zone defined under the Project Deed as of higher sensitivity e.g. 

higher relief reef and/or coastal reserve or park. 
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The kelp and seaweed communities are ecologically important in terms of primary productivity. The 
benthic habitats also support significant biodiversity, including shallow and deep sessile invertebrate 
communities (sponge gardens and crevice fauna), seaweed species and a multitude of animals that live 
within the habitats provided by kelps, seaweeds and sponges. Commercially important species include 
abalone, southern rock lobster and reef fishes. Communities of worms and crustaceans inhabit the 
sediment beds, which are important food sources for fishes and therefore contribute significantly to the 
productivity of seabed and water column food webs. 

There were no unusual components observed in the reef habitats and communities at the regional level. 
Local areas of interest or sensitivity are shown in the General Marine Area SEP (TDV-0-EV-PL-0015). 
These include:  

• Geomorphology of Site 318, Gorgonian Reef - unusual with large gorgonian coral fans present 

• Similar community structure at sites 310, 316 and 320.  

• Site 224 was not unusual with respect to other reefs within the Central Victoria Bioregion, but 
was different to reefs in the Wonthaggi area. This intermediate depth reef had 1-2 m steps with 
increased structural complexity compared with the other surveyed sites. The sessile biota 
consisted of a higher abundance of sponges, particularly larger erect sponges. 

• Weedy sea dragon (Phyllopteryx taeniolatus) habitat close to the intake at Site 223. 

The water column generally has the properties of central Bass Strait waters. These waters have an influx 
of South Australian Current waters during the winter months, but are relatively stagnant with little influx 
during the summer months, leading to nutrient depletion. The local waters of the project area are also 
highly influenced by coastal discharges, such as the Powlett River and tidal outflows from Western Port. 
There are weak tidal currents and net westward water movements. 

The water column supports important process of primary production by phytoplankton, which are in low 
abundance but have a high turnover rate as they are heavily grazed by zooplankton, such as copepods 
and krill. The plankton communities support important populations of fishes, including pilchards, 
anchovies and Australian salmon. The water column food webs support whales, dolphins, seals and 
penguins, as wells larval life stages of benthic fishes and invertebrates. Krill is a particularly important 
component of the plankton, as it forms swarms which are an important food source for barracouta, 
southern bluefin tuna, Australian salmon, tiger flathead, baleen whales, penguins, the short-tailed 
shearwater and other seabirds. 

The project area is close to significant population breeding, aggregation and feeding areas, including 
penguin, short-tailed shearwater and seal colonies on Phillip Island to the west. The seal colony is also 
an important feeding area for the white shark. The Bunurong coast to the east is a significant area for 
marine biodiversity, including rare seaweed and invertebrate species. 

4.2 Flora and fauna of conservation concern 

Species listed under the Commonwealth EPBC Act and the Victorian FFG Act that potentially occur in 
the marine project area are identified in Table 4-2. Listed cetaceans likely to occur in the area, albeit 
infrequently, are the killer whale, humpback whale and southern right whale. Of the sea birds, the 
hooded plover inhabits the area, with breeding occurring on Williamsons Beach and the white bellied sea 
eagle is likely to frequently use the area. Albatrosses and shearwaters seasonally frequent the area. 
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The great white shark is highly likely to frequent the area, ranging widely along the coast and hunting for 
prey in shallow coastal habitats. The occurrence is likely to be higher for larger, mature individuals, 
which frequent the seal colony at Phillip Island and the western entrance to Western Port. The great 
white shark is also protected under the Victorian Fisheries Act, along with all fishes of the Family 
Syngnathidae (seahorses, seadragons and pipefishes). Syngnathid fishes present or potentially in the 
project area are: 

• Weedy seadragon (habitat present to south east of intake location) 

• Pipefishes: 

• Mother of pearl pipefish Vanacampus margaritifer; 

• Port Phillip pipefish Vanacampus phillipi; 

• Long-snout pipfish Vanacampus poecildaemus; 

• Kimbla pipefish Kimblaeus bassensis; 

• Australian smooth pipefish Lissocampus caudalis; 

• Southern potbelly seahorse Hippocampus bleekeri; and 

• Bull-necked seahorse Hippocampus minotaur. 

Table 4-2. Protected and listed species potentially within the project area 

Listed species Occurrence in project area EPBC Act FFG Act 

Cetaceans and turtles    

Humpback Whale 
Megaptera novaeangliae 

Likely to occur. Seasonally present between 
May and November. Travelling through not 
feeding. 

Vulnerable 
and Migratory 

Listed 

Southern Right Whale 
Eubalaena australis 

Likely to occur. Seasonally present between 
May and November. Travelling through not 
feeding. 

Endangered 
and Migratory 

Listed 

Blue Whale 
Balaenoptera musculus 

Within range however unlikely to occur.  Endangered 
and Migratory 

Listed 

Killer Whale 
Orcinus orca 

Within range likely to occur. Migratory  - 

Brydes Whale 
Balaenoptera edeni 

Within range, unlikely to occur in area. Migratory - 

Pygmy Right Whale 
Caperea marginate 

Within range, unlikely to occur in area. Migratory - 

Dusky Dolphin 
Lagenorhynchus obscurus 

Within range, unlikely to occur in area. Migratory - 

Leathery Turtle 
Dermochelys coriacea 

Recorded in the area however more likely to 
occur throughout eastern northern and 
western Australia. 

Endangered 
and Migratory 

Listed 
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Listed species Occurrence in project area EPBC Act FFG Act 

Marine fishes and invertebrates   

Great White Shark 
Carcharodon carcharias 

Within range, likely to occur. Vulnerable 
and Migratory 

Listed 

Grey Nurse Shark 
Carcharius Taurus 

Potential to occur in the area on rare 
occasions. 

Migratory Listed 

Southern Bluefin Tuna 
Thunnus maccoyii 

Infrequently occurs in Bass strait, unlikely to 
occur in area. 

 Listed 

Nudibranch 
Platydoris galbana 

Intertidal reef flat, San Remo, unlikely to 
occur in area. 

 Listed 

Nudibranch 
Rhodope genus 

Intertidal reef flat, San Remo, unlikely to 
occur in area. 

 Listed 

Sea cucumber 
Apsolidium densum 

Present on intertidal and sub-littoral reef at 
Flinders and recently discovered at Phillip 
Island, range unknown, potentially occurs in 
the study area. 

 Listed 

Sea cucumber 
Apsolidium handrecki 

Present on intertidal and sub-littoral reef at 
Merricks, Western Port, range unknown, 
potentially occurs in the study area. 

 Listed 

Chiton 
Bassethullia glypta 

Under rocks in sand and free living in sand 
near rocks to 10m depth at Sorrento and 
Flinders, range unknown, potentially occurs 
in the study area. 

 Listed 

Sea cucumber 
Pentocnus bursatus 

Present subtidally at Cape Paterson to the 
east, range unknown, potentially occurs in 
the study area. 

