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TSDMMP Trenching and Spoil Disposal Management and Monitoring Plan  

TPH Total petroleum hydrocarbons 

TRH Total recoverable hydrocarbons 

TTS Temporary threshold shi� 

SER Supplementary Environmental Report 

SHB Split hopper barge 
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Glossary 

Term Defini�on 

Biologically important 
area 

Areas spa�ally defined and mapped by the Commonwealth 
Department of Environment (DoE) where aggrega�ons of individuals 
of a species are known to display a biologically important behaviour 
such as breeding, foraging, res�ng or migra�on. 

Consequence  Impact of an even or incident e.g., a loss, injury or concern. May be 
expressed qualita�vely or quan�ta�vely.  

Environmental 
Performance Objec�ve 

Measurable level of performance required for the management of 
environmental aspects of an ac�vity to ensure that environmental 
impacts and risks are of an acceptable level.  

Environmental 
Performance Standard 

A statement of performance required of a management ac�on. 

Impact A posi�ve or nega�ve effect the DPD Project would have on the 
environment (including physical, ecological and socio-economic 
environments). 

Measurement Criteria A system of measurements that define whether a project is successful. 

Non-Indigenous Refers to heritage artefacts or sites that are not deemed “sacred sites” 
per the Northern Territory Aboriginal Sacred Sites Act or deemed 
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Term Defini�on 

Aboriginal archaeological sites or artefacts per the Heritage Act 2011 
(NT). 

Performance Criteria The standards by which success of management ac�ons is evaluated. 

Project Area Project Area is an area extending 500 m either side of the Pipeline, 
within which the Construc�on Ac�vity will take place. 

Residual risk Risk remaining a�er implementa�on of mi�ga�on measures 

Risk A combina�on of the poten�al consequence of an event occurring and 
the likelihood of the consequence occurring. 

Sensi�ve receptor A receptor that could be subject to adverse impacts from the DPD 
Project 

Shore pull onshore 
termina�on point  

The point (KP 122.484, approximately 2 m above highest astronomical 
�de) to which the pipeline will be pulled ashore to by the shore-pull 
ac�vity 

Target Specific and measurable performance requirements to achieve 
Environmental Performance Objec�ves.  

Units of measurement 

Unit Defini�on 

° degrees 

µS micro Siemens 

MA cen�metre  

dB decibels 

dB(A) A-weighted sound pressure level in decibels 

kHz kilohertz 

km kilometre  

km2 square kilometre 

m metre  

m2 square metre 

mg/L milligrams per litre 

nm nau�cal mile (1.856 km) 
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1 Introduction 

1.1 Project overview 
Santos NA Darwin Pipeline Pty Ltd (Santos) is the operator of the exis�ng Bayu-Undan to Darwin Gas 
Export Pipeline (GEP) in the Timor Sea. The Bayu-Undan to Darwin GEP is a dry natural gas export 
pipeline transpor�ng gas from the Bayu-Undan Field located in Timor-Leste waters to the Darwin 
liquefied natural gas (DLNG) Facility at Wickham Point peninsula near Darwin, Northern Territory (NT), 
Australia. The Bayu-Undan to Darwin GEP has been opera�onal since 2005. In an�cipa�on of the end 
of the Bayu-Undan Field’s commercial produc�on, the Barossa Field is being developed to supply gas 
to the DLNG facility. The supply of backfill gas to the DLNG facility was originally planned to be achieved 
through the installa�on of a 262 kilometre (km) Barossa GEP to a �e-in point on the exis�ng Bayu-
Undan to Darwin GEP. 

In recogni�on of poten�al Carbon Capture and Storage opportuni�es at the Bayu-Undan Field, Santos 
has approved an alterna�ve solu�on to transport backfill gas to the DLNG facility through the 
construc�on of an addi�onal segment of pipeline to extend the Barossa GEP to the DLNG facility, 
instead of tying into the Bayu-Undan to Darwin GEP. Construc�on of this segment of pipeline is referred 
to as the Darwin Pipeline Duplica�on (DPD) Project, as it will be installed parallel to the exis�ng Bayu-
Undan to Darwin GEP. The effec�ve ‘duplica�on’ of the exis�ng Bayu-Undan to Darwin GEP is 
considered the op�mal route to minimise poten�al environmental and social impacts. 

The pipeline will run from the point where the Barossa GEP reaches the exis�ng Bayu-Undan pipeline 
and con�nue through Darwin Harbour to the beach valve loca�on at the DLNG facility at Wickham 
Point (Figure 1-1). Santos’ DPD Project includes a ~23 km segment in Commonwealth waters and 
~100 km segment in NT waters and lands adjacent to the exis�ng Bayu-Undan to Darwin pipeline route. 
This Trenching and Spoil Disposal Monitoring and Management Plan (TSDMMP) will only cover 
ac�vi�es in NT waters. The DPD Project pipeline will be located for the most part ~100 m from the 
exis�ng Bayu-Undan to Darwin pipeline, to minimise poten�al environmental and social impacts. The 
Project Area for the DPD Project includes a 2 km buffer around the pipeline route in NT waters, the 
onshore construc�on area at the DLNG facility and an offshore spoil disposal ground for the trench 
spoil disposal (Figure 1-1).  

Pre-lay trenching is required to meet a number of objec�ves, including providing pipeline protec�on 
and stability (in combina�on with rock installa�on), reducing pipeline spanning and ensuring 
compliance with shipping channel clear water requirements. Sec�ons of the pipeline route within the 
harbour, with a combined length of up to ~12.8 km, will be trenched using various equipment with the 
remainder of the pipeline laid directly on the seabed. Rock sourced from a local quarry will be used to 
backfill in some areas where anchor protec�on or addi�onal stabilisa�on is required. 
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Figure 1-1: DPD Project Location 
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1.2 Purpose 
This TSDMMP outlines the environmental management strategies that will be implemented to mitigate 
impacts and risks that may occur from the trenching and spoil disposal activities associated with the 
DPD Project, within Darwin Harbour and NT waters offshore from Darwin Harbour. The plan also 
details the environmental monitoring that will be undertaken to both inform management measures 
and evaluate whether environmental performance outcomes have been met.  

An earlier version of this TSDMMP was submitted with the DPD Project Supplementary Environmental 
Report (SER) (BAS-210 0020) to the Northern Territory Environment Protection Authority (NT EPA) for 
assessment under the Environment Protection Act 2019 (NT) (EP Act) and supporting regulations. On 
22 December 2023, the NT Minister for Environment, Climate Change and Water Security approved 
the DPD Project within NT jurisdiction, on the recommendation of the NT EPA. Compliance with this 
Offshore CEMP is a condition of approval of the DPD Project (EP2022/022-001) under the NT EP Act.  

An earlier version of this Offshore CEMP was also provided with the DPD Project Preliminary 
Documentation Report (PDR) to the Commonwealth Department of Climate Change, Energy, the 
Environment and Water (DCCEEW) for assessment under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). Implementation of this Offshore CEMP and achieving the 
environmental performance objectives and associated performance criteria is a condition of the DPD 
Project approval (EPBC2022/09372) under the EPBC Act. 

The purpose of this TSDMMP is to: 

+ Describe the proposed trenching and spoil disposal ac�vi�es and present the outcomes of the 
environmental risk assessment.  

+ Outline the mi�ga�on and control measures deemed reasonable and prac�cable that will be 
implemented to manage risks associated with, and poten�al environmental impacts arising from, 
the proposed trenching and spoil disposal ac�vi�es. 

+ Sa�sfy, or document how, relevant condi�ons specified in the environmental approval 
(EP2022/022-001) granted by the NT government pursuant to Sec�on 69 of the Environment 
Protection Act 2019 (EP Act) will be met. 

+ Sa�sfy, or document how, relevant condi�ons specified in the environmental approval (EPBC 
2022/09372) granted under the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) will be met.  

The description of all other Project activities and the outcomes of the environmental risk assessment 
for those activities has previously been presented in the NT EPA referral and subsequent 
Supplementary Environmental Report and the EPBC referral and subsequent Preliminary 
Documentation, that formed the basis of the environmental approval. 

1.3 Scope  
The scope of this TSDMMP is to present the environmental management strategies that will be 
implemented to mi�gate impacts and risks arising specifically from the trenching and spoil disposal 
ac�vi�es.  The scope of this TSDMMP does not extend to presen�ng management strategies that will 
be implemented to mi�gate impacts and risks arising from other Project ac�vi�es. Those 
management strategies are presented in the other Project management plans iden�fied below.   
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This TSDMMP has been prepared based on the maximum volume of material that has been approved 
to be trenched, i.e.,500,000 m3. This includes over-trenching and con�ngency trenching, with the 
actual volume to be trenched, based on trench designs, expected to be much less at ~323,000 m3. 

This TSDMMP addresses trenching ac�vi�es that will be undertaken within the proposed trench and 
pre-sweep areas between the pipeline shore pull onshore termina�on point and the 
Commonwealth/NT waters boundary, and the disposal of trenched material at the proposed spoil 
disposal ground within NT waters. Trenching is proposed to occur within a 12-month construc�on 
period. 

In addi�on to this TSDMMP, the NT EP Act environmental approval (EP2022/022-001) condi�ons 
(Condi�on 2 Management plans) iden�fy four other management plans that must be implemented: 

+ Offshore Construc�on Environmental Management Plan (Offshore CEMP) (BAS-210 0024) that 
details the environmental management strategies and requirements for construc�on ac�vi�es 
related to the sec�on of the DPD pipeline from the Commonwealth/NT waters boundary to the 
shore pull onshore termina�on point. 

+ Onshore Construc�on Environmental Management Plan (Onshore CEMP) (BAS-210 0025) that 
details the environmental management strategies and requirements for construc�on ac�vi�es 
related to the onshore sec�on of the DPD pipeline between the onshore termina�on point and 
the upstream weld of the beach valve. 

+ Marine Megafauna Noise Management Plan (MMNMP) (BAS-210 0022) that addresses all ac�vi�es 
that may result in noise related impacts to marine megafauna from the Commonwealth/NT waters 
boundary to the onshore termina�on point.  

+ Cultural Heritage Management Plan (CHMP) (BAS-210 002 

+ 8) that addresses how ac�vi�es will be managed to achieve the required environmental outcome 
to protect Aboriginal cultural values and mari�me heritage.  

Santos will also implement an Acid Sulphate Soil and Dewatering Management Plan (ASSDMP) (BAS-
210 0049) that addresses all ac�vi�es associated with acid sulphate soils (ASS) from lowest 
astronomical �de (LAT) to the upstream weld of the beach valve. 

Thus, this TSDMMP forms part of a suite of environmental management plans and sits under the 
overarching Offshore CEMP (BAS-210 0024) and the Onshore CEMP (BAS-210 0025). Figure 1-2 
presents the extent for which each plan will be implemented, while the CHMP will be implemented 
across all extents and activities. 

While each plan has its particular focus and scope, there is interaction between the plans for different 
activities and they work collectively to manage and mitigate the impacts and risks that may occur as a 
result of DPD Project activities. 

1.4 Plan structure 
This TSDMMP has been prepared and structured in accordance with the NT EPA Dra� Guideline for the 
Prepara�on of an Environmental Management Plan (NT EPA, 2015) and the NT EPA: Dra� Guidelines 
for the Environmental Assessment of Marine Dredging in the Northern Territory (NT EPA, 2013) as 
indicated in Table 1-1. 
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Figure 1-2: Conceptual model of management plan geographical scopes  

Table 1-1:  Structure of the Trenching and Spoil Disposal Monitoring and Management Plan 
against NT EPA guidelines 

NT EPA: Dra� Guideline for the 
Prepara�on of an Environmental 
Management Plan 2015 

NT EPA: Dra� Guideline for the 
Environmental Assessment of 
Marine Dredging in the 
Northern Territory 

Relevant TSDMMP Sec�on 

Project Overview 

Proponent details 
Key contacts  

- Sec�on 1: Introduc�on 

Clear and comprehensive 
project descrip�on 

- Sec�on 2: Detailed Ac�vity 
Descrip�on 

Legal and other obliga�ons Legisla�on  Sec�on 3: Legal and Other 
Obliga�ons  

Environmental management 
framework 

- Sec�on 4: Environmental 
Management Framework 

Exis�ng environment Describing benthic habitats 

Background environmental data 

Cri�cal windows of 
environmental sensi�vity  

Sec�on 5: Exis�ng Environment 

Conceptual Site Model 
Environmental risk assessment 

Environmental Impact 
Assessment  

Sec�on 6: Sediment Dispersion 
Modelling and Water Quality 
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NT EPA: Dra� Guideline for the 
Prepara�on of an Environmental 
Management Plan 2015 

NT EPA: Dra� Guideline for the 
Environmental Assessment of 
Marine Dredging in the 
Northern Territory 

Relevant TSDMMP Sec�on 

/Benthic Habitat Impact 
Predic�ons 

Sec�on 7: Risk Assessment 

The requirement for a 
conceptual site model is 
addressed within the risk 
assessment. 