 Listed 

Birds    

Wandering Albatross 
Diomedea exulans 

Within range likely to occur. Vulnerable 
and Migratory 

Listed 

Amsterdam Albatross 
Diomedea 
amsterdamensis 

Within range likely to occur. Endangered 
and Migratory 

- 

Tristan Albatross 
Diomedea dabbenena 

Within range likely to occur. Endangered 
and Migratory 

- 

Soft-plumaged Petrel 
Pterodroma mollis 

Within range likely to occur. Vulnerable - 

Blue Petrel 
Halobaena caerulea 

Within range likely to occur. Vulnerable - 

Fairy Prion 
Pachyptila turtur 

Within range likely to occur. Vulnerable - 

Gibson's Albatross 
Diomedea gibsoni 

Within range likely to occur. Vulnerable 
and Migratory 

- 
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Listed species Occurrence in project area EPBC Act FFG Act 

Black-browed Albatross 
Thalassarche melanophris 

Within range likely to occur. Vulnerable 
and Migratory 

- 

Campbell Albatross 
Thalassarche impavida 

Within range likely to occur. Vulnerable 
and Migratory 

- 

Yellow-nosed Albatross 
Thalassarche 
chlororhynchos 

Unlikely to be found in the region. Vulnerable 
and Migratory 

Listed 

Grey-headed Albatross 
Thalassarche chrysostoma 

Within range likely to occur. Vulnerable 
and Migratory 

Listed 

Shy Albatross 
Thalassarche cauta 

Within home range likely to occur. Vulnerable 
and Migratory 

Listed 

Salvin's Albatross 
Thalassarche salvini 

Within range likely to occur. Vulnerable 
and Migratory 

- 

Buller's Albatross 
Thalassarche bulleri 

Within range likely to occur. Vulnerable 
and Migratory 

Listed 

Southern Giant-Petrel 
Macronectes giganteus 

Within range likely to occur. Endangered 
and Migratory 

Listed 

Northern Giant-Petrel 
Macronectes halli 

Likely to occur. Seasonally present between 
May and October.  

Vulnerable 
and Migratory 

Listed 

Southern Royal Albatross 
Diomedea epomophora 

Likely to occur. More common between May 
and September. 

Vulnerable 
and Migratory 

Listed 

Northern Royal Albatross 
Diomedea sanfordi 

Within range likely to occur. Endangered 
and Migratory 

 

Short-tailed shearwater 
Puffinus tenuirostris 

Occurs in the area every summer to 
autumn. 

Migratory - 

Red-necked stint 
Calidris ruficollis 

Within range, possible to occur. Migratory - 

Sharp-tailed Sandpiper 
Calidris acuminata 

Within range, possible to occur. Migratory - 

Common Sandpiper 
Actitis hypoleucos 

Recorded sightings in the area, possible to 
occur. 

Migratory - 

Hooded Plover 
Thinornis rubricollis 

Habitat and breeding within area. Marine Listed 

Double-banded plover 
Charadrius bicinctus 

Within range likely to occur. Migratory - 

Sanderling 
Calidris alba 

Within range likely to occur. Migratory - 

Caspian Tern Within range likely to occur. Migratory Listed 
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Listed species Occurrence in project area EPBC Act FFG Act 
Hydroprogne caspia 

Little Tern 
Sternula albifrons 

Within range likely to occur. Migratory Listed 

White Bellied Sea Eagle 
Haliaeetus leucogaster 

Within range likely to occur. Recorded in the 
area. 

Migratory Listed 
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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. Table 5-1 summarises the potential marine flora and fauna 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 Flora and Fauna 

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

Control 
Measures 
Reference 
(Att I4.1) 

Marine structures design: 
• Siting design 
• Failure to meet 

PC&PR 
• Failure to inform site 

selection 

Impacts on high biodiversity areas including: 
• Areas of localised high productivity 

(primary and secondary) 
• Areas of high larval production, high 

larval transport or high larval settlement 
• Areas of localised upwelling 
• Areas of localised high conservation or 

high biodiversity value 
• Areas of localised high significance to 

protected or threatened species 
• Impacts on beneficial uses 

Extreme  # 1, 2, 7, 
8-11 

Marine structures design: 
• Outlet design and 

plume effects 
• Failure to meet 

PC&PR 
• Failure to achieve 

adequate mixing 

Impacts on high biodiversity and water quality, 
including: 
• Areas of localised high productivity 

(primary and secondary) 
• Areas of high larval production, high 

larval transport or high larval settlement 
• Areas of localised upwelling 
• Areas of localised high conservation or 

high biodiversity value 
• Areas of localised high significance to 

protected or threatened species 
• Impacts on beneficial uses 

Extreme  # 1, 7-11 

Marine Structures: 
• Siting design 
• Intake and Outlet 

• Larval entrainment impacts to flora and 
fauna 

• Impacts to locally recruiting species 

Extreme  # 1, 3, 5, 
6, 7  



 

Attachment I4 – Marine Flora and Fauna Sub Plan 
 

// Page 18 

// TDV-0-EV-SB-0013.I4 

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

Control 
Measures 
Reference 
(Att I4.1) 

design 

General shipping, vessel 
movements 

• Impacts to marine fauna, mortality or 
injury 

Moderate 12, See 
also Att I7 

Offshore Marine Area Site - 
General Construction Works 

• Disturbance of key value features 
• Disturbance within the PR sensitivity 

area 
• Impacts on high biodiversity areas 
• Other vulnerable flora and fauna  

High # 12-14 

JUB and support vessels 
stationed offshore 

• Impact of lighting, including attraction to 
lights and possible increased predation 
risk, injury or mortality 

• Sea birds including possible disruption 
to migration behaviour 

• Marine fauna and biota 

Moderate 13 

JUB mobilisation at 
Westernport 

• Localised impact to sandy habitat Low 12 

Seabed Preparation • Loss of high/moderate quality habitat 
and/or sensitive seabed/reef 

• Loss of biogenic habitat – seaweeds 
and sessile invertebrates 

• Impact on intermediate to deeper 
benthic communities 

• Changes to physical structure – 
reduced relief and the production of 
rubble 

• Sand and sediment disturbance 

High 12 

Drilling  • Impacts to habitats, water quality and flora 
and fauna resulting from deposition of 
material on the seabed 

• physical damage, smothering  
• loss or damage to biota 
• scour of seabed 

High 12 & See 
Att I3 

Drilling  • Impacts to habitats, water quality and flora 
and fauna resulting from release of finer 
sediments into water column: 

• light attenuation 
• reduction in survival 

Moderate 12 & See 
Att I3 

Grouting Operations • Dispersion impact to benthic Flora and 
Fauna and/or water column biota 

• Impacts to water quality through dispersal 
• Localised Impact on reef biota and 

ecosystems 

Moderate 12 & See 
Att I3 



 

Attachment I4 – Marine Flora and Fauna Sub Plan 
 

// Page 19 

// TDV-0-EV-SB-0013.I4 

Attachment C of the D&C Marine Area EMP should be consulted for a comprehensive assessment of 
these risks. 
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Attachment I4.1 describes a range of mitigation and control measures that will be used to avoid, 
minimise and mitigate any potential negative impacts on marine flora and fauna. 

The measures in Attachment I4.1 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.   