Environmental Management 
Strategies 

Environmental Management 
Plan 

Risk-based environmental 
management framework 

Sec�on 8: Environmental 
Management Strategies  

Monitoring  Environmental Management 
Plan 
Risk-based environmental 
monitoring  

Sec�on 9: Environmental 
Monitoring  

Correc�ve ac�ons and 
con�ngencies 

Audi�ng 
Repor�ng and Review 

Training and awareness 

- Sec�on 10: Implementa�on 
Strategy 

Communica�on Public no�fica�on and 
engagement  

Sec�on 11: Stakeholder 
Engagement and 
Communica�ons  

1.5 Proponent 
1.5.1 Details of the proponent 
Santos, as the operator of the Barossa Joint Venture, has received two pipeline licences from the NT 
Department of Industry Tourism and Trade (DITT) for the DPD pipeline in NT jurisdic�on: 

+ Coastal and Territorial Waters Licence for the 8.26 km sec�on of the pipeline under the jurisdic�on 
of the Petroleum (Submerged Lands) Act 1981 (NT) (i.e., between the NT Coastal Waters Limit and 
the Territorial Sea Baseline) 

+ Inland Waters Licence for the 91.74 km sec�on of Pipeline under the jurisdic�on of the Energy 
Pipelines Act 1981 (NT) (i.e., between the Territorial Sea Baseline and the onshore beach valve). 

Both licences are applicable to the sec�on of pipeline within the scope of the Offshore CEMP although 
the trenching ac�vi�es covered under this TSDMMP will only be required for the sec�on of pipeline 
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covered by the licence under the Energy Pipelines Act 1981. The proposed proponent details (the same 
for each licence applica�on) are provided in Table 1-2, with the nominated operator shown in bold. 

Table 1-2: Proponent details for Barossa DPD Project’s Pipeline licences  

Title Proponent 
(nominated 
operator in 
bold) 

ABN Interest Titles 

+ Coastal 
and 
Territorial 
Waters 
Licence 

+ Inland 
Waters 
Licence 

Santos NA 
Barossa Pty 
Ltd 

44 109 974 932 25.0% Business Address: Level 7, 100 St 
Georges Terrace, Perth, Western 
Australia, 6000 

Telephone number:  
(08) 6218 7100 
Fax number: (08) 6218 7200 

Email address: 
barossa.regulatory@santos.com 

Santos 
Offshore Pty 
Ltd 

38 005 475 589 25.0% 

SK E&S 
Australia Pty 
Ltd 

55 158 702 071 37.5% Business Address: Level 6, 60 
Mar�n Place, Sydney NSW 2000, 
Australia 

Telephone number:  
(02) 21213304 

Fax number: None 
Email address: hyunjoon-
kim@sk.com 

JERA Barossa 
Pty Ltd 

18 654 004 387 12.5% Business Address: Level 9 
Brookfield Place, 125 St Georges 
Tce, PERTH, WA, 6000 

Telephone number:  
(08) 6311 7610 

Fax number: (08) 6311 7613 

Email address: 
barossa@jeraaustralia.com.au 

1.5.2 Details of nominated liaison person 
Name:   Dr Lachlan MacArthur 

Title:   Environmental Approvals Adviser  

Business address: Level 7, 100 St Georges Terrace, Perth, WA 6000 

Telephone number: (08) 6218 7100 

Email:   Barossa.regulatory@santos.com 

mailto:Barossa.regulatory@santos.com
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1.5.3 Notification procedure in the event of changed details 
If there is a change in the nominated operator, or a change in the contact details for the operator or 
liaison person, Santos will no�fy the NT DITT and provide the updated details by email. 

1.6 Plan review, and revision 
Santos submited a previous version of this TSDMMP to the NT EPA as part of the DPD Project’s 
Supplementary Environmental Report (SER) during the environmental approvals process. That version 
was also provided to the Department of Climate Change, Energy, the Environment and Water (DCCEEW) 
in support of Santos’ Preliminary Documenta�on (EPBC 2022-9372) submission for assessment under 
the EPBC Act.  

The current plan has been updated to incorporate the relevant condi�ons of the environmental 
approval (EP2022/022-001 and EPBC 2022/09372) and the feedback and to respond to comments from 
an independent qualified person as required by Condi�on 6-4 of the NT EPA environmental approval. 
Santos will review and update the document as required to manage its ac�vi�es and associated 
environmental impact and risk in accordance with its environmental approval condi�ons (i.e., 
EP2022/022-001 and EPBC 2022/09372).  Examples of when the plan may be updated include: 

+ Effec�veness of this TSDMMP 

+ Changes in environmental risks 

+ Changes in business condi�ons 

+ Processes for monitoring environmental performance 

+ Any emerging relevant environmental issues currently not addressed 

+ Newly emerging insights from science and prac�cal experiences elsewhere 

Where required under the environmental approval condi�ons (EP2022/022-001 and EPBC 
2022/09372), Santos will no�fy the relevant government department of the change(s) and if required 
under the condi�ons, seek approval for the change prior to implemen�ng the revised plan. 
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2 Trenching and spoil disposal methodology 
The following sec�ons provide an overview of the proposed trenching and spoil disposal ac�vi�es, 
including work sites and methods. 

2.1 Overview 
This TSDMMP has been prepared based on the maximum volume of material that has been approved 
to be trenched, i.e., 500,000 m3, but with a lower projected volume of 323,000 m3, which consists of 
313,000 m3 for offshore trenching and 10,000 m3 for onshore and inter�dal shore pull work. The 
maximum volume is considered a worst-case scenario that incorporates all trenching, over-trenching 
and con�ngency trenching, as well trenching in pre-sweep and sand wave areas. The trenching 
campaign is expected to commence in Q2 2024 and is expected to con�nue for 2 – 3 months, with any 
con�ngency trenching taking place at a later date for a period of ~2 weeks. The poten�al for natural 
events such as cyclones, tropical storms and flooding to cause deposits of large amounts of sediment 
within the Project Area means con�ngency trenching may be required to ensure the trench is in 
specifica�on for the pipelay. 

2.2 Project area 
2.2.1 Trenching areas 
Trenching will only occur in NT waters and will occur along pipeline route sec�ons between a point 
approximately 34 km offshore (KP92.2) to the shore pull onshore termina�on point (KP122.5). Specific 
loca�ons of proposed trenching along the project pipeline route are shown in Figure 2-1. 

The trenching areas are located along the DPD Project pipeline route, parallel to, and approximately 
50 – 100 m from, the exis�ng Bayu-Undan to Darwin pipeline. The trench design width is up to 40 m.  

To enable the backhoe dredger (BHD) to approach the shoreline, a floatation channel will also be 
dredged within trench zones 1 – 2 (refer to Figure 2-1) to create a safe passage for the BHD and split 
hooper barges (SHB). The channel is required to safely manage the large tidal range in the area. This 
will increase the trench width locally on the northern side of the trench with a total width of 
approximately 50 m (Figure 2-2).  

2.2.2 Spoil disposal ground 
Trenched material will be disposed of at a dedicated spoil disposal ground located north of the Darwin 
Harbour Region Management Boundary, within Beagle Gulf, adjacent to the spoil ground used by INPEX 
for the Ichthys Gas Field Development Project (Sec�on 2.2.2). Water depths at the site are between 15 
m and 20 m below lowest astronomical �de (LAT). The site was selected with considera�on of technical, 
environmental, cost and safety aspects. The site is 6.25 km2 and is to be filled progressively so that the 
full volume of dredged material can be accommodated. The site is located within NT waters.  

In addi�on to offshore spoil disposal, Santos considered alterna�ve ways to dispose of trenched 
material and liaised and shared technical data with the NT Department of Infrastructure, Planning and 
Logis�cs Department of Industry (DIPL) to inves�gate the poten�al for the spoil to be re-used as part 
of the DIPL Ship Li� Project. However, the spoil was not deemed suitable for this applica�on leaving 
offshore disposal as the only alterna�ve. 

The choice of the offshore spoil disposal site loca�on was heavily influenced by the work undertaken 
by INPEX for the Ichthys Project, both during its evalua�on of spoil disposal site (INPEX Browse Ltd, 
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2010) and the subsequent monitoring during and a�er the dredging and spoil disposal program (INPEX 
Browse Ltd, 2014).  Given this informa�on, Santos selected a site adjacent to the spoil disposal ground 
approved for use by INPEX for the Ichthys Gas Field Development Project given the demonstrated 
suitability and stability of the loca�on and the evidence from environmental monitoring data that 
environmental impacts and risks from the use of this loca�on for disposing of spoil for a much larger 
dredging program were not significant. 

Material excavated via land-based plant (refer to Sec�on 2.4) will be placed as close to LAT as possible 
adjacent to the trench to be subsequently removed by a dredge vessel and disposed to the offshore 
spoil disposal ground.  

2.2.3 Prelay span rectification 
Addi�onal areas along the route will be subject to prelay span rec�fica�on. This may include the 
removal of local high spots outside the trench zones to remove the requirement to install matresses 
or groutbags. This may be achieved through the use of the trailing suc�on hopper dredge (TSHD) or a 
mass flow excava�on (MFE) Tool.  

2.3 Trench designs  
Trench design, including trench depth and presence/type of rockfill will vary between trenching 
loca�ons depending on the specific trench objec�ves. Indica�ve trench designs are shown in Figure 
2-2, with corresponding loca�ons shown in Figure 2-8, however specifica�ons of trench design may 
alter slightly as they are finalised. 
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Figure 2-1: Proposed trenching and spoil disposal locations  
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Figure 2-2: Indicative trenching designs for the DPD Project 
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2.4 Equipment 
Trenching and spoil disposal for the DPD Project will require the use of specialised equipment and 
vessels. Equipment and vessels used for the trenching and spoil disposal ac�vi�es are list below: 

+ Backhoe Dredge (BHD): Type “Nulla Nulla /Razende Bol/Machiavelli”, or similar; with mounted 
hydraulic tools if required (Sec�on 2.4.1) 

+ Trailing Suc�on Hopper Dredge (TSHD): Type “Bonny River/Vox Amalia/HAM 318”, or similar 
(Sec�on 2.4.2) 

+ Cuter Suc�on Dredge (CSD): Type “D’Artagnan/Athena”, or similar (Sec�on 2.4.3) 

+ Split Hopper Barges (SHB): Type “Johannes de Rijke/H1201”, or similar (Sec�on 2.4.4) 

+ Excavator (refer to Sec�on 2.4.5). 

2.4.1 Backhoe dredger 
A BHD is a type of mechanical dredging equipment (Figure 2-3), consis�ng of a hydraulic arm and 
bucket system mounted on a turntable at the front of the pontoon with atached spud legs. Spud legs 
are driven into the seabed preven�ng movement due to wind, waves, and currents. BHDs can achieve 
a precise finished level and therefore are especially suitable for working in confined spaces in the 
presence of obstacles such as je�es or pipelines and are mainly u�lised in shallow or confined waters.  

A BHD will be used to trench shallower sec�ons of the DPD pipeline route near the shore crossing. 
The BHD will be towed to loca�on and will begin opera�ons once posi�oned and sta�onary. Trenched 
material will be li�ed by the BHD bucket to an SHB for transport to the spoil disposal ground. 

 

Figure 2-3: Typical Backhoe Dredgers (Dredging, Environmental and Marine Engineering (DEME) 
Offshore & Van Oord JV, 2022) 

The use of hydraulic tools is required for hard material that the BHD cannot cut through. Hydraulic 
tools may include an Xcentric Ripper or a hydraulic hammer which will be used to fracture rock as 
required. Once fractured the bucket is reatached to the BHD and the broken or fractured strata is 
dredged by the BHD and loaded into the SHB for transport to and discharge at the spoil disposal 
ground. This method will only be used when required at specific loca�ons and is a discon�nuous 
process. 
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2.4.2 Trailing suction hopper dredge 
A TSHD is a type of hydraulic dredger that is a self-propelled sea-going vessel equipped with a hopper 
that can be loaded or emp�ed via a dredging arm. Dredging via TSHD is a cyclical process of loading 
(dredging), transpor�ng, and discharging. TSHD hoppers vary in volume from a few hundred m3 up to 
33,000 m3. TSHDs are the only non-sta�onary dredger and are not anchored by spud poles or anchors. 

At the trenching loca�on the TSHD vessel slows to approximately 2 to 3 knots, then one or more 
suc�on tubes with dragheads (suc�on mouths) are lowered to the seabed. Whilst on the seabed swell 
compensators control the contact between the draghead and the seabed. Pumps then dredge the 
material (a mixture of soil and water) from the seabed into the hopper located within the TSHD.  

If u�lised, TSHD overflow devices may discharge water from the hopper when it has reached a certain 
level within the hopper. If the slurry dredged is a setling slurry, then water is discharged via the 
overflow while sediment setles in the hopper. However, if the dredged slurry contains fine sediment 
and is a non-setling slurry, then water and fine sediment is discharged. This can increase turbidity in 
the near- and far-field of the dredging opera�ons. 

A�er the hopper is filled with dredged material, the pumps are stopped, the suc�on pipes and 
draghead li�ed on deck and the TSHD will sail to the spoil disposal ground. At the spoil disposal 
ground the dredged material will be discharged by opening the botom doors of the hopper. 

Figure 2-4:  Trailer Suction Dredger’s Bonny River (left) and Vox Amalia (right) (Allseas, 2022) 

 

Figure 2-5: Main features of a Trailing Suction Hopper Dredger (TSHD) (Allseas, 2022) 
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2.4.3 Cutter suction dredger 
CSDs are sta�onary hydraulic dredgers that are equipped with a cuter head (Figure 2-6 and Figure 
2-7). The cuter head rotates excava�ng the seabed which can then be sucked up by dredge pumps 
as a mixture of water and sediment (slurry). CSDs can also be used to break up harder material which 
is le� in-situ for subsequent removal by a TSHD; this will be the mode of opera�on used for the DPD 
Project. Whilst opera�ng the dredger moves around the spud pole via the pulling and slacking of two 
fore sideline wires. CSDs can excavate and then dredge all types of material, with accuracy due to the 
precise movement around the spud leg.  

The CSDs u�lised for this project will have self-propulsion, which will only be used during mobilisa�on 
between trench loca�ons. Maximum dredge depth ranges between 31 m (Anthena) and 35 m 
(Ambiorix). 

 
Figure 2-6: Cutter Suction Dredger’s Ambiorix (left) and Anthena (right) (Allseas, 2022) 

 

Figure 2-7: Schematic diagram of CSD Anthena (Van Oord, 2017) 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal 
Management and Monitoring Plan (TSDMMP) 

Page 30 of 213 

 

2.4.4 Split hopper barge 
SHBs are u�lised for transpor�ng and discharging of material dredged by the BHD. For this project, it 
is expected that two SHBs will be used to maximise efficiency and will be either self-propelled, towed 
or pushed by barges. A third barge may be used to further increase efficiency. SHBs are posi�oned 
and secured parallel to the BHD for loading. SHBs are loaded equally across the hopper area and once 
filled, SHBs will sail to the spoil disposal ground. Once at the disposal ground the load is discharged, 
by either opening the botom doors or spli�ng the hopper well, depending on the type of barge. 

2.4.5 Excavator 
An excavator/s will be u�lised to excavate material within the inter�dal area and up to the shore pull 
onshore termina�on point. Excavators and the BHD will both work in the inter�dal zone with 
opera�ons dictated by �dal state. Material excavated will be deposited adjacent to the trench as close 
to LAT as possible. The excavators may also be required to break hard material with the inclusion of 
an Xcentric Ripper or a hydraulic hammer which will be used to fracture rock as required. 

2.4.6 Plough 
A plough may be used as a con�ngency inside trench zones to assist with levelling of uneven terrain. 
The plough will be lowered to the seabed and towed behind the support vessel. The inten�on will be 
to drag over an uneven profile le� within the trench botom to ensure the trench profile remains 
suitable for the installa�on of the pipeline.  

2.5 Work method 
2.5.1 Trenching method 
The DPD trenching work can be divided into the following sec�ons: 

+ Onshore trench zone 

+ Inter�dal zone 

+ Nearshore trenching zones 

+ Trenching zones (Trench E, C1a and the Floata�on Channel) 

+ Pre-sweep areas (3 areas) 

+ Sand waves area. 

The trenching opera�ons for the pipeline route have been divided into eight sec�ons made up of four 
trenching zones, three pre-sweep areas and a sand waves area outlined in Table 2-1 and Figure 2-8. 
The pre-sweep areas and single sand waves area only require sediments to be removed, while the 
trenching zones require the removal of both sediment and rock material. Pre-sweep areas are only 
poten�al trench areas and will only be trenched in targeted areas if pre-lay span rec�fica�on is 
required. 

Trenching equipment will excavate a trench that is, at its maximum, approximately 3 m wide at the 
base and up to 9 m in depth, resul�ng in an approximate width of 40 m along the pipeline route at 
dis�nct sec�ons shown in Figure 2-8 with the corresponding trench designs and kilometre points 
defined in Sec�on 2.3 and Table 2-1. 

. As the trenching design included a trench wall gradient of 1/2 (rise over run) from the botom of 
the 3 m wide trench, the trench wall would extend over 18 m from the botom of the (3 m wide) 
trench. Based on this, the width on either side of the trench centre line would be 1.5 m (botom of 
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trench) + 18 m (trench wall) which equates to a trench width of 19.5 m either side of the centre 
line, or 39 m for the en�re trench width. A 40 m wide trench width with an addi�onal 20 m buffer 
around this was used to be conserva�ve for the impact assessment. 

Trenching in the inter�dal area will be completed via land-based excavators at low �de with material 
placed adjacent to the trench as close to LAT as possible and below mean sea level (MSL). This will 
minimise poten�al for soil oxida�on, reduce acid sulfate soil risk (ASSDMP [BAS-210 0049]) and 
facilitate natural dispersion with �dal ac�on. To assist with the pre-lay trenching at the shore crossing, 
Santos will require the use of temporary rock causeway/s. These structures will be located at the 
shore crossing. No blas�ng or rock fragmenta�on is proposed for the ac�vity, however there may be 
some requirement for mechanical rock breaking using a BHD mounted hammer or Xcentric ripper at 
localised rock outcrops.  

During periods above low �de, the BHD will excavate the trench with material placed into the SHBs 
for transport to the spoil disposal ground, the BHD will also remove any remaining material placed 
below MSL by the onshore excavator where accessible. Trenching in the nearshore trench zones will 
also be completed via BHD with material transported to the spoil disposal ground via the SHB/s.  

Trenching in the pre-sweep areas and the sand wave area will be completed by TSHD. Material 
dredged via TSHD will be transported within the internal hopper to the spoil disposal ground where 
it will be discharged. 

The remainder of the trench zones will be trenched using a three-step process: 

1. The TSHD will pre sweep the zone removing sand and small material un�l rock is reached 

2. The rock will be crushed using the CSD with material le� in place 

3. The TSHD will return to pick up the material for disposal at the spoil ground. 

Es�mated volumes of material to be removed through trenching are presented in Table 2-1. 

Depending on the final construc�on schedule, con�ngency trenching may be required prior to pipelay 
ac�vi�es in isolated pockets along the en�re trench corridor to ensure the trench remains in 
specifica�on for pipelay. Sediment mobility within the harbour over the wet season, may result in 
material being deposited within the botom of the trenches whilst they lay open for pipelay to begin. 
Bathymetry surveys will be undertaken typically by mul�-beam echosounder (MBES) following 
cyclone events prior to the pipelay campaign to determine the level of sediment build up, indica�ng 
whether con�ngency trenching is required. It would be expected that con�ngency trenching will be 
completed via TSHD and/or BHD as the material is an�cipated to be so� and unconsolidated.  

Con�ngency trenching would be primarily completed by TSHD, with the BHD only used if the shore 
crossing site was impacted. A towed plough may be deployed to remove any localised high spots from 
sediment infill prior to pipelay. The plough will be surface deployed and towed from a suitable vessel 
and only be used within areas that have been previously trenched minimising impact to benthic 
habitats. Sediment mobility is difficult to determine, however, conserva�ve es�mates indicate that 
no more than 80,000 m3 of addi�onal trench material will be removed. This would occur over a short 
�meframe due to the likelihood of only so� material being present post-wet season, with an expected 
�meframe of no longer than two weeks. If required, this would likely occur at the end of the cyclone 
season in Q3 2024, following the primary trenching campaign in Q2 2024.  
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Figure 2-8: Proposed trenching locations
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Table 2-1: Trench sec�ons, loca�ons, equipment proposed, and es�mated volume of dredged material 

Trenching 
sec�on 
number 

Trenching sec�on Pipeline 
loca�on 
start KP 

Pipeline 
loca�on 
end KP 

Trench 
length 

Equipment Task descrip�on  Base Case 
(Trench Zones 
and Sand 
Waves) Trench 
Volume m3 

1Poten�al 
(Pre-Sweep 
Areas) 
Trench 
Volume m3 

Disposal loca�on  

NA Onshore: Trench Zone 
shore pull onshore 
termina�on point to beach 
valve2 

~122.7 ~122.5 ~0.2 km Excavator Excava�on of material ~5,000  Onshore 

1 – 2  Inter�dal: Trench to shore 
pull onshore termina�on 
point D1 

~122.5 ~122.4 ~0.1 km Excavator Excava�on of material ~5,000  Spoil disposal ground  

As close to LAT as 
prac�cable 

1 – 2 Inter�dal/Nearshore: 
Trench D2 (Nearshore) 

~122.4 ~121.9 ~0.5 km BHD / Hydraulic tools & SHB 

Land based excavator (onshore and 
inter�dal zone) 

Excava�on of material by BHD, with rock breaking by 
hydraulic tools when necessary 

Excava�on of material 

~17,000  Spoil disposal ground  

As close to LAT as 
prac�cable 

1 – 2 Nearshore: Trench D3 ~121.9 ~121.2 ~0.7 km BHD / Hydraulic tools & SHB Excava�on of material by BHD, with rock breaking by 
hydraulic tools when necessary 

~6,000  Spoil disposal ground 

- Poten�al Pre-Sweep Area 1  ~121.2 ~120.6 ~0.4 km TSHD Excava�on of unconsolidated material by TSHD   ~4,000 Spoil disposal ground 

3 Trench E  ~120.7 ~119.3 ~1.4 km TSHD pre sweep & CSD Excava�on of unconsolidated material by TSHD  

Break hard consolidated rock by CSD 

Second excava�on of unconsolidated material by TSHD 

~ 

73,000 

 Spoil disposal ground 

- Poten�al Pre-Sweep Area 2  ~116.4 ~113.2 ~3.2 km TSHD Excava�on of unconsolidated material by TSHD  ~35,000 Spoil disposal ground 

- Poten�al Pre-sweep area 3  ~106.5 ~106.8 ~0.3 km TSHD Excava�on of unconsolidated material by TSHD  ~3,000 Spoil disposal ground 

4 Trench C1a ~106.6 ~103.6 ~3 km TSHD pre sweep & CSD Excava�on of unconsolidated material by TSHD  
Break hard consolidated rock by CSD 

Second excava�on of unconsolidated material by TSHD  

~166,000 
 Spoil disposal ground 

 Sand Waves Area  ~94.4 ~92.2 ~2.2 km TSHD Excava�on of unconsolidated material by TSHD ~15,000  Spoil disposal ground 

1 – 2 Floata�on Channel ~122.3 ~121.9 ~0.4 km BHD / Hydraulic tools & SHB 
Land based excavator (onshore and 
inter�dal zone) 

Excava�on of material by BHD, with rock breaking by 
hydraulic tools when necessary,  

~36,000 
  

  Expected volume to be disposed at offshore spoil disposal ground ~323,000 ~42,000 ~323,000 

  Maximum volume to be disposed at offshore spoil disposal ground ~500,000 

 

1  Pre-sweep areas are only poten�al trench areas and will only be trenched in targeted areas if pre-lay span rec�fica�on if required. 

2  This zone is not part of the scope of this TSDMMP. 
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2.5.2 Spoil disposal method 
Spoil collected by the TSHD will be discharged via botom doors. This method of discharging was 
iden�fied by INPEX during a PIANC 100 assessment (INPEX Browse Ltd, 2014) as the op�mal method 
of spoil disposal in this high energy unconfined ocean environment). Consequently, Santos has also 
adopted this approach. SHBs will also be used to transport and discharge material trenched by BHD in 
the inter�dal and nearshore area. The expected and maximum volumes to be disposed are presented 
in Table 2-1. 

2.6 Indicative dredging and disposal schedule 
Santos is anticipating that all DPD regulatory approvals will be in place by Q1 2024. A nominal DPD 
construction sequence and schedule is shown in Table 2-2 representing a start of construction 
activities at the beginning of nominal construction window. The construction activities will span a 
nominal period of 12-months in the field. The actual construction sequence and schedule will be 
subject to the timely receipt of all regulatory approvals and drivers such as vessel availability, 
operational issues, and weather. Santos’ regulatory approvals and stakeholder consultation consider 
construction activities at any time between Q2 2024 to mid-2025.  

Table 2-2:  Preliminary pre-lay, construc�on, installa�on, and pre-commissioning schedule for 
DPD 
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3 Legal and other obligations 
The following sec�ons describe the legisla�ve framework governing the environmental assessment and 
approval of trenching and spoil disposal ac�vi�es during the construc�on of the DPD Pipeline (NT). 

3.1.1 Commonwealth environmental approval 
The DPD Project including the DPD pipeline section in Commonwealth waters was referred to the 
Department of Climate Change, Energy, the Environment and Water (DCCEEW) under the EPBC Act on 
7 October 2022 (EPBC 2022-9372). On 6 December 2022 the DPD Project was determined to be a 
Controlled Action requiring further assessment based on Preliminary Documentation. Further 
information was requested under section 95A(2) of the EPBC Act on 23 December 2022. 

It was determined that the Project may have a significant impact on the following controlling provisions 
under the EPBC Act: 

+ Listed threatened species and communi�es (sec�ons 18 & 18A) 

+ Listed migratory species (sec�ons 20 & 20A) 

+ Commonwealth marine areas (sec�ons 23 & 24A). 