Attachment I4.1 also references Design Packages (DPs) in design-related control measures.  PRs that 
relate to design are addressed in accordance with the Design Management Plan (PL-TDV-PM-0-X-000-
0011-0-00). 

6.1 Flora and fauna sub plan attachments 

Attachments to this sub plan where Marine Flora and Fauna requirements and measures, as referenced 
in Attachment I4.1, are described in further detail are as follows: 

• Attachment 14.2 – Flora and Fauna Monitoring 

• Attachment 14.3 – PETS Sightings 

6.2 Associated sub plans 

Numerous objectives, targets and in particular PRs, as listed in Section 2, are relevant to multiple D&C 
Marine Area EMP Sub Plans. This has occurred in many cases in order to allow key PRs to be managed 
in more specific detail. In the case of Marine Flora and Fauna a number of objectives, targets and PRs 
are also managed outside of this sub plan as follows: 

Attachment I3 – Resource Efficiency and Waste Management (TDV-0-EV-SB-0013.I3) 

• Riser installation, including drilling and waste (drill cuttings and grout) management, will take 
place in accordance with this sub plan and its attachments. The installation of the risers and 
associated grouting will have spatially constrained impacts on seabed benthic communities 
and thus measures to limit and control release into the environment are incorporated into this 
sub plan.  

Attachment I5 – Helicopter Management Sub Plan (TDV-0-EV-SB-0013.I4) 

• Helicopter operations, for personal transfer to the JUB and aerial photography of the project 
site, present a present significant risk of disturbance to sensitive fauna (hooded plovers and 
cetaceans) in the Marine Area. The Helicopter Management sub plan and its attachments 
provide management of helicopter operations to adequately mitigate the potential impacts of 
TDJV helicopter operations on both the ecological values of coastal habitat and 
neighbourhood amenity. 
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Attachment I6 – Marine Pest and Pathogen management Sub Plan (TDV-0-EV-SB-0013.I6) 

• VDP Marine Area construction works will involve significant vessel and equipment movements 
into the project area from outside the project bioregion. If such vessels and equipment 
(including divers/dive gear) have been exposed to marine pests, i.e. through docking at 
infested ports, this provides a pathway for the translocation of marine pests and pathogens to 
site. Combined with the fact that the project will involve cleared areas and artificial structures, 
which are easily colonised, the risk of marine pest translocation is significantly increased. The 
Marine Pest and Pathogen management sub plan contains control measures with a primary 
emphasis on prevention, reinforced by response measures in the form of ongoing monitoring 
and contingency planning to adequately mitigate the potential negative impacts of marine 
pests and pathogens. This will protect marine flora and fauna as well as recreational and 
commercial diving and fishing activities in the area.  

Attachment I7 – Underwater Noise Management Sub Plan (TDV-0-EV-SB-0013.I7) 

• The riser drilling process may generate low frequency noise. While this is not anticipated to 
adversely impact species in the area that are sensitive to underwater noise such as cetaceans, 
this sub plan provides measures including noise monitoring, Marine Mammal Observers and a 
marine exclusion zone to protect cetaceans and marine divers and recreational users alike. 
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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.  

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 flora and fauna related management controls set out in the General Marine Area SEP (TDV-
0-EV-PL-0015) and Offshore Drilling SEP (TDV-0-EV-PL-0019) are drawn from this sub plan. 

Marine Flora and Fauna 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. The Offshore Drilling 
SEP (TDV-0-EV-PL-0019) will be held onboard both the JUB and OSV and any associated vessels to 
drilling operations at all times during drilling and spoil disposal works.     
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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. 
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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. 

This Flora and Fauna Sub Plan is the principal document for managing and monitoring impacts on flora 
and fauna associated with the construction of the Victorian Desalination Project marine structures. 
Although the D&C and Operation and Maintenance (O&M) phases involve considerably different 
activities and risks, some components of the monitoring program established during the D&C phase will 
be applicable into the operational phase of the project.  

The monitoring strategy is outlined in Attachment I4.2 and includes a comprehensive set of surveys for 
evaluating biodiversity, water quality, plankton and benthic communities. The specific detailed designs of 
the monitoring programs are subject to peer review and approval from EPA and DSE Biodiversity.  

,,,, (
�������(
�������(
�������(
�������������������������
���
��
���
��
���
��
���
����

Contingency measures have been developed and are detailed below. The control measures table 
(Attachment I4.1) 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 for Marina Area works 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: 

• Fauna injury or mortality. 

• Identification of previously undetected listed species (under the FFG or BPBC Act) in the 
project area. 

• Identification of unexpected damage to key value features, as detailed in the General Marine 
Area SEP, identified.  

For further contingencies with relevance to flora and fauna consult the Resource Efficiency and Waste 
Management Sub Plan, Helicopter Management Sub Plan, Marine Pest and Pathogen Sub Plan and 
Underwater Noise Sub Plan. 

If the circumstances listed above occur, the contingency measures outlined below will be implemented. 
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Figure 9-1: Fauna injury or mortality. 

Fauna injury or mortality observed e.g. by A1MT staff, 
MMOs, through the marine F&F monitoring program, 
community observation etc. (Note. Injury could include 
animals that are distressed, stranded or having difficulty 
moving away from the project site etc.) 

Notify Marine Area Environment Team and Offshore 
Construction Manager 

Notify DSE immediately. 

Implement amended techniques in accordance with best 
practice and management actions 

Consultation / Approval Process 

Assess if project activities are linked to the 
injury/mortality: Any works being undertaken directly or 
indirectly leading to the injury or mortality of an animal on 
site will be immediately modified or stopped (where 
possible) to minimise further harm. 

If the animal is injured, immediately 
transport to appropriate care where 
safe and possible to do so (e.g. 
Wildlife shelter, Veterinarian, Phillip 
Island Nature Park, Melbourne Zoo 
etc dependent upon species and 
severity of injury). 

Assess whether there is a causal link between the injury 
or mortality and project works. 

TDJV Actions 

If any animal 
is killed by 
vessels or 
machinery, 
the death will 
be recorded. 

In cases where the species is EPBC Act or FFG Act 
listed, the specimen may be offered to either the DSE or 
Museum of Victoria. 

If they do not want to retain the specimen it will be 
appropriately disposed of in accordance with animal 
welfare guidelines. 

Construction works recommence 

If a causal link is established: 
- The potential for further impact on fauna, and 
particularly the species directly affected by the works will 
be assessed. 
-  Works may be altered or temporarily ceased to amend 
techniques to prevent further injury or mortality to fauna 
on site. 
- Classify Incident and report as per the EIRP. 

Notify DSE immediately. 

Complete notifications as per the EIRP. 

Approval by the Safety Manager, Area Environmental 
Manager & regulatory authorities as required. 
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Figure 9-2. Identification of previously undetected listed species in the project area. 

 

Figure 9-3. Unexpected damage to key value features identified. 

 

For impacts to key value features identified in 
the Biology Assessment for Siting Design, 
contact DSE BES. 

Approval by the Safety Manager, Area 
Environmental Manager & regulatory 
authorities as required. 

- Re-induct all relevant staff 
- Implement amended techniques in 

accordance with best practice and 
management actions. 

Complete notifications as per EIRP. 

Impact to key value features identified through: 
- Marine F&F monitoring; and/or 
- Direct observations during 

construction. 

Review procedures to identify deficiencies. 
Ensure appropriate measures are included to 
prevent reoccurrence. 

Implement additional targeted monitoring to 
assess impacts and document recovery rates. 

TDJV Actions 

- Assess damage.  
- Classify incident. 
- Report as per EIRP. 

- If damage involves a FFG Act Listed 
Species consult DSE; and/or 
- If discovered involves an EPBC Act listed 
species consult DEWHA. 

Consultation / Approval Process 

Previously unidentified listed species discovered. 

Are additional permits required? 

Review construction activities and revise 
procedures if possible and practical to mitigate 
impacts. 

Does the AEMP or the EPBC Act strategies 
require updating? 

TDJV Actions 

Assess potential impacts from both Design and 
Construction works. 

- If discovered species is a FFG Act Listed 
Species consult DSE; and/or 
- If discovered species is an EPBC Act 
listed species consult DEWHA. 

Consultation / Approval Process 

Consult relevant administrating authority  

If required implement targeted surveys 
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• Biosis Research Pty Ltd (2008) Assessment of marine mammals, birds and reptiles for the 
Desalination Project, Bass Coast, Victoria Existing Conditions and Impact Assessment Report, 
Biosis Research Pty Ltd, Port Melbourne, Victoria. Victorian Desalination Project 
Environmental Effects Statement Technical Appendix No. 13. 

• Biosis Research Pty Ltd (2008) Flora and fauna assessment: Desalination Project. 
Desalination Plant Wonthaggi, Victoria. Existing Conditions and Impact Assessment Report. 
Biosis Research Pty Ltd, Port Melbourne, Victoria. Victorian Desalination Project 
Environmental Effects Statement, Technical Appendix 14. 

• Birds Australia (2009) 
http://www.birdsaustralia.com.au/our-projects/orange-bellied-parrot-mainland-
recovery.htmlhttp://www.birdsaustralia.com.au/our-projects/orange-bellied-parrot-mainland-
recovery.html 
(Last accessed 24/02/2009) 

• CEE (2008) Marine biology existing conditions and impact assessment. CEE Consultants, 
Richmond, Victoria. Victorian Desalination Project Environmental Effects Statement, Technical 
Appendix 31. 

• EPA (2002) Port Phillip Bay Water Quality; Long term trends in Nutrient Status and Clarity, 
1984-1999. Environmental report, EPA. 

• EPA (2008) Beach water quality monitoring in Port Phillip Bay- Autumn and Winter 2008. 
Environmental report. EPA. 

• GHD (2008) Water and Sediment Quality Assessment, GHD, Melbourne, Victoria. Victorian 
Desalination Project Environmental Effects Statement, Technical Appendix No. 23. 

• Hydrobiology and CSIRO (2008) Toxicity Assessment for the Victorian Desalination Plant, 
Hydrobiology and CSIRO, Australia. Victorian Desalination Project Environmental Effects 
Statement, Technical Appendix No. 24. 
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ATTACHMENT I4.1 MARINE FLORA AND FAUNA – CONTROL MEASURES TABLE 

# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

Design 

1 Avoid impacts 
on high 
biodiversity 
areas and 
Marine Parks 
– Design and 
location of 
marine 
structures 

31195 

31198 

Where practicable marine structures will be designed and located to minimise 
impacts to:  
• Areas of localised high productivity (primary and secondary). 
• Areas of high larval production, high larval transport or high larval settlement. 
• Areas of localised upwelling. 
• Areas of localised high conservation or high biodiversity value. 
• Areas of localised high significance to protected or threatened species.  
• Marine Parks 
The above are achieved through: 
• Biology assessment for siting design (RP-TDV-EN-1-X-000-0004) 
• Compilation of existing information, including oceanography, water quality, 

plankton and fisheries parameters. 
EPA Works Approval Conditions report 2.2 & 2.3: 
• Optimal positioning of structures to minimise construction and operation 

impacts on beneficial uses. 
Whole of effluent toxicity procedures:  
• The assessment to determine safe dilution factor for brine and acute toxicity (to 

ensure 99% protection outside of mixing zone). Achieved through lab 
generated effluent (to replicate VDP) and tested as per ecotox tests performed 
for EES. Further information is detailed within the following.  
• Brine and Permeate Production (PR-TDV-EN-1-A-101-0005) 
• Effluent Characterisation (PR-TDV-EN-1-A-101-0004) 

Marine Area 
Environment 
Manager; and 
Design Package 
Manager 

Design Marine Flora and 
Fauna Monitoring 
Biology 
assessment for 
siting design  
EPA Works 
Approval 
Conditions report 
2.2 & 2.3 
DP 1-0003 
Hydrodynamic 
Model Design 
Package 
Ecotoxicity 
Assessment 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

• Ecotoxicity (PR-TDV-EN-1-A-101-0003) 
• Ecotoxicity Assessment (RP-TDV-EN-0-X-000-0004) 

2 No trenching 
in designated 
areas 

31199 The use of tunnelling (as opposed to trenching or laying the pipe on the seabed) has 
been selected in order to avoid any direct impacts in designated areas. 

Design Package 
Manager 

Design DP 1-0015 Intake 
Tunnel Alignment 
Design Package 

DP 1-0036 Outlet 
Tunnel Alignment 
Design Package 

 

3 Intake design 
– intake 
velocity 

32205 Design of intake structure to achieve horizontal intake velocity of less than 0.15 m/s 
during still conditions. 
• DP 1-0004 Hydraulic Model Intake System Design Package: 
Intake grill to be no greater than 100 mm x 100 mm or if the grill spacing is greater 
than 100mm in any one direction then the space should be no greater than 50mm in 
any other direction. (DP1-0035 - Intake Structure and Risers). 
• DP 1 -0035 Marine Intake Structure and Risers Design Package: 
(The intake grill (screen) is designed to accommodate up to 36% blocked area per 
year to ensure that the PR relating to intake velocity is not compromised during 
operation. The grill will be cleaned or replaced accordingly during the O&M phase). 

Design Package 
Manager; and 

Marine Area 
Environment 
Manager 

 

Design DP 1-0035 Marine 
Intake Structure and 
Risers Design 
Package 

 

4 Intake design 
– intake height 

32205 Design of structure and construction methods to ensure that the lowest point of 
intake area is at least 4 meters above the surrounding seafloor. The bottom of the 
Intake riser screens will be located 4.1m above the seabed (-100mm/+150mm) – 
Refer to figure 1-4. ‘Intake riser and assembly’ of the D&C Marine Area EMP.  
• DP 1-0035 Marine Intake Structure and Risers Design Package: 

Design Package 
Manager; and 
Marine Area 
Environment 
Manager 

Design DP 1-0035 Marine 
Intake Structure and 
Risers Design 
Package 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

5 Intake design 
– site selection 

32205 & 
33215 

To Protect beneficial uses: 
• Positioning of structures in accordance with the location of sensitive 

communities and biodiversity; and 
• Avoidance of shallower, higher relief habitat.  
• Biology assessment for siting design (RP-TDV-EN-1-X-000-0004)  
Site Selection: 
Achieved through Biology assessment for siting design (RP-TDV-EN-1-X-000-0004) 
and DP1-0003: 
• Hydrodynamic modelling. 
• Compilation of existing information, including oceanography, water quality, 

plankton and fisheries parameters. 
• To the extent practicable, positioning of structures to minimise construction and 

operation impacts on areas of higher biodiversity. 
• Assessment of positioning in accordance with compliance of performance 

criteria. 