The final Preliminary Documenta�on submited to DCCEEW was published for public review on 
23 February 2024. DCCEEW and the Commonwealth Minister has now published the final approval 
with condi�ons (15 March 2024). 

This TSDMMP has been updated to reflect the relevant regulatory condi�ons associated with this 
approval. 

3.1.2 Northern Territory environmental approval 
The DPD Project was referred to the NT EPA (EP2022/011) and accepted on 14 January 2022 under 
Sec�on 55 of the EP Act. The NT EPA determined the Santos Barossa DPD Project proposal required 
assessment by Supplementary Environmental Report (SER) (Tier 2) in accordance with the Environment 
Protec�on Regula�ons 2020 (EP Regula�ons). The DPD Project SER (BAA-201 00200) addressed public 
and government submissions and included informa�on addi�onal to the referral document in rela�on 
to specific aspects of poten�al significance.  

A dra� of this TSDMMP was submited to the NT EPA as an appendix to the SER and has now been 
updated to address the condi�ons in the NT EPA environmental approval (EP2022/022-001, dated 
22/12/2023). 

The following addi�onal approvals related to trenching and spoil disposal are also required under NT 
legisla�on and have been received or will be in place prior to ac�vi�es under this TSDMMP 
commencing: 

+ Development Consent (dredging) and Occupa�onal Licence (spoil disposal) from NT Department 
of Infrastructure, Planning and Logis�cs (Planning Act 1999 and Crown Lands Act 1992).  

+ DITT – Energy Division "Consent to construct " (Energy Pipelines Act 1981) 

+ Pipeline licence (Energy Pipeline Act 1981) 

+ Fisheries Permit (Fisheries Act 1998). 
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3.1.3 Aboriginal Areas Protection Authority certificates 
Aboriginal Areas Protec�on Authority (AAPA) cer�ficates aim to protect indigenous sacred sites 
preven�ng damage from nearby works and outlines condi�ons to be followed when carrying out works 
on land and sea near to sacred sites across NT. The AAPA administer these cer�ficates under the 
National Territory Aboriginal Sacred Sites Act 1989. 

Santos has received an AAPA Authority Cer�ficate (C2022-098) on 23 December 2022 and will ensure 
the requirements of the cer�ficate (including avoidance of restricted work areas) and the Northern 
Territory Aboriginal Sacred Sites Act 1989 are met. 

3.2 Legislative framework 
Environmental legisla�ve requirements governing the DPD Project are described in the following 
sec�ons. All ac�vi�es will comply with legisla�ve requirements established under relevant 
Commonwealth and Northern Territory legisla�on. Key legisla�on is described below in Sec�ons 
3.2.1.1 and 3.2.1.2. Other relevant legisla�on is described in Table 3-1 and Table 3-2. 

3.2.1 Key legislation 
3.2.1.1 Environment Protection and Biodiversity Conservation Act 1999 (Cth) 
The EPBC Act is administered by the Commonwealth DCCEEW. The EPBC Act provides a legal framework 
to protect and manage na�onally and interna�onally important flora, fauna, ecological communi�es, 
and heritage places, which are defined in the EPBC Act as maters of na�onal environmental 
significance. There are nine maters of na�onal environmental significance to which the EPBC Act 
applies these are: world heritage proper�es, na�onal heritage places, wetlands of interna�onal 
importance, na�onally threatened species and ecological communi�es, migratory species, 
Commonwealth marine areas, the Great Barrier Reef Marine Park, nuclear ac�ons, and water resources 
(in rela�on to coal seam gas development and large coal mining development) (DAWE, 2021). When a 
person proposes to take an ac�on that they consider may need approval under the EPBC Act, they must 
refer the proposal to the Commonwealth Minister for Environment. 

Sec�on 3A of the EPBC Act sets out the principles of ecologically sustainable development (ESD), which 
are: 

+ Decision-making processes should effec�vely integrate both long-term and short-term economic, 
environmental, social and equitable considera�ons 

+ If there are threats of serious or irreversible environmental damage, lack of full scien�fic certainty 
should not be used as a reason for postponing measures to prevent environmental degrada�on 

+ The principle of inter-genera�onal equity—that the present genera�on should ensure that the 
health, diversity and produc�vity of the environment is maintained or enhanced for the benefit of 
future genera�ons 

+ The conserva�on of biological diversity and ecological integrity should be a fundamental 
considera�on in decision-making 

+ Improved valua�on, pricing and incen�ve mechanisms should be promoted. 

3.2.1.2 Environment Protection Act 2019 (NT) 
The EP Act protects the environment and related purposes of the Northern Territory. The Act also: 

+ Promotes ecologically sustainable development 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal 
Management and Monitoring Plan (TSDMMP) 

Page 37 of 213 

 

+ Recognises the role of environmental impact assessment and environmental approval in promo�ng 
the protec�on and management of the environment of the Territory 

+ Provides for broad community involvement during the process of environmental impact 
assessment and environmental approval 

+ Recognises the role that Aboriginal people have as stewards of their country as conferred under 
their tradi�ons and recognised in law, and the importance of par�cipa�on by promo�on of 
ecologically sustainable development. 

3.2.1.3 Waste Management and Pollution Control Act 1998 (NT) 
The du�es under the Waste Management and Pollution Control Act 1998 (NT) require that a proponent 
must take all measures that are reasonable and prac�cable to prevent or minimise the pollu�on or 
environmental harm and reduce the amount of the waste. The management ac�ons detailed in 
Sec�on 8 demonstrate how the Santos will comply with these du�es. 

Further the du�es under the Act require proponents to understand: 

a. the nature of the poten�al environmental harm and the sensi�vity of the environment which 
may be impacted (refer to Sec�ons 7 and 5, respec�vely) 

b. technical informa�on rela�ng to the ac�vity and the likelihood that the management ac�ons 
would minimise environmental impact (refer to Sec�ons 2, 6 7.3 and 7.4, respec�vely) 

c. the financial implica�ons of implemen�ng management ac�ons. 

Finally, Santos will comply with the duty to no�fy NT EPA of incidents causing or threatening to cause 
pollu�on. 

3.2.2 Other relevant legislation 
3.2.2.1 Commonwealth 
Other commonwealth legisla�ve requirements relevant to the DPD trenching and spoil disposal 
ac�vi�es are outlined in Table 3-1. 

While Table 3-1 iden�fies the Environment Protection (Sea Dumping) Act 1981 as relevant legisla�on, 
given the spoil disposal ground and spoil disposal ac�vi�es are within NT waters, a Sea Dumping Permit 
is not required. Despite this, Santos is conduc�ng its ac�vi�es in accordance with the objec�ves of the 
Act and the requirements for a permit rela�ng to the disposal of dredged or excavated material (see 
htps://www.dcceew.gov.au/environment/marine/sea-dumping/dredged-material). This includes: 

+ having completed sediment sampling and analysis both in the proposed trenching loca�ons and 
the spoil ground which has confirmed that the spoil is suitable for offshore disposal, i.e., the spoil 
is not considered to be contaminated. 

+ selec�ng a spoil disposal site (adjoining the exis�ng INPEX Ichthys disposal site) that minimises 
impacts on the marine environment and interference with other marine uses and users.  

+ comple�ng a detailed site and impact assessment (as presented in both the NT EPA referral and 
SER and the EPBC referral and Preliminary Documenta�on). 

+ undertaking trenching and spoil disposal ac�vi�es in accordance with the Na�onal Assessment 
Guidelines for Dredging 2009 (Commonwealth of Australia, 2009a). 

+ developing this TSDMMP which details the monitoring and management ac�vi�es that will be 
implemented during trenching and spoil disposal ac�vi�es. 

https://www.dcceew.gov.au/environment/marine/sea-dumping/dredged-material
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Table 3-1: Other commonwealth legisla�on relevant to DPD trenching ac�vi�es.  

Title  Descrip�on  

Aboriginal and Torres Strait 
Islander Heritage Protection Act 
1984 

The purpose of this act is to preserve and protect places and 
objects in Australia and in Australian waters from injury or 
desecra�on; places or objects in ques�on must be of par�cular 
significance to Aboriginal people with Aboriginal tradi�on.  

Aboriginal Land Rights 
(Northern Territory) Act 1976 

The Act provides the basis upon which Aboriginal Australian 
people in the Northern Territory can claim rights to land based 
on tradi�onal occupa�on. 

Biosecurity Act 2015 The Act describes how to manage biosecurity threats to plant, 
animal and human health in Australia and its external 
territories, ensuring a very low level of risk. This involves 
balancing between protec�ng Australia from pests and disease 
and maintaining the ability to trade (DAFF, 2021). 

National Greenhouse and 
Energy Reporting Act 2007 

This Act, administered by the DCCEEW, introduces a single 
na�onal repor�ng framework for the repor�ng and 
dissemina�on of informa�on about GHG emissions, GHG 
projects and energy use and produc�on of corpora�ons.  

Repor�ng of GHG emissions from Project ac�vi�es will meet 
requirements of the Act. 

Environment Protection (Sea 
Dumping) Act 19811 

The Act regulates the disposal of wastes at sea, and the crea�on 
of ar�ficial reefs and applies to all vessels, aircra�, and 
pla�orms in Australian waters, and to all Australian Vessels and 
aircra� in any part of the sea.  

Native Title Act 1993  This Act provides for the recogni�on and protec�on of na�ve 
�tle and provides or permits for the valida�on of past acts and 
intermediate period acts, invalidated because of the existence 
of na�ve �tle. It addi�onally establishes ways in which future 
dealings affec�ng na�ve �tle may proceed and sets standards 
for those dealings and establishes mechanisms for determining 
claims to na�ve �tle.  

Protection of the Sea (Harmful 
Anti-fouling Systems) Act 2006 

This Act relates to the protec�on of the sea from the effect of 
harmful an�-fouling systems. It covers the applica�on or use of 
harmful an�-fouling systems and the issue and endorsement of 
the required cer�ficates and an�-fouling declara�ons.  

Protection of the Sea 
(Prevention of Pollution from 
Ships) Act 1983 

This Act relates to the preven�on of pollu�on (in any form) from 
ships. MARPOL requirements are implemented under this Act.  
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Title  Descrip�on  

Ozone Protection and Synthetic 
Greenhouse Gas Management 
Act 1989 

This Act and associated regula�ons, administered by the 
DCCEEW, implements the requirements of the Vienna 
Conven�on and Montreal Protocol to avoid using ozone 
deple�ng substances. 

Underwater Cultural Heritage 
Act 2018 

Underwater Cultural Heritage 
(Consequential and Transitional 
Provisions) Act 2018 

This Act provides for the protec�on of shipwrecks, sunken 
aircra� and their associated artefacts that have lain in territorial 
waters for 75 years or more. It is an offence to interfere with 
any shipwreck covered by the Act. Some sites also have a 
protected zone around them. The UCH Act also broadened 
protec�on to other types of Underwater Cultural Heritage 
including Australia’s Aboriginal and Torres Islander Underwater 
Cultural Heritage in Commonwealth waters.  

Notes: 
1. The Environment Protection (Sea Dumping) Act 1981 does not apply as spoil disposal will be within NT waters and 

therefore a sea dumping permit is not required. 
2. There will be no trenching of the pipeline route or spoil disposal between the territorial baseline and NT coastal waters 

limit and therefore the ac�vi�es included in this TSDMMP do not fall under the jurisdic�on of the Petroleum 
(Submerged Lands) Act 1981 (NT).  

3.2.2.2 Northern Territory 
Other Northern Territory legisla�ve requirements relevant to the DPD Project offshore construc�on 
ac�vi�es are outlined in Table 3-2. 

Table 3-2: Other Northern Territory legisla�on relevant to the Santos Barossa DPD pipeline 
project 

Title  Descrip�on  

Aboriginal Land Act 
1978 

This Act, administered by the Department of the Chief Minister and 
Cabinet (DCMC), provides for the access to Aboriginal land, certain roads 
bordered by Aboriginal land and the seas adjacent to Aboriginal land.  

Crown Lands Act 
1992 

This Act provides for the management of crown lands in the Northern 
Territory. Including the facilita�on of land use for economic development. 

Dangerous Goods 
Act 1998 

This Act provides for the safe storage, handling, and transport of certain 
dangerous goods. These being explosives (including fireworks) and fuel gas 
(including Autogas) (NT WorkSafe, 2020). 

Energy Pipelines Act 
1981 

This Act allows for the crea�on of provisions for the construc�on, 
opera�on, maintenance and cessa�on of use or abandonment of pipelines 
for the conveyance of energy-producing hydrocarbons, and for related 
purposes. 

The NT Energy Pipelines Act 1981 and subsidiary Energy Pipelines 
Regula�ons require the proponent to operate licensed pipelines in 
accordance with an accepted Pipeline Management Plan (PMP).  
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Title  Descrip�on  

Environmental 
Offences and 
Penalties Act 2011 

This Act defines levels and penal�es for environmental offences. 

Fisheries Act 1988 This Act provides for the regula�on, conserva�on and management of 
fisheries and fishery resources to maintain their sustainable u�lisa�on, to 
regulate the sale and processing of fish and aqua�c life, and for related 
purposes.  

Heritage Act 2011 This Act provides a framework for the iden�fica�on, assessment, 
recording, conserva�on, and protec�on of the Northern Territory’s cultural 
and natural heritage.  

Marine Act 1981 This Act is to regulate shipping within the Northern Territory and to 
provide for the applica�on to the Northern Territory of the uniform 
shipping laws code and for related maters. 

Marine Pollution Act 
1999 

This Act protects the marine and coastal environment by minimising 
inten�onal and negligent discharges of ship-sourced pollutants into coastal 
waters, and for related purposes.  

Native Title Act 1993  This Act provides for the recogni�on and protec�on of na�ve �tle and 
provides or permits for the valida�on of past acts and intermediate period 
acts, invalidated because of the existence of na�ve �tle. It addi�onally 
establishes ways in which future dealings affec�ng na�ve �tle may proceed 
and sets standards for those dealings and establishes mechanisms for 
determining claims to na�ve �tle.  

Northern Territory 
Aboriginal Sacred 
Sites Act 1989 

This Act aims to provide a prac�cal balance between the recognised need 
to preserve and enhance Aboriginal cultural tradi�on, in rela�on to certain 
land in the Northern Territory and the aspira�ons of the Aboriginal and all 
other peoples of the Northern Territory for their economic, cultural, and 
social advancement; by establishing a procedure for the protec�on and 
registra�on of sacred sites, providing for entry onto sacred sites and the 
condi�ons to which such entry is subject, establishing a procedure for the 
avoidance of sacred sites in the development and use of land and 
establishing an Authority for the purposes of the Act and a procedure for 
the review of decisions of the Authority by the Minister.  

Northern Territory 
Environment 
Protection Authority 
Act 2012 

This act aims to: a) promote ecology sustainable development; b) to 
protect the environment, having regard to the need to enable ecologically 
sustainable development; (c) to promote effec�ve waste management and 
waste minimisa�on strategies; and (d) to enhance community and 
business confidence in the environment protec�on regime of the Territory. 

Petroleum 
(Submerged Lands) 
Act 19811 

The Petroleum (Submerged Lands) Act 1981 allows for the crea�on of 
provisions with respect to the explora�on for and the exploita�on of the 
petroleum resources, and certain other resources, of certain submerged 
lands adjacent to the coasts of the Northern Territory and for other 
purposes. 
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Title  Descrip�on  

Planning Act 1999 

Planning Regula�on 
2000 

This Act provides a framework of controls for the orderly use and 
development of land in the Northern Territory. The Development 
Assessment Services is responsible for the development assessment and 
control processes within the provisions of the Act. Approval for the DPD 
Project will be obtained under the Planning Act 1999 (NT).  

Ports Management 
Act 2015 

This Act provides for the safe, efficient, and effec�ve control, management, 
and opera�on of Northern Territory ports.  

Territory Parks and 
Wildlife Conservation 
Act (TPWC Act) 1976 

This Act provides for the establishment of Territory Parks and other parks 
and reserves and for the study, protec�on, and conserva�on of wildlife in 
Northern Territory. This includes provisions on changes and revoca�on of 
parks, reserves and sanctuaries, the prepara�on and implementa�on of 
plans of management, the crea�on and management of sanctuaries and 
on the management of wildlife, flora, and fauna.  

Waste Management 
and Pollution Control 
Act (WMPC Act) 
1998 

This Act provides for the protec�on of the environment through 
encouragement of effec�ve waste management and pollu�on preven�on 
and control prac�ces and for related purposes. It addi�onally outlines the 
general environmental duty that proponents must comply with (refer to 
Sec�on 3.2.1.3). 

Validation (Native 
Title) Act 1994  

This Act, administered by the Department of the Atorney-General, 
validates certain acts atributable to the Territory, including the Native Title 
Act 1993, to make provision for the effect of certain acts atributable to the 
Territory on na�ve �tle, including the Native Title Act 1993, and for related 
purposes.  

Water Act 1992 The Act provides for the inves�ga�on, alloca�on, use, control, protec�on, 
management, and administra�on of water resources in the NT. Under the 
Act a waste discharge licence is the regulatory instrument used to regulate 
the quality and quan�ty of waste discharged to water in the NT. A WDL is 
not required as the spoil disposal ground is outside the remit of the Water 
Act 1992. 

Notes: 
1. There will be no trenching of the pipeline route or spoil disposal between the territorial baseline and NT coastal 

waters limit and therefore the ac�vi�es included in this TSDMMP do not fall under the jurisdic�on of the Petroleum 
(Submerged Lands) Act 1981.  

3.2.3 International conventions and agreements  
Australia is signatory to numerous interna�onal conven�ons and agreements that obligate the 
Commonwealth government to prevent pollu�on and protect specified habitats for flora and fauna. 
Those which are relevant to the ac�vity re outlined in Table 3-3. 
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Table 3-3: Interna�onal agreements and conven�ons relevant to the ac�vity 

Interna�onal agreements and conven�ons 

Title Descrip�on 

Interna�onal 
Conven�on for the 
Preven�on of 
Pollu�on from Ships 
(MARPOL) 

This conven�on is to eliminate interna�onal marine environment 
pollu�on through hydrocarbons and other toxic substances and to reduce 
the accidental discharge of such substances. 

Japan-Australia 
Migratory Bird 
Agreement (JAMBA) 

This agreement recognises the special interna�onal concern for the 
protec�on of migratory birds and birds in danger of ex�nc�on that 
migrate between Australia and Japan. Implemented in the EPBC Act. 

China-Australia 
Migratory Bird 
Agreement (CAMBA) 

This agreement recognises the special interna�onal concern for the 
protec�on of migratory birds and birds in danger of ex�nc�on that 
migrate between Australia and China. Implemented in the EPBC Act. 

Republic of Korea-
Australia Migratory 
Bird Agreement 
(ROKAMBA) 

This agreement recognises the special interna�onal concern for the 
protec�on of migratory birds and birds in danger of ex�nc�on that 
migrate between Australia and Korea. Implemented in the EPBC Act. 

United Na�ons 
Conven�on on 
Biological Diversity – 
1992 

An interna�onal treaty to sustain life on earth.  

United Na�ons 
Framework 
Conven�on on Climate 
Change (1992) 

The objec�ve of the conven�on is to stabilise GHG concentra�ons in the 
atmosphere at a level that would prevent dangerous interference with 
the climate system. Australia ra�fied the conven�on in December 1992, 
and it came into force on 21 December 1993. 

3.2.4 Standards, codes and guidelines 
There are several Australian Standards, Codes of Prac�se and Guidelines relevant to this TSDMMP, 
which have been iden�fied below. 

+ AS/NZS 4801 Occupa�onal Health and Safety Management 

+ AS/NZS ISO 14001:2004, Environmental management system – Requirements with guidance for 
use 

+ AS/NZS ISO 31000:2009, Risk management – Principles and guidelines 

+ Australian Ballast Water Management Requirements. Version 8 (ABWM Requirements; 
Commonwealth of Australia, 2020a).  

+ Australian and New Zealand Guidelines (ANZG) for Fresh and Marine Water Quality (ANZG, 2018) 

+ Darwin Harbour Strategy 2020 – 2025 (DHAC 2020) 

+ Darwin Harbour Water Quality Protec�on Plan (Department of Land Resource Management, 2014) 

+ Darwin Port Environmental Management Plan (Darwin Port 2020) 
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+ Declara�on of Beneficial Uses and Objec�ves, Darwin Harbour Region, Northern Territory 
Government Gazete No. G27, 7 July 2010 

+ Guideline on dredge plume modelling for environmental impact assessment. Prepared for the 
Dredging Science Node, Western Australian Marine Science Ins�tu�on (WAMSI) (Sun et al., 2020) 

+ Guidelines for Environmental Assessment of Marine Dredging in the Northern Territory (NT EPA 
2013) 

+ Dra� Guidelines for the Prepara�on of an Environmental Management Plan (NT EPA, 2015) 

+ Guideline for Repor�ng on Environmental Monitoring (NT EPA, 2016). 

+ HB 203:2006 Environmental Risk Management – Principles and Process 

+ Na�onal Assessment Guidelines for Dredging (NAGD; Commonwealth of Australia, 2009a) 

+ Na�onal Biofouling Management Guidance for Non-trading Vessels (NSPMMPI; Commonwealth of 
Australia, 2009b) 

+ Na�onal Water Quality Management Strategy: Australian Guidelines for Water Quality Monitoring 
and Repor�ng (ANZECC/ARMCANZ, 2000) 
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4 Environmental management framework 

4.1 Santos Management System (SMS) 
Santos’ Management System (known as the SMS) exists to support its moral, professional, and legal 
obliga�ons to undertake work in a manner that does not cause harm to people or the environment. 
The framework of policies, standards, processes, procedures, tools, and control measures that, when 
used together by a properly resourced and competent organisa�on, result in: 

+ A common HSE approach is followed across the organisa�on. 

+ HSE is proac�vely managed and maintained. 

+ The mandatory requirements of HSE management are implemented and are auditable. 

+ HSE management performance is measured, and correc�ve ac�ons are taken. 

+ Opportuni�es for improvement are recognised and implemented. 

+ Workforce commitments are understood and demonstrated. 

The Implementa�on Strategy and Stakeholder Consulta�on sec�ons within this TSDMMP (Sec�on 10 
and Sec�on 11) aligns with the SMS structure and are designed to require that: 

+ Environmental impacts and risks con�nue to be iden�fied for the dura�on of the ac�vity and 
reduced to as low as reasonable possible (ALARP); 

+ Controls are effec�ve in reducing environmental impacts and risks to ALARP and acceptable levels; 

+ Environmental performance outcomes and standards set out in this TSDMMP are met; and 

+ Consulta�on with relevant and interested persons is maintained throughout the ac�vity as 
appropriate. 

4.2 Santos’ Environment, Health, and Safety Policy 
Santos’ Environment, Health and Safety Policy (Appendix 1) clearly sets out its strategic environmental 
objec�ves and the commitment of the management team to con�nuous environmental performance 
improvement. This TSDMMP has been prepared in accordance with the fundamentals of this policy. By 
accep�ng employment with Santos, each employee and contractor is made aware during the 
recruitment process that he or she is responsible for the applica�on of this policy. 

4.3 DPD Project Environmental Management Plans 
This TSDMMP falls under the overarching Offshore CEMP (BAS-210 0024). The Offshore CEMP covers 
all DPD Project construc�on ac�vi�es from the Commonwealth/NT waters boundary to the shore pull 
onshore termina�on point. This TSDMMP addresses all trenching and spoil disposal ac�vi�es 
associated with the construc�on of the pipeline up to the onshore termina�on point. These ac�vi�es 
are described in Sec�on 2.  

In addi�on, the following management plans will also be used to manage environmental impacts and 
risks for the Project: 

+ Offshore Construc�on Environmental Management Plan (Offshore CEMP) 

+ Onshore Construc�on Environmental Management plan (Onshore CEMP) 

+ Marine Megafauna Noise Management Plan 
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+ Cultural Heritage Management Plan 

+ Acid Sulphate Soil and Dewatering Management Plan. 

Santos will also develop an ‘Unexpected finds protocol which includes details for managing any 
unexploded ordinance (UXO). 

4.4 Supporting management processes and procedures  
4.4.1 Contractor health, safety and environment requirements  
The Santos HSE Contractor Management Opera�ng Standard (SMS-HSS-OS08) and the Contrac�ng and 
Procurement Opera�ng Standard (SMS-PRC-OS01) supports the minimum requirements and 
expecta�ons for HSE management of Contractors and subcontractors. It includes the following 
minimum requirements: 

+ Contractors to comply with all applicable HSE laws and regula�ons and any addi�onal guidelines, 
opera�ng standards and policies provided to the Contractor. 

+ A review of the Contractor HSE Management System is completed before being contracted. 

+ Provisions for Santos to conduct audits/inspec�ons of the Contractor’s opera�ons, equipment and 
emergency procedures at any �me. 

In addi�on, the DPD Project has a contractual HSE Exhibit for scopes of work. The HSE Exhibit has a 
detailed environmental requirements sec�on including: 

+ Contractor to develop environmental implementa�on plan to demonstrate how applicable 
environmental legisla�on and environmental approval requirements under this TSDMMP will be 
met 

+ Contractor to use an Environmental Management System for managing environmental impacts and 
risks throughout the ac�vity. Requirements for demonstra�ng leadership and accountability, 
organisa�onal capability, and training/induc�on processes and performance against 
environmental requirements 

+ Key ac�vi�es to support con�nuous environmental improvement 

+ Defini�on of the opera�onal area of the work 

+ Chemical selec�on, approvals and chemical register requirements  

+ Prohibi�on of materials and chemicals 

+ Vessel environmental requirements, including trenching and spoil disposal requirements, marine 
discharge requirements, waste management requirements, unplanned discharge requirements, 
marine fauna interac�on requirements, ligh�ng requirements and invasive marine species 
requirements. 