Design Package 
Manager; and 

Marine Area 
Environment 
Manager 

Design Marine Flora and 
Fauna Monitoring 

DP 1-0003 
Hydrodynamic 
Model Design 
Package  

Biology assessment 
for siting design 

EPA Works 
Approval Conditions 
report 2.2 & 2.3 

 

6 Limit 
entrainment 

32206, 
32207 & 
33215 

Hydrodynamic Modelling 
Hydrodynamic modelling to show entrainment is minimised. 
Velocity cap – horizontal intake flows 
• Passive particle modelling 

Design Package 
Manager; and 

Marine Area 
Environment 
Manager 

Design DP 1-0003 
Hydrodynamic 
Model Design 
Package 

 

7 EPA 
Requirements 
– 
Works 
Approval 
Conditions 

33210 & 
33215 

WAA Conditions 
Meet the requirements of the EPA with regard to the Works Approval Application 
and discharge licence through the following. 
• Hydrodynamic modelling of final design and structure position. 
• Whole of effluent direct toxicity assessment 
• Biology Assessment for Siting Design 

Design Package 
Manager; and 

Marine Area 
Environment 
Manager 

Design EPA Works 
Approval Conditions 
report 2.2 & 2.3 

DP 1-0003 
Hydrodynamic 
Model Design 
Package 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

8 Outlet design - 
dilution target 

33211 & 
33215 

Engineering Design 
Design to achieve a minimum engineering dilution target of at least 50:1 into the 
local ambient waters within 100 m of the diffusers, under all design conditions. 
• DP 1-0003 Hydrodynamic Model (Numerical and physical modelling of outlet 

design) 

Design Package 
Manager 

 

Design 
 

DP 1-0003 
Hydrodynamic 
Model Design 
Package 

 

9 Outlet design - 
mixing zone 
and protection 
of marine flora 
and fauna 

33212, 
33215 & 
33218 

Define mixing zone boundary 
• Hydrodynamic modelling of final design. 
• Determination of acceptable mixing zone where the boundary achieves not 

more than 1 psu above regional ambient salinity 95% of the time on an annual 
basis. 

• DP 1-0003 Hydrodynamic Model. 
Minimised mixing zone demonstration (prior to diffuser construction) 
• Hydrodynamic modelling of final design. 
• Studies to determine nature and location of sensitive communities and habitats 

and areas of higher biodiversity. 
• Synthesis of modelling information, biological survey data and design sitting 

process  
Biology Assessment for Siting Design 
• Detect any indigenous species listed under the EPBC Act or FFG Act for which 

potential habitat exists in the vicinity of proposed works (pre-construction). 
• Determine the nature and location of sensitive communities and habitats and 

areas of higher biodiversity. 
• Document the condition of biodiversity and reef ecosystems. 

Design Package 
Manager 

 

Design 
 

DP 1-0003 
Hydrodynamic 
Model Design 
PackageWorks 
Approval Condition 
Report 2.2 – 2.3 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

10 Outlet design - 
plume surface 
strike 

33213 Diffuser Design 
• Design diffusers to avoid surface strike, without compromising risks of poor 

dilution and seabed strike (causing greater biological impacts). 
• Avoid additives and processes in the Plant that cause effluent colouration. 

Design Package 
Manager 

 

Design  
 

DP 1-0003 
Hydrodynamic 
Model Design 
Package 

DP 2-0001 Plant 
Process Design 
Concept 

Works Approval 
Condition Report 
2.2 – 2.3 

 

11 Plant design – 
minimise 
impacts to 
marine 
environment 

31197 Other management actions, relevant to this component in terms of risk reduction, 
are design aspects to meet the following: 
• Pre treatment waste disposed to landfill, including entrained matter and 

flocculants. 
• Minimise and manage chlorine dosing of intake pipe to reduce discharges of 

halogenated organics and/or neutralising chemicals. 
• Minimise usage and residual levels of polymer flocculants as secondary 

coagulants. 
• Use polymers with reduced toxicity and higher degradability. 
• Selection of technology that minimises use of biocides and other chemicals. 
• Selection of biocides, antiscalants and other chemicals to minimise potential 

toxicant effects in environment. 
• Avoidance of chemicals with poor degradability that may bioaccumulate or 

biomagnify in the environment or interfere with other chemical processes, such 
as cycles of trace metals 

• Neutralisation of chemicals before discharge. 
Selection of technology that minimises discharge of leachates and metal corrosion 
products. 

Design Package 
Manager 

Marine Area 
Environment 
Manager 

Design DP 1-0003 
Hydrodynamic 
Model Design 
Package 

DP 2-0001 Plant 
Process Design 
Concept 

Works Approval 
Condition Report 
2.2 – 2.3 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

Design and Construct 

12 Protect marine 
flora and fauna 
– construction 
impacts 

31195, 

31197 & 
31198 

• Minimise footprint of disturbances by JUB foot pads, legs, anchors and mooring 
points. No anchors or moorings to be placed within the designated mooring 
exclusion areas.  

• Ensure anchoring is sufficient to prevent movement or dragging of structures 
along the seabed. 

• Avoid key value features by placing anchors in designated locations as per 
Tow and Positioning Procedure (PR-IOS-MS-1-A-101-2013).  

• Use DP2 Vessel for Anchor/mooring laying (can hold position with +/- 1m 
accuracy)  

• Observe protection zones for anchors/moorings/anchor lines designated key 
value features as per General Marine Area SEP (TDV-0-EV-PL-0015). 

• Minimise rubble production that can blanket, scour or rumble the seabed. 
• Place drill cuttings in designated areas (refer to Resource Efficiency and Waste 

Management Sub Plan). Detailed in the Offshore Drilling SEP (TDV-0-EV-PL-
0019). 

• Minimise volume of grouting injected into the marine environment. Controls and 
supervision to minimise any overflow from the structure. (refer to Resource 
Efficiency and Waste Management Sub Plan) 

• Control nature and volume of effluent discharges from vessels and JUB. 
The above control measures are achieved through the following marine monitoring 
designs which are components of the Marine monitoring program: 
• Pre and Post Construction Benthic Monitoring Program 
• Drilling and Water Quality Monitoring Program 

Offshore 
Construction 
Manager 

Design & 
Construct 

Navigation records 

Construction and 
Post Construction 
Surveys 

 

13 Light Spill 
impacts on 
significant 
species 

31195 & 
31197 

Ensure that external lights on JUB are kept to a minimum and that they minimise 
light spill to sensitive areas where possible and safe to do so. 