4.4.2 Santos marine vessel vetting process 
Santos manages marine vessel ve�ng and assurance using a hierarchy of procedures, outlined below. 
These requirements for vessel acceptance criteria include technical, personnel (e.g. crew 
competencies) and opera�onal requirements for marine vessels engaged by Santos. 
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4.4.2.1 Marine Assurance  
The Marine Offshore Assurance Criteria (1530-045-STN-0001) is a standard that requires all vessels 
(including mobile offshore drilling units; MODUs) used by Santos to be veted. The ve�ng process is 
based on industry standards and best prac�ces along with considera�ons of guidelines and 
recommenda�ons from recognised industry organisa�ons such as Oil Companies Interna�onal Marine 
Forum (OCIMF) and Interna�onal Mari�me Contractors Associa�on (IMCA), and interna�onal 
regulatory agencies like the Interna�onal Mari�me Organisa�on (IMO) and Vessel Classifica�on 
Socie�es. Marine Offshore Assurance Criteria (1530-045-STN-0001) requires a valid Offshore Vessel 
Inspec�on Database (OVID) report or Common Marine Inspec�on Document (CMID) report as required 
for vessel opera�on types. For vessels where the OVID and/or CMID are not valid or available, a Santos 
Approved Inspec�on Report is required. 

4.4.2.2 Marine Standards and Compliance  
The standards and guidelines that Santos expects the chartered vessels to operate to are:  

+ Flag State Legisla�on  

+ Coastal State Legisla�on for Marine Opera�ons including Biosecurity Compliance  

+ MCA Code of Safe Working Prac�ces for Merchant Seamen (2015)  

+ IMCA – M117  

+ IMCA – M182  

+ OCIMF – OVID and OVMSA 

+ A.714(17) Code of Safe Prac�ce for Stowage and Securing (CSS Code) 2011 (IMO)  

+ Guide for Offshore Marine Opera�ons (GOMO) (Previously NWES Guidelines)  

+ Interna�onal Conven�on for the Safety of Life at Sea (SOLAS) 1974, as amended (IMO).  

+ Interna�onal Mari�me Dangerous Goods (IMDG) Code (IMO)  

+ Guidelines for the Prepara�on of cargo Securing Manual (MSC.1/Circ.1353 – IMO) 

+ IACS - Interna�onal Associa�on of Classifica�on Socie�es Rules  

Santos performs a risk assessment or HSE Qualifica�on Evalua�on process for each vessel to iden�fy 
any HSE issues or specific management requirements prior to commencing ac�vi�es. 

4.4.3 Santos waste management process 
As per the Santos Environment Hazard Controls Procedure (SMS-EXA-OS01-PD02), Santos requires that 
for all waste generated at its facili�es and by contractors under its influence, the hierarchy of waste 
management applies whereby wastes are (in order of preference) avoided, reduced, re-used, recycled, 
treated and/or correctly disposed. A waste inventory must be documented and onshore waste disposal 
records standardised (Waste Monitoring and Repor�ng Procedure – SMS-EXA-OS01-PD02-PD01) to 
allow accurate and consistent waste tracking. Contractors under this TSDMMP will demonstrate waste 
management processes aligned with regulatory and Santos’ requirements through a Waste 
Management Plan. 
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4.4.4 Ballast water management 
4.4.4.1 Summary of requirements 
The Australian ballast water requirements set out the obliga�on on vessel operators with regards to 
the management of ballast water and ballast tank sediment when opera�ng within Australian seas. All 
interna�onally opera�ng vessels entering Australia will require: 

+ An approved Ballast Water Management Plan 

+ Maintenance of a complete and accurate record of all ballast water movements including those 
conducted in Australian waters 

+ An interna�onal Ballast Water Management Cer�ficate. 

Ballast water exchange should be conducted in areas at least 12 nm from the nearest land and in water 
at least 50 m deep. Volumetric exchange must be at least 95% of the relevant tank. Records on ballast 
water exchange shall include the start and finish �mes and geographic coordinates of the opera�on. 

All ballast water management equipment such as pumps will be maintained as per the vessel 
preven�ve maintenance system and regularly tested to ascertain accurate calcula�ons for ballast water 
exchange opera�ons. 

4.4.4.2 Australian pre-arrival report 
All interna�onal vessels must submit a Ballast Water Report and a Pre-Arrival Report (PAR), 96 to 
12 hours prior to arriving in an Australian port through the Mari�me Arrival Repor�ng System (MARS), 
for the Australian Department of Agriculture to review and process. 

MARS is the online portal for commercial Vessel Masters and Shipping Agents to submit reports 
required of all interna�onal vessels seeking Australian biosecurity clearance; and request services such 
as coastal strip, waste removal, ship sanita�on cer�fica�on and crew change. 

Department of Agriculture will request evidence from vessels with a ballast water management system 
of: 

+ Valid ballast water management plan specific to the vessel (consistent with the Conven�on) 

+ Valid ballast water management cer�ficate, or cer�ficate of compliance, that is approved by a port 
state administra�on, or a recognised survey authority (consistent with the Conven�on) 

+ Ballast water management records that clearly demonstrate the ballast water management has 
been operated consistent with the ballast water management plan. 

A Department of Agriculture biosecurity officer will board the vessel to verify the Pre-Arrival Report 
and Vessel Master must ensure the vessel and personnel are available and able to demonstrate 
proficiency in the opera�on and maintenance of the ballast water management system. 

4.4.5 Biofouling management  
Introduced marine species (IMS) may be present as biofouling on the vessel hull, or within piping, sea 
chests, etc. The biofouling which may be found on and in a vessel reflects the vessel’s design, 
construc�on, maintenance, and opera�ons. Each of these aspects introduces biofouling vulnerabili�es 
but also offers opportuni�es to limit the extent and development of biofouling, with commensurate 
reduc�on in biosecurity risks. 
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4.4.5.1 Vessel risk assessment 
Vessels mobilised to Darwin Harbour/DPD Project Area from interna�onal or domes�c waters will 
comply with the Australian Na�onal Biofouling Management Guidance for the Petroleum Produc�on 
and Explora�on Industry (DAFF; Commonwealth of Australia, 2009). This includes: 

+ Comple�on of a biofouling risk assessment 

+ Implementa�on of mi�ga�on measures commensurate with the level of risk. 

Figure 4-1 presents the risk assessment process. Factors that will inform risk are: 

+ Timing of marine pest risk assessment rela�ve to vessels selec�on and movement to the �tle area 
to ensure there is sufficient �me to implement control measures in cases where management is 
warranted 

+ History of the vessels including �me spent in ports of call since last dry dock and clean to inform 
whether the facility or vessel may have been exposed to high-risk ports/loca�ons 

+ Level of biofouling and the presence of species of concern (in par�cular the presence of marine 
pests) within biofouling communi�es on the vessels associated with the ac�vity (o�en informed 
by biofouling record books and/or maintenance/cleaning or inspec�on programs) 

+ Opera�onal profile relevant to biosecurity risk such as opera�ng speed, �me alongside a facility 
and the need for ballast exchanges within the �tle area 

+ Receiving environment including the presence of shallow water sensi�vi�es within proximity to the 
ac�vity and the presence and area of non-biocidal surfaces on facili�es that could harbour marine 
pests 

+ Presence and effec�veness of external and internal marine growth preven�on systems including 
effec�veness and integrity of an�fouling coa�ngs and func�onality of internal treatment systems 

+ Qualifica�ons and competency of personnel conduc�ng and reviewing the risk assessment and 
making management decisions. 

4.4.5.2 Vessel risk status  
There are three outcomes from the risk assessment which categorise the vessels risk status as outlined 
below. Vessels are required to have a ‘low’ risk status to demonstrate to the government that Santos 
has taken all reasonable measures to minimise the risk of IMS. 

+ Low – low risk of introducing IMS; no addi�onal management measures required 

+ Uncertain – risk of introducing IMS is not apparent; precau�onary approach adopted, addi�onal 
management measures required to achieve low status 

+ High – high risk of introducing IMS; addi�onal management measures will be required. 

4.4.5.3 Potential management measures to achieve low risk status  
The outcome of the risk assessment will determine management measures required. If the vessel is 
deemed as ‘low’ risk status, no other measures are required (providing the vessel does not exceed the 
seven-day threshold at sta�onary or slow speed, in waters outside Australia (similar region). 

For vessels that present an ‘uncertain’ or ‘high’ risk, Contractors will engage a qualified IMS inspector 
to conduct inspec�ons and/or provide advice on obtaining low status. lists mi�ga�on measures that 
can be applied to achieve ‘low’ risk status. 
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Table 4-1: Biofouling mi�ga�on measures 

No. Mi�ga�on 
Measure  

Overview 

1 IMS inspec�on Visual inspec�on of submerged surfaces and niche areas by a qualified 
biosecurity inspector to beter understand the actual biosecurity risk. 
IMS Inspectors will have the qualifica�ons and align inspec�ons and 
reports with DPIRD guidance in: 

+ Criteria for Suitably Qualified Invasive Marine Pest Experts (DPIRD, 
2017a) 

+ Best Prac�ce Guidelines for Invasive Marine Species Inspec�ons 
(DPIRD, 2017b) 

+ Invasive Marine Species Inspec�on Report Requirements (DPIRD, 
2017b). 

2 In-water cleaning  The appropriateness of in-water cleaning opera�ons must be a decision 
made closely with IMS inspector on a case-by-case basis. Many factors 
will be considered, including: 

+ Degree and type of biofouling; 
+ Loca�on of biofouling on the vessel. 

Prior to undertaking in-water cleaning within Australia, approval from 
the relevant state/territory authority must be granted and condi�ons 
may be imposed. Applica�on for administering authority (Harbour 
Master, local government or state environment protec�on authority) at 
least five working days prior to the proposed commencement of the 
work. 

3 Dry docking 
cleaning  

Dry docking and the removal/cleaning of biofouling will include hull 
surfaces, niche areas such as sea chests, all retractable equipment such 
as thrusters, intakes and outlets, anodes and voids. 

4 Temporal or 
spa�al controls 

Temporal or spa�al controls to limit vessel exposure to sources of risk. 

5 Applica�on of 
an�-fouling 
coa�ng  

Depending on the age the vessel may require applica�on of new an�-
fouling coa�ng. The an�-fouling coa�ng type will be based on technical 
advice and carried out by professional operators. All vessels greater 
than 400 gross tonnes will retain An�fouling System Cer�ficate. 
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No. Mi�ga�on 
Measure  

Overview 

6 Treatment of 
internal seawater 
systems  

In the absence of a marine growth preven�on system, cleaning of 
internal seawater systems may be required, which may include: 

+ Dehydra�on 

+ Heat 

+ Physical removal 

+ Chemical treatment. 
Treatment of Internal Seawater systems will ideally be undertaken prior 
to mobilisa�on to Australia. Where chemical treatments are to be 
undertaken within Australian waters, advice will be sought from the 
Australian Pes�cides and Veterinary Medical Authority 
(www.apvma.gov.au) in rela�on to permit and repor�ng requirements 
as it is prohibited to clean internal systems without a permit. 
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Figure 4-1: Generic biofouling risk assessment process (from Department of Agriculture, Fisheries 
and Forestry, 2009)  
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5 Existing environment 
This sec�on describes the key physical, biological, socio-economic, and cultural characteris�cs of the 
Project Area. This exis�ng environment descrip�on has been derived from the following documents: 

+ Darwin Pipeline Duplica�on (DPD) Project – NT EPA referral (BAA-201 0003; Santos, 2021) 

+ Darwin Pipeline Duplica�on (DPD) Project – EPBC Referral Suppor�ng Informa�on (BAA-201 0004; 
Santos, 2022) 

+ Santos Barossa DPD – Pipeline Benthic Survey Report (BAS-210 0014; RPS, 2022) 

+ DPD Project Supplementary Environmental Report (BAA-201 0020; Santos, 2023) 

+ Ichthys Gas Field Development Project – Dra� Environmental Impact Statement (EIS) (INPEX, 2010) 

+ INPEX Ichthys GEP Dredging and Spoil Disposal Management Plan (INPEX, 2014) 

+ Darwin Harbour – A Summary of the Ichthys LNG Project Nearshore Environmental Monitoring 
Program (EMP) (Cardno, 2014) 

5.1 Physical environment 
The Darwin region is host to unique physical environmental condi�ons described below. Further details 
of the physical environment can be found in DPD Project NT EPA Referral (BAA-201 0003, Santos, 2021). 

5.1.1 Meteorological conditions 
5.1.1.1 Climate 
The project area resides within the monsoonal (wet-dry) tropics of Northern Australia, which is subject 
to two dis�nct seasons a hot wet season from November to March and a warm dry season from May 
to September, with both April and October ac�ng as transi�onal months between wet and dry seasons, 
respec�vely. 

Temperatures are hot all year round with mean maximum temperature >30°C, November is the hotest 
month of the year ranging from 25°C mean minimum temperature to 33°C mean maximum 
temperature. While June and July are the coolest months in the year ranging from 19 – 20°C mean 
minimum temperature to 30°C mean maximum temperature (BOM, 2022). 

5.1.1.2 Rainfall 
The annual mean rainfall for Darwin is 1723.8 mm with the majority of this (87%) rainfall coming in wet 
season months between November and March. Mean monthly evapora�on ranges from 160 mm in 
February to 245 mm in October, with annual daily evapora�on of 6.7 mm. Mean 9am and 3pm rela�ve 
humidity is also higher in the wet season following similar trends to rainfall (BOM, 2021). Monthly and 
annual mean, max and min rainfall averages from 1941 to 2021 for Darwin Interna�onal Airport are 
provided in Table 5-1.  
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Table 5-1:  Average monthly and annual mean, max and min rainfall from 1941 to 2021 for Darwin 
Interna�onal Airport (mm) 

 Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean 431.3 369.0 310.7 101.6 20.7 1.8 1.1 4.7 16.6 70.2 141.8 252.0 1723.8 

Max 940.4 1110.2 1013.6 396.2 295.9 50.6 26.6 83.8 129.8 338.7 370.8 664.5 2776.6 

Min 136.1 103.3 88.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 17.2 18.8 1024.7 

5.1.1.3 Wind direction and speed 
During the wet season winds are predominately westerly and west-north-westerly, whilst in the dry 
season winds are vary from south-easterly through to the northerly. Mean wind speeds are generally 
stronger in the a�ernoon than in the morning throughout the year. Mean morning wind speeds are 
typically stronger in the dry season, whilst mean a�ernoon wind speeds increase during the late dry 
season and build into the wet season where stronger winds are associated with a�ernoon storm cells. 

5.1.1.3.1 Cyclone activity 
The monsoonal tropics are also subject to intermitent cyclone ac�vity usually resul�ng in the strongest 
winds and heaviest amount of rainfall in the occur during the cyclone season (November to April). 
Cyclones in the Anson-Beagle region are known to occur with low to moderate frequency. Most of the 
damage caused by cyclones occurs near to the coast, within 50 km from the coastline. Storm surges 
o�en result in flooding, raised �dal levels, and increased wave heights resul�ng in damage, causing 
concern for vessels and coastal developments in the area. Storm surges are hard to predict and 
dependent on the characteris�cs of the associated cyclone such as speed, intensity, and the angle it 
crosses the coast. Bathymetry also contributes to the risk level of storm surges (BOM, 2022). 

5.1.2 Coastal morphology 
5.1.2.1 Offshore Northern Territory waters 
The bathymetry of the project area in offshore NT waters has been thoroughly inves�gated and is well 
understood. Recent surveys have shown that the seabed along the project pipeline route in offshore 
NT waters and within the spoil disposal ground is generally flat and featureless, with a typical depth of 
<30m. 

5.1.2.2 Darwin Harbour 
Darwin Harbour is a large, drowned river system approximately 500 km2 in extent. It is comprised of 
three arms (East Arm, West Arm, and Middle Arm) which along with the smaller Woods Inlet, converge 
into a single channel before opening to the ocean and into Beagle Gulf in the north. 

Freshwater inflow from the Elizabeth River into the East Arm and the Blackmore and Darwin rivers into 
the Middle Arm generally occurs between January and April crea�ng more estuarine condi�ons 
(Hanley, 1988). 

Port Darwin’s main channel is approximately 1525 m wide and 15 – 25 m deep, with a maximum 
recorded depth of 36 m LAT. The channel is generally deeper on the eastern side of the Harbour, while 
the western side is broader and shallower with more extensive inter�dal flats and shoal areas. The 
channel extends into the East Arm with depths of more than 10 m below LAT, the bathymetry of this 
area has been modified by dredging associated with the development of East Arm Wharf. There is a 
slightly deeper channel in the Middle Arm extending up to the western side of Channel Island. 
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5.1.3 Oceanography 
5.1.3.1 Offshore Northern Territory waters 
The North Marine Region has no major ocean currents. However, there are �dal currents that play a 
role in the movement of water, biota, and benthic sediments. There are three recognised large-scale 
ecological systems in the North Marine Region which are the: 

+ Gulf of Carpentaria 

+ Arafura 

+ Joseph Bonaparte Gulf. 

The offshore NT waters project area traverses two meso-scale bioregions, the Bonaparte Gulf and 
Anson-Beagle bioregions. The Bonaparte Gulf bioregion is predominately within offshore 
Commonwealth waters, but overlaps with NT coastal waters, south of Bathurst Island. 

The extent of the con�nental shelf in Beagle Gulf in the Anson-Beagle bioregion means ocean currents 
only have a minor influence on this region. Beagle Gulf has limited oceanic interac�on and is strongly 
influenced by strong internal circula�on. During the dry season (May to September) there is a south 
westerly dri� due to south easterly winds, the Indonesian flowthrough, and South Equatorial Current. 
Whilst during the wet season (November to March) there is a north easterly dri� due to the north 
westerly monsoonal winds. The gulfs �des range from 6 to 8 m (IMCRA Technical Group, 1998). 

Wave ac�on in Beagle Gulf is seasonal; monsoonal north westerly winds during the wet season increase 
wave energy within Beagle Gulf and at the entrance to Darwin Harbour, due to the uninterrupted fetch 
over the Timor Sea. Whilst in the dry season south easterly trade winds generate low wave energy due 
to limited fetch. 

Further offshore oceanic currents within the Bonaparte Gulf are influenced by the Indonesian 
flowthrough and South Equatorial Current. During the dry season (May to September) nearshore 
currents are generally westerly, whilst in the wet season (November to March) nearshore currents are 
easterly. Tides are semi-diurnal (two highs and two lows each day) and vary throughout the bioregion 
from offshore micro�dal range (2 to 3 m varia�on) to inshore meso�dal range (3 to 4 m varia�on). 

5.1.3.2 Darwin Harbour 
Darwin Harbour has a macro�dal (more than 4 m) regime with �de range reaching 8 m. Tides are 
generally semidiurnal (two highs and two lows each day) with some inequality between successive 
�des in a single day. Neap �des result in a two-day period where �dal condi�ons are nearly diurnal 
(one high and one low each day). There is a great degree of varia�on in daily �dal range with the 
presence of spring-neap �de cycle approximately every 15 days. The spring phase of the cycle has an 
average �dal range of 6 m, while the neap phase average �dal range is 3 m (Cardno, 2014). Large �dal 
movements and to a lesser extent wind, drives rapid and regular exchange of large volumes of water 
between Darwin Harbour and Beagle Gulf. 

Baseline monitoring near the entrance to Darwin Harbour (INPEX Browse Ltd, 2010) recorded 
maximum flood speeds ranging from 0.3 m/s (neap �des) to 1 m/s (spring �mes) with the maximum 
ebb speeds ranging from 0.5 m/s (neap �des) to 1.6 m/s (spring �des). At inner harbour loca�ons 
maximum spring �de current speeds were 0.7 m/s while neap �des varied from 0.1 to 0.4 m/s 
depending on bathymetry and distance to shore.  In comparison, currents at the proposed spoil 
disposal ground have been found to be rela�vely insensi�ve to local bathymetry (INPEX Browse Ltd, 
2010). 
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Darwin Harbour is sheltered, with tsunamis and swell waves unlikely to occur due to the harbour’s 
orienta�on, shallow bathymetry and protec�on afforded by the Tiwi Islands. Most waves are generated 
within Darwin Harbour or Beagle Gulf and are well below 1 m with periods of 2 – 5 seconds, under 
non-cyclone condi�ons. Tropical cyclones can cause extreme wave condi�ons producing significant 
wave height of 4.5 m and approximate periods of 7.5 seconds at the entrance to Darwin Harbour. Inside 
the harbour waves heights are reduced by the bathymetry to approximately 0.7 m (GHDM, 1997). 

5.1.4 Water quality 
5.1.4.1 Offshore Northern Territory waters 
Ichthys Nearshore Environmental Monitoring Program (NEMP) monitoring found that waters in Beagle 
Gulf were highly turbid in the wet season compared to the dry season likely due to stronger winds, 
larger waves, greater rainfall, and increased freshwater input (Cardno, 2014). Highly turbid water in 
the Gulf during the wet season can in turn increase turbidity within Darwin Harbour as a result of water 
movement associated with tidal exchanges. However, during periods of prolonged high wind and large 
wave conditions (i.e. during cyclone events), turbidity in shallow coastal zones of the Beagle Gulf can 
reach up to five times greater than turbidity in Darwin Harbour. This is due to differences in sediment 
mobilisation rates associated with larger waves in the Beagle Gulf (Buckee et al, 2014). 

Environmental surveys to support the Barossa GEP Installation EP investigated water quality within the 
Barossa field (seasonal through 2015) and along the Barossa Gas Export Pipeline (GEP) (July to August 
2017). This included areas close to the Project Area in Offshore NT waters, in which results showed 
metal concentrations below Australian and New Zealand Environment and Conservation Council 
(ANZECC) & Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ) 
(2000) dissolved metal trigger values (Santos, 2021).  

In 2021, water sampling and analysis along the DPD pipeline route and at the spoil disposal ground in 
the offshore NT waters of the Project Area was completed (RPS, 2022 BAS-210-0014). Concentrations 
of three metals in water samples were detected above Australian and New Zealand Guidelines (ANZG, 
2018) default guideline values (DGVs) (for slightly to moderately disturbed marine offshore 
ecosystems, at the 95% species protection level). Copper concentrations in samples from three sites 
at western end of the offshore pipeline route were above the DGV; one of these exceedances was 
much higher than the DVG with the other two only slightly greater than the DVG, therefore it is likely 
an outlier and indicative of a potential contaminant. Lead concentrations were found to be much 
higher in the offshore Darwin Harbour samples than in samples taken at the spoil ground, with one 
sample above the DGV. Zinc concentrations were found at or above the DGV in 5 samples collected 
from the western end of the offshore pipeline route and across the proposed spoil disposal ground, 
with no clear trend in exceedances between surface and bottom waters. Arsenic was recorded below 
the ANZG (2018) DGV (RPS, 2022).   

All nutrient concentra�ons were below the associated ANZG (2018) DGV (RPS, 2022). Dissolved 
hydrocarbons were below the limits of repor�ng (LoR) for all samples. Naturally Occurring Radioac�ve 
Material (NORMs) were detected in near-seabed samples at two sites along the offshore pipeline route 
in low concentra�ons.  

Total Suspended Solids (TSS) concentra�on were all above the LoR and ranged from 1.7 to 8.6 mg/L at 
offshore sites and 1.4 to 6.2 mg/L at the spoil disposal ground. There was no correla�on between depth 
and TSS at either loca�on.  
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Water column profiles at sites along the offshore pipeline and at the spoil ground showed no 
indica�ons of stra�fica�on of the water column. 

5.1.4.2 Darwin Harbour 
Typically, water quality is high in the harbour, although naturally turbid as well. Water quality is highly 
variable within Darwin Harbour dependent upon �de, loca�on, and season (Table 5-2). Darwin Harbour 
water quality is affected by high levels of surface runoff in the wet season (November to March), which 
can extend un�l April or May depending on rainfall received. Tides also influence water quality in the 
harbour, neap �des promote water clarity while spring �des reduce it by resuspending fine sediment 
from the harbour floor and fringing mangroves (DHAC, 2008). 

The Darwin Harbour Water Quality Report Card (NT Government, 2021) found the Harbour’s water 
quality was largely graded very good in 2021 with an overall grade of ‘A’, except for Buffalo Creek 
estuary which was impacted by wastewater discharge from the Leanyer-Sanderson sewage treatment 
plan. However, Buffalo Creek is outside the Project Area.  

Table 5-2: Summary of processes affec�ng water quality in Darwin Harbour 

Parameter Influencing factors 

Open Harbour Tidal creeks 

Temperature Season Season 

Salinity Season, loca�on Season, �de 

Dissolved Oxygen Tide (minor) Tide 

pH (none) Season, �de 

Turbidity and light atenua�on Season, �de Tide 

Nutrients (none) Loca�on 

Water temperatures within Darwin Harbour are predominately high with some seasonal varia�on, 
averaging 30.6oC in the wet season and 24.5oC in the dry season. The lowest water temperatures occur 
in June and July (23oC) while the highest occur in October and November (33oC) (Padovan, 1997). 

Salinity within Darwin Harbour is also subject to some seasonal varia�on, with mean salinity levels in 
the harbour being lower during the wet season, due to freshwater influence being greater. Sea water 
salinity has a global average of 35 ppt, however salini�es throughout the harbour are approximately 
37 ppt during the dry season. Salinity is higher in the dry season due to increased evapora�on and less 
freshwater inflow. Areas in the middle of the harbour such as Weed Reef can experience salinity as low 
as 27 ppt due to monsoonal inflow during February and March (Parry & Munksgaard, 1995). Salini�es 
in the arms are heavily influenced by freshwater inflow in the wet season and can drop to 17 ppt. The 
water column during this �me is heavily stra�fied with reported salini�es on the botom of the harbour 
to be up to 12 ppt higher than the surface (Parry and Munksgaard, 1995). 

Darwin Harbour waters remain well oxygenated throughout the year with no seasonal effects 
(Padovan, 1997). Dissolved oxygen levels range from 74% to 96%, averaging approximately 84%. 
Dissolved oxygen levels are slightly higher at the harbours mouth compared to further into the estuary. 
Addi�onally, during spring �de cycles oxygen levels increased by 7% at high �de compared low �de 
(Padovan, 1997). 
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Darwin Harbour waters have a narrow pH range of 8.3 – 8.6 with no seasonal, spa�al, or �dal effect on 
the pH of the harbour (Padovan, 1997). 