Marine Area 
Environment 
Manager; and  

All Staff 

Construct Monitoring Records  
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

14 Monitoring 
Programs 

33214 Implement Monitoring Programs (see Attachment I4.2): 
• Pre and Post Construction Benthic Monitoring Program to assess habitats and 

potential impacts from construction.  
• Drilling and Water Quality Monitoring Program to assist with management of 

the drilling activity and associated plume effects. 
• PETS Sightings and identification sheets are managed through the D&C 

Marine Area EMP - Attachment 14.3 PETS Sightings. 
• Marine Mammal Records as per the Underwater Noise Sub Plan. 
Combined, these programs will provide: 
• Information to meet Performance Requirements and other D&C Marine Area 

EMP commitments; 
• Reference data through measurements taken at a finer scale around the 

construction works; 
• Details on the magnitude and dispersion of any construction effects on water 

quality, particularly with respect to sediment loading and water clarity; 
• Details on the nature and spatial extent of seabed impacts from the 

construction of intake and outlet structures;  
• Documentation on the nature and footprint of construction impacts and 

subsequent recovery; and 
• Information that sedimentation does not exceed tolerance limits of any benthic 

taxa. 
 

Marine Area 
Environment 
Manager 

 

Construct  Marine Flora and 
Fauna Monitoring 

Monitoring 
assessments 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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ATTACHMENT I4.2 MARINE FLORA AND FAUNA MONITORING 
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This attachment describes construction monitoring components of the Marine Flora and Fauna Sub 
Plan in further detail.  Control measures designed to mitigate potential negative impacts on Flora and 
Fauna are described in Attachment I4.1 Control Measures Table.  Related flora and fauna monitoring 
is also described in Attachment I6 - Marine Pest and Pathogen Management Sub Plan. 

Note: the monitoring programs discussed here relate to construction activities. Baseline monitoring 
programs and the ongoing O&M monitoring program are dealt with separately to the D&C EMP. 
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2.1 Overview 

Construction activities will cause some level of disturbance to the seabed. These will include the footings 
for the Jack up Barge (JUB), moorings and associated ground tackle, drilling and placement of cuttings 
and grouting of risers and marine structures. Impacts associated with the plume effects and suspension 
of drill cuttings in the water column are considered in the Drilling and Water Quality Monitoring Program 
(Section 3). 

TDJV will undertake pre-construction and post-construction surveys to document any impacts. The 
surveys will be focussed at a fine spatial scale around the construction activities, with surveys 
immediately following the drilling and installation of the first riser to assist in management of impacts for 
subsequent construction activities. Final surveys will take place upon completion of all construction 
activities. 

2.2 Objectives and performance requirements 

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 2-1. 

Table 2-1. Performance Requirements 

PR # Description Management 
Objective 

31195 Minimise to the extent practicable the impacts on marine flora and fauna 
from Project Activities. 
Avoid impacts on the ecology of reefs with high biodiversity, to the extent 
practicable. 

No significant impact on 
the protected values of 
marine parks. 
Confine/limit impact of 
seabed disturbances 
from construction 
activities. 

31197 Develop, implement and maintain methods and management systems to 
protect marine flora and fauna. 

31198 Avoid to the extent practicable direct impacts from construction in the 
designated areas, presented in Figure PR Sensitivity Area – Marine Area 
in the Property Schedule. 
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PR # Description Management 
Objective 

31201 Any spoil from marine construction to be disposed of in accordance with 
EPA Best Practice Guidelines for Dredging and the National Ocean 
Disposal Guidelines for Dredged Material. 

Confine/limit impact of 
seabed disturbances 
from construction 
activities. 

2.3 Methods 

2.3.1 Sidescan Sonar 

The sidescan sonar will be high resolution e.g.450 kHz digital CHIRP sonar (StarFish 450F) or 
equivalent. The side scan sonar will be flown along transects with 50 m spacing with a maximum slant 
range setting of 75 m, providing complete overlap of both the port and starboard swathes. The sonar 
software integrates GPS position with each ping record, which is saved to a computer hard drive. 

The sidescan sonar transects will be navigated along pre-determined transects using a GPS plotter 
showing waypoints and the vessel’s position and track. The vessel will be navigated at a constant speed 
of 4 knots. 

2.3.2 Video 

Georeferenced underwater video of the seabed and associated habitats, communities is to be used to 
assess any impacts. Towed video or a suitable equivalent method will be used to survey transects at a 
height of 1.8 m above the substratum and a speed of up to 1 m s-1 (2 knots). The position of the video 
capture will be logged at frequent and regular intervals (e.g. every second) and the time stamps on the 
log and video will be used to georeference the video transect data. 

2.3.3 Diver Observations 

Diver observations, video and photography may be used to inspect and document any unusual 
conditions detected by the sidescan and/or video surveys. 

2.3.4 Sites and Transects 

The construction-related seabed surveys are implemented at the intake and outlet construction areas. 
These include transects across or along the proposed locations of structures and infrastructure, 
including: 

• Jack Up Barge footings and seabed preparation areas; 

• mooring anchor points and mooring lines between the anchors and the Jack Up Barge; 

• intake/outlet riser and structure points. 

Deposited cuttings resulting from drilling are to be placed within the order of 50 m from the Jack Up 
Barge. The survey design includes closer interval (25 m spacing) transects within this zone. Wider 
interval (50 m spacing) transects, along with complete sidescan sonar swathes, will be used to detect 
any migration of material (see Table 2-2).  

Following construction, the video transects will include the main axis of the actual drilled material 
placement area. 



 

Att I4.2 D&C Marine Area EMP – Marine Flora and Fauna Sub Plan 

// Page 3 

 // TDV-0-EV-SB-0013.I4.2 

Table 2-2 Transects programmed for (V) video and (S) side scan sonar. 

No Transect Name Description Method Distance (m) 

 Intake    

1 Wonthaggi_inlet_sidescan “Lawnmower” transects 50 m spacing 
to 150 m from structures. 

V, S 3072 

2 Wonthaggi_inlet_close Grid transects 25 m spacing to 50 m 
from structures. 

V 1342 

3 Wonthaggi_inlet_footpad Jack Up Barge perimeter and footpads 
and across the top of the marine 
structures (survey heights to be 
adjusted post-construction). 

V 443 

4 Wonthaggi_inlet_lines Mooring lines from west to east then 
north to south. 

V 1851 

5 Wonthaggi_inlet_DMG Post-construction survey of drilled 
material placement areas. 

V  

 Outlet    

6 Wonthaggi_outlet_sidescan “Lawnmower” transects 50 m spacing 
to 150 m from structures. 

V, S 3424 

7 Wonthaggi_outlet_close Grid transects 25 m spacing to 50 m 
from structures. 

V 1681 

8 Wonthaggi_outlet_footpad Jack Up Barge perimeter and footpads 
and across the top of the marine 
structures (survey heights to be 
adjusted post-construction). 

V 588 

9 Wonthaggi_outlet_lines Mooring lines from west to east then 
north to south. 

V 2165 

10 Wonthaggi_outlet_DMG Post-construction survey of drilled 
material placement areas. 

V  
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Figure 2-1. Intake survey transects. Intake construction area survey transects. Legend: (cyan) 
sidescan swathes and video to at least 150 m; (blue) closer spacing video; (green) video jackup 

barge perimeter and footpads and traverse over marine structures; (red) video of mooring 
anchors and lines. 
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Figure 2-2. Intake marine structures transects. Intake construction area survey transects. Legend: 
(cyan) sidescan swathes and video to at least 150 m; (blue) closer spacing video; (green) video 

Jack Up Barge perimeter and footpads and traverse over marine structures; (red) video of 
mooring anchors and lines. The yellow shaded area indicates the tailings placement area. 
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Figure 2-3. Outlet survey transects. Outlet construction area survey transects. Legend: (cyan) 
sidescan swathes and video to at least 150 m; (blue) closer spacing video; (green) video Jack Up 

Barge perimeter and footpads and traverse over marine structures; (red) video of mooring 
anchors and lines. 
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Figure 2-4. Outlet marine structures transects. Outlet construction area survey transects. Legend: 
(cyan) sidescan swathes and video to at least 150 m; (blue) closer spacing video; (green) video 

Jack Up Barge perimeter and footpads and traverse over marine structures; (red) video of 
mooring anchors and lines. Yellow shaded areas indicate cuttings placement areas. 

 

2.3.5 Survey Times 

There three surveys presently planned: 

• pre-construction survey 

• post-construction survey (following completion of works) 

• post-construction survey (following 6-12 months after works complete) 
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2.3.6 Laboratory Processing 

Sidescan Sonar 

The sidescan sonar transect data will be corrected for radiometric and geometric errors and mosaiced to 
provide a complete map for each construction area. Post construction disturbances will be mapped using 
supervised and unsupervised classification techniques: 

• classified video transect data are used to interpret and map sidescan sonar textures 
representative of natural and disturbed seabed structures; and 

• quantitative analyses may also be used to produce difference maps between pre- and post 
construction conditions. 

Video 

The video will be examined to describe and classify the seabed and any disturbance properties. 
Representative frames of each class will be captured from the video. The video tracks will be classified 
into natural or disturbance classes and mapped on sidescan and bathymetry layers. The seabed classes 
will be determined following the first survey and are likely to include: 

Table 2-3. Video transect classifications 

Class type Class descriptions / examples 

Natural sediment • large sand ripples (pavement reef may be evident in the troughs); 
• sand bed; 

Natural reef • kelp Ecklonia + red algae + coralline algae; 
• seaweed + Pyura spinifera; 
• seaweed + sponges; 
• soft coral Erythropodium hicksoni; 
• gravel; 
• cobble; 

Disturbed • scoured reef surface; 
• fractured/disintegrated reef; 
• gravel (�  50 mm); 
• cobble (�  150 mm); 
• larger rubble (> 300 mm); 
• grouting; and 
• intake/outlet structure. 
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2.4 Response 

Survey data will be assessed to determine potential impacts associated with construction of the marine 
structures.  

Table 2-4. Monitoring indicators and performance assessment associated with construction 
impacts on seabed conditions. 

Management 
Objective 

Indicators Analysis Triggers 

Objective 1:  
No significant impact 
on the protected 
values of marine 
parks. 

Distribution of 
disturbances, 
including any 
scouring or 
rubble. 

Comparison of 
disturbance 
distribution and 
any ongoing 
dispersal of 
rubble. 

Level 1 
• Rubble present that could potentially 

disperse. 
Level 2 
• Rubble dispersing from construction 

area. 
Level 3 
• Rubble within 100 m of marine park. 

Objective 2:  
Confine/limit impact of 
seabed disturbances 
from construction 
activities. 

Distribution of 
disturbances, 
including any 
scouring or 
rubble. 
Recovery 
toward 
preconstruction 
conditions. 

Comparison of 
disturbance 
distribution and 
any ongoing 
dispersal of 
rubble. 

Level 1 
• Rubble present that could potentially 

disperse. 
• Reef scouring in unforeseen areas. 
• Recovery slow or unusual. 
Level 2 
• Rubble dispersing from construction 

area. 
Level 3 
• Rubble within 100 m of marine park 

or other sensitive habitat. 
• Disturbances potentially affecting 

sea dragon habitat. 

In the event of a trigger being met, the relevant authorities will be consulted and an action plan 
developed commensurate with the observed risk to the environment. Remedial actions may include: 

• Extending the survey program 

• Assessment of cuttings area and identification of high risk material 

• Investigation of possible remedial options for high risk material 

2.5 Reporting 

Reports detailing the findings of pre-construction and post-construction surveys will be provided to DSE 
upon completion of each round of survey work. 

Reports will outline the methods, results and a descriptive account of the findings. In the case of post 
construction surveys, these will focus on a comparative assessment with the pre construction results. 
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3.1 Overview 

The following monitoring program aims to address indirect impacts associated with turbidity, and 
increases in light attenuation.  Turbid plumes associated with construction activity will tend to be localised 
and short-term in duration, potentially resulting in only minor environmental impact.  

3.2 Objectives and performance requirements 

The objectives of this monitoring program are to monitor and report on the effects of cuttings disposal, 
grout release and associated water quality (e.g. sedimentation plume) and to ensure compliance with 
relevant aspects of the Performance Requirements listed in Table 3-1 

Table 3-1. Performance Requirements 

PR # Description Management Objective 

31197 Develop, implement and maintain methods and management 
systems to protect marine flora and fauna. 

Maintain water quality – 
no impact to flora and 
fauna due to 
sedimentation or plume 
effects 

31201 Any spoil from marine construction to be disposed of in 
accordance with EPA Best Practice Guidelines for Dredging and 
the National Ocean Disposal Guidelines for Dredged Material. 

33208 Comply with State Environment Protection Policy (Waters of 
Victoria). 
No observable accumulation of solid matter or staining on the 
beach. 

3.3 Methods 

As the drilling takes three to five days to complete for each riser, it is important that any monitoring 
implemented is targeted and able to be undertaken in a way that allows rapid feedback.  The following 
plume and water quality program has been designed to ensure a timely response, for implementation of 
management mitigation measures, where applicable.  Once disposed of, the cuttings material will be 
monitored as part of the before and after benthic habitat surveys (see Pre and Post Construction Benthic 
Monitoring Program, Section 2). 

3.3.1 Plume observations 

Visual monitoring of the plume and water quality sampling will be used to inform the drilling operation.  
Frequent visual observations will be made of the plume during drilling.  These will include general 
appearance, colour, and where possible estimated size.  Photography and/or sketches will assist in 
estimating the plume size/area where required. Observations will be made from a suitable vantage point 
such as the JUB bridge or adjacent to the pile top rig and noted in the drilling log book or checklist.  
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3.3.2 Water quality 

Daily sampling will be undertaken during drilling activities at designated points (Offshore Drilling SEP 
(TDV-0-EV-PL-0019)), with distance from the drilling activity.  At each point, sub-surface samples will be 
collected for total suspended solids (TSS), turbidity and secchi disk depth.  Turbidity and secchi disk 
depth will be taken in triplicate at each location.  A Troll 9500, or equivalent, multi-parameter water 
quality instrument will be used to profile turbidity through the water column. The instrument will be 
lowered to just above the seabed, with data continuously logged as the probe is lowered through the 
water column.   

Secchi disk depth will be measured by the secchi disk being lowered into the water column and the 
secchi disk depth will be recorded at the point of disappearance in the water column.  The secchi disk 
shall be raised and lowered in the water column at the point of disappearance, to make sure that the 
depth of disappearance is accurately reported. 

Up to 20 TSS samples will be collected along the northwest/ southeast axis of the plume.  This is only 
required during drilling of the first riser to verify the modelled TSS.  Water quality samples will be 
collected just below the water surface and 1m – 2m above the seabed, for analysis of TSS.  Water 
samples will be collected using a van Dorn water quality sampler, which is lowered into the water column 
at the appropriate depth for sampling. Water will then be transferred by the sampler from the van Dorn, 
whilst wearing sterilised gloves into clearly labelled, laboratory-issued bottles.  

Water quality samples will be analysed using an appropriate NATA accredited laboratory.  All water 
quality sampling will be undertaken in accordance with the ANZECC/ARMCANZ (2000) water quality 
guidelines. 

During drilling and cuttings placement at the intake riser, daily water quality monitoring will be undertaken 
at the following sites: 

• IWQ1 - Intake Riser; 

• IWQ2 - Northern Step – Site 224; 

• IWQ3 - Reference Site – 368840E 5727740N; 

• IWQ4 - East Site – 370930E  5726840N;  

During drilling and cuttings placement at the outlet riser, daily water quality monitoring will be undertaken 
at the following sites: 

• OWQ1 - Outlet Riser; 

• OWQ2 - Reference Site – 368840E 5727740N; 

• OWQ3 - East Site – 370930E  5726840N; 

• OWQ4 - Site 206 (500m East); 

• OWQ5 - Site 207 (500m West); 
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3.3.3 Quality assurance/ quality control 

Sampling will be undertaken by suitably qualified individuals experienced in water quality monitoring. 

The Troll 9500 multi-parameter water quality meter, or equivalent, will be calibrated using standard 
solutions prior to the in situ water column measurements.  The multi-parameter meter will be slowly 
lowered through the water column in a step-wise fashion to ensure the probes have enough time to 
adjust and accurately measure the water quality parameters at each depth. 

As mentioned, water-quality samples will be collected for TSS analysis, in accordance with the 
ANZECC/ARMCANZ (2000) guidelines.  All samples will be analysed in a NATA-accredited laboratory 
and transported under Chain of Custody (CoC) protocols. A field duplicate will be collected during each 
sampling event, to check the extent of inter-laboratory variability and ensure the quality of results 
received.   

3.4 Response 

Data collected from in-situ measurements (median turbidity and secchi disk depth at each site) at 
locations outside of the plume will be assessed against relevant water quality guidelines (SEPP (WoV) 
2003), to ensure that the broader environment is not impacted by drilling activities.   

Table 3-2 Environmental Quality Objectives for Water Clarity Indicators, Open Coast Segment 
(SEPP, WoV) 

Parameter Unit Trigger Value 

Transparency m >R251 63 

Suspended Solids mg/L <R752 2 

Turbidity NTU <R75 <0.5 

(1) R25 = 25th percentile of the EES baseline data 

(2) R75 = 75th percentile of the EES baseline data 

(3) Transparency is not reported in the EES and the figure given has been generated from baseline data for 
September 2007 – February 2008 provided by DSE. 

It should be noted that the EES baseline data was collected during conditions that permitted field 
measurements (i.e. relatively calm seas) and may represent more stringent trigger values. Therefore in 
addition to potential impact sites, data will also be collected at reference sites to provide further 
background data for the purpose of analysis. 

In instances where a water quality parameter is non-compliant with a trigger value, it will be compared 
with the data collected from adjacent reference sites (Offshore Drilling SEP (TDV-0-EV-PL-0019)), to see 
if the non-compliance is from drilling activities, or alternatively due to fluctuations in natural background 
conditions.  TSS samples collected inside the plume will be used to verify the modelled results at each of 
the intake riser and outlet riser locations.   

In the event that plume effects are not as anticipated by the hydrodynamic model, the following measures 
will be implemented in order of preference: 

• Reposition discharge hose; 

• Change discharge hose depth; 
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• Flush drill discharge line with seawater; 

• Slow drilling; and 

• Temporarily suspend drilling. 

3.5 Reporting 

Water quality monitoring results will be reported immediately following the completion of each riser (i.e. 
four times) to DSE and EPA 
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4.1 Overview 

Protected, endangered and threatened species may be observed at and adjacent to the location of the 
marine structures and construction activities. Where possible, all observations will be recorded for the 
purpose of building on the understanding of the marine environment. 

For further details refer to the Marine Flora and Fauna Sub Plan of the D&C Marine Area EMP. 

4.2 Objectives and Performance Requirements 

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 4-1. 

Table 4-1. Performance Requirements 

PR # Description 

31195 Minimise to the extent practicable the impacts on marine flora and fauna from Project Activities. 
Avoid impacts on the ecology of reefs with high biodiversity, to the extent practicable. 

31197 Develop, implement and maintain methods and management systems to protect marine flora and 
fauna. 

4.3 Methods 

Where positive identification is possible, the TDJV/A1MT will record Protected, Endangered and 
Threatened Species (PETS) observed during construction works. These will be identified and recorded, 
as per the PETS sightings sheet (Attachment I4.3 of the Flora and Fauna sub plan). All sightings will then 
be updated and maintained in a PETs register by the Marine Area Environment Team.  

4.4 Response 

In the case of marine mammals, refer to the Underwater Noise Monitoring Program and the Underwater 
Noise Sub Plan of the Marine Area EMP.  

Unless an impact is observed or is likely to occur, no action will be taken other than to record the 
presence of the PETS. 
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In the event an impact has occurred or is likely to occur contingency measures outlined in the Flora and 
Fauna Sub Plan (section 9) will be enacted. 

4.5 Reporting 

All sightings will be reported to DSE Biodiversity and Ecosystem Services and where relevant DEWHA 
on at least an annual basis. 
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ATTACHMENT I4.3 PETS SIGHTINGS 
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This attachment describes the process for the identification and recording of sighted Protected, Endangered and 
Threatened Species (PETS) in further detail. Control measures for the minimisation and management of adverse 
impacts on PETS are described in Attachment I4.1 Control Measures Table.  Contingency measures relating to 
marine flora and fauna are described in the Marine Flora and Fauna Sub Plan, section 9. 
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Where positive identification is possible, the A1MT will record Protected, Endangered and Threatened Species 
observed during construction works. Identification will be assisted through the use of field guides, identification 
sheets and personnel experience. All sightings will be recorded, as per the PETS sightings sheet (Section 3). All 
sightings will then be updated and maintained in a PETs register by the Marine Area Environment Team.  



 

Att I4.3 D&C Marine Area EMP – Marine Flora and Fauna Sub Plan 

// Page 2 

 // TDV-0-EV-SB-0013.I4.3 

��������  ��������������������������������������������������������������������������������� ���

 