Turbidity in the Darwin Harbour is higher in the wet season compared to the dry season, mainly due to 
influx of terrigenous sediment and somewhat due to surface water sheet flow. The key processes that 
control the level of turbidity in Darwin Harbour include resuspension, transport and setling of 
sediment (Cassilles Southgate and Fortune, 2018). Baseline monitoring for the Ichthys Project (INPEX 
Browse Ltd, 2010) recorded turbidity levels in Darwin Harbour that ranged from 0 to 145 NTU (refer 
Table 5-3) and was found to vary temporally and spa�ally (horizontal and ver�cal) within the water 
column as well as �dally, though the highest turbidity are typically recorded near the seafloor.   

Light levels at the botom of the harbour can be as low as 1% of surface light levels during the wet 
season (Padovan, 1997). However, the most important factors affec�ng turbidity are �dal cycle and 
loca�on (Padovan, 1997). Spring �des are associated with higher current veloci�es, and therefore 
higher capacity of water to move sediment, which results is greater turbidity (DHAC, 2005). 

Table 5-3: Summary statistics for turbidity (NTU) in wet and dry season, monitored during water 
quality programs in Darwin Harbour (Feb 2010-Jan 2011) (reproduced from Table 5-5 in 
INPEX Browse Ltd, 2010) 

Site Wet Season Dry Season 

Mean Min Max SD Mean Min Max SD 

Channel Island 10.2 0.2 113 14.6 5.8 0.1 50.2 6.8 

Weed Reef 15.6 0.1 145.2 21.4 4.1 0.1 28.9 4.1 

North-east Wickham Point 9.8 0.1 89.5 12.4 3.9 0 31 4.1 

South Shell Island 8.3 0.2 68 9.7 4.4 0.1 46.6 4.7 

 

5.1.5 Sediment quality 
5.1.5.1 Offshore Northern Territory Waters 
The Bonaparte Gulf has been reported to have rela�vely uniform sediments mainly consis�ng of sand. 
Within offshore NT waters, sediments are a mixture of gravelly, sandy sediments (Rochester et al., 
2007). 

Santos completed a full geotechnical and geophysical survey of the pipeline route including 
undertaking cone penetrometer tes�ng (CPT) and borehole cores for the nearshore area. Exis�ng core 
data from the previous Bayu-Undan to Darwin pipeline installa�on were available for the offshore areas 
and were used to calibrate the geophysical data to provide the required informa�on to inform the 
trenching design and trenching program.  In 2021 sediment sampling and analysis along the DPD 
pipeline route and the at the spoil disposal ground in the offshore NT waters of the project area was 
also completed to further inform the environmental impact assessment (RPS, 2022). The offshore 
pipeline route was found to predominately consist of sand (RPS, 2022). Par�cle size was seen to 
transi�on from gravelly silty sand at sites further offshore, to less gravelly more silty sand with higher 
propor�ons of clay at sites closer to Darwin Harbour (RPS, 2022). The par�cle size distribu�on was 
consistent across the spoil ground, with sediments comprising of sand with some gravel and silt. Total 
recoverable hydrocarbons (TRH) and benzene, toluene, ethylbenzene, xylene and naphthalene (BTEXN) 
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results were both below LoR for samples collected along the DPD Project pipeline and in the spoil 
disposal ground (RPS, 2022). All metal and metalloids with Na�onal Assessment Guidelines for 
Dredging (NAGD) screening levels (CoA, 2009a) had concentra�ons below the associated screening 
level, except for Arsenic, which naturally occurs in this region and was found at concentra�ons below 
NAGD SQG-High value;(RPS, 2022). Nutrient and Total Organic Carbon (TOC) concentra�ons were all 
low and exhibited low variability (RPS, 2022). NORM concentra�ons were well below the NAGD 
screening level (effects range-low) (CoA 2009a). 

5.1.5.2 Darwin Harbour 
Darwin Harbour sediments can be split into four types (Michie, 1988): 

+ Terrigenous gravels mainly found in the main channel 

+ Calcareous sands with >50% biogenic carbonate, largely derived from mollusc shell fragments, 
found among or close to small coral communi�es at East Point, Lee Point and Channel Island. 

+ Terrigenous sands predominately consis�ng of quarts and clay, with 10 – 50% carbonate largely 
derived from molluscs. 

+ Mud and fine sand found on broad gently inclined inter�dal mudflats that occur in areas with low 
current and �dal veloci�es. 

So� surfaces with varying amounts of sand and gravel occur in the main channel and near the mouth 
of the harbour. Although, spa�al extent is hard to define due to the gradual transi�on between muddy, 
sandy, and coarser sediments and sediment movement caused by large �dal influences (Fortune, 
2006). Coarser sediments are in the central channels of tributaries and the main body of the harbour 
rather than landward margins. 

Sediment quality assessments completed for the Ichthys Gas Field Development Project iden�fied a 
range of poten�al contaminants. Metal concentra�ons recorded in surface sediments were typically 
consistent between the East Arm, Middle Arm, and main body of Darwin Harbour. Arsenic 
concentra�ons are naturally high in Darwin harbour sediments, although bioavailability tes�ng 
indicated only a very small propor�on would become bioavailable (INPEX, 2010). Chromium and 
Mercury mean concentra�on levels were below guideline screening levels. Hydrocarbon and tributyl�n 
were generally all below laboratory detec�on limits (INPEX, 2010). Total organic carbon levels were 
within the range to support biomass growth, averaging 0.3% w/w in East Arm and the main body of 
the harbour, and 0.5% w/w in Middle arm (INPEX, 2010). Soluble nitrogen (nitrite and nitrate) levels 
were low throughout the harbour and therefore considered an insignificant por�on of the total 
nitrogen pool (INPEX, 2010). Mean total phosphorus (TP) levels were recorded within the range of 
previous results (Parry et al., 2002). Poten�al acid sulfate soil (ASS) risk was iden�fied at sites 
throughout the East Arm and along the Ichthys project pipeline. 

Further sediment sampling and analysis along the DPD Project pipeline route within Darwin Harbour 
in 2021 (RPS, 2022) indicated: 

+ Par�cle size distribu�on varied from north to south along the pipeline route in Darwin Harbour. 
The northmost site was found to have high propor�ons of silt and clay, while the sand wave area 
in the outer sec�on of the harbour had very high propor�ons of sand and the southern end of the 
pipeline route consisted of gravelly silty sand. 

+ TPH, TRH and BTEXN were detected at Darwin Harbour sites, at low levels. Normalised TPH and 
TRH concentra�ons met the relevant guidelines across all sites. PAH concentra�ons at all sites 
were below the LoR. 
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+ Concentra�ons of naturally occurring radioac�ve materials, pes�cides and tributyl�n were all 
below limits of detec�on in harbour sediments.  

+ All metal and metalloids were above the LoR, with the excep�on of mercury. Of these metals and 
metalloids with NAGD screening levels (CoA, 2009a) only arsenic was found at concentra�ons 
above the screening level; but below the NAGD SQG-High value (RPS, 2022). 

+ No contaminants of concern were found in the sediments along the pipeline route or at the 
poten�al spoil disposal ground. The elevated levels of arsenic found are considered to be naturally 
occurring and atributable to local geology and found not to be bioavailable to any significant 
extent (INPEX Browse Ltd, 2014). Therefore, the sediments along the pipeline route are suitable 
for unconfined ocean disposal, as per the NAGD (CoA, 2009a) and the NT EPA: Dra� Guidelines for 
the environmental Assessment of Marine Dredging in the Northern Territory (NT EPA, 2013). 

5.1.5.3 Acid sulfate soils  
ASS are formed naturally and o�en occur in low lying coastal areas (BAA-201 0003; Santos, 2021). 
Coastal estuarine and mangrove environments develop ASS due to its typical waterlogged nature, 
saltwater influences and anaerobic soils.  

ASS mapping over the Darwin region indicates that the Project Area shore crossing has a high poten�al 
for ASS to occur (BAA-201 0003; Santos, 2021). Considering the historical earthworks undertaken as 
part of the development of the DLNG facility, the natural material has been removed across the 
onshore zone and replaced by imported (non-ASS) fill material (generally sand) up to a depth of 
approximately 6 m below ground level (Santos, 2022c). 

The DPD Pipeline route survey (RPS, 2022) found low poten�al for acid sulfate soils as, although 
inorganic sulphur is present in the sediments, there is significant acid neutralising capacity kine�cally 
available to neutralise the oxida�on products from the inorganic sulphur. 

5.1.6 Underwater noise 
Underwater noise, excluding naturally occurring noise, within Darwin Harbour is influenced by the 
exis�ng shipping traffic, biological sources, and weather. Vessel traffic in Darwin Harbour is a year-
round source of noise with the Port of Darwin recording 1,510 trade vessels in the 2021 – 2022 financial 
year (Darwin Port Opera�ons, 2022). Further informa�on regarding ambient noise levels in Darwin 
Harbour including measures is detailed in the MMNMP (BAS-210 0022). 

5.2 Benthic habitats 
The Darwin region supports several benthic habitats including mangroves, coral, seagrass, macroalgae, 
filter feeders and so�-botom benthos described below. Further details of benthic habitats can be 
found in DPD Project NT EPA Referral (BAA-201 0003; Santos, 2021) and DPD Project Supplementary 
Environmental Report (BAA-201 0020, Santos, 2021a). 

5.2.1 Offshore Northern Territory waters 
Baseline inves�ga�ons for the DPD Project were completed in October 2021 and June 2022 using 
drop/towed video at 30 sites and ROV video transects at 42 sites, respec�vely (BAS 210 0014; RPS, 
2022). These surveys were used to describe the seabed of the offshore Project pipeline route. The 
results are included in full in the Santos Barossa DPD – Pipeline Survey Report (BAS 210 0014; RPS, 
2022) and are summarised below. 
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The benthic habitats along the offshore Project pipeline route verified the predic�ons of the 
AIMS (2021) habitat modelling and comprised silty shelly sand with burrows and polychaete worm 
tubes. Biota commonly associated with this habitat included sparsely distributed hydroids, so� corals 
(gorgonians, Junceella and Alcyoniidae), sea stars and sponges. Within three of these silty shelly sand 
sites, there were sec�ons of sand waves, roughly one metre high, with silty sand in the troughs and 
coarse shelly sand at the peaks. This substrate was associated with very sparse epibiota. The proposed 
sand waves trenching area (Figure 2-8) was found to contain rippled coarse sand with very litle 
epibiota (<1% abundance), consis�ng of so� corals and crinoids. 

The spoil disposal ground sites all consisted of the same so� substrate habitat. This habitat is defined 
by silty/clay sediment with medium density biota. Biota commonly seen at this habitat were so� corals 
(gorgonians, Junceella, and Alcyoniidae), branching and encrus�ng sponges, Bryozoa (lace coral), 
invertebrate burrows, polychaete tubes, brown algae and occasional mo�le crinoids. 

5.2.2 Darwin Harbour 
Overall, the benthic habitat along the DPD pipeline route is a transi�onal environment, with so� 
sediment habitats along the offshore pipeline route and spoil ground, and with areas of both so� and 
hard substrate habitat within Darwin Harbour. The so� sediment habitats support very sparse to sparse 
epibiota, and the rocky substrates support low to medium density filter-feeder communi�es. 

5.2.2.1 Surveys 
Benthic habitat surveys were completed in Darwin Harbour in October 2021 and in June 2022 (BAS 210 
0014; RPS, 2022). The October 2021 survey was completed systema�cally to describe habitats along 
the proposed pipeline route. The June 2022 survey targeted sites which were predicted by the AIMS 
2021 benthic habitat map (AIMS, 2021) to have unique habitat or showed features from geophysical 
surveys, that were considered to poten�ally represent mari�me heritage features. The comparison 
between the AIMS and survey datasets revealed differences between predicted and observed habitat 
types, par�cularly with the level of informa�on provided (approximate densi�es of biota, substrate 
types are not available in AIMS data). 

The following sec�ons summarise the findings of the October 2021 and June 2022 surveys respec�vely.  

5.2.2.1.1 October 2021 survey 
Darwin Harbour benthic habitats comprised so� sediment and two hard substrate habitats. Hard 
substrates were recorded along the sec�on of the pipeline route offshore from Fannie Bay and low-
profile reef was recorded offshore of Woods Inlet with medium to high density epibiota. The so� 
substrate habitat adjacent to hard substrate habitats in Darwin Harbour were generally silty, shelly sand 
with very sparse so� corals to no conspicuous epibiota. As this habitat was recorded both adjacent to 
and between hard substrate habitats, this so� substrate habitat is poten�ally a veneer overlying 
submerged geology. Other recorded so� sediment benthic habitats in Darwin Harbour included: 

+ Sand waves <1 m with coarse shelly sand and very sparse epibiota  

+ Silt/clay, shelly sand, with very sparse to sparse biota (so� corals and crinoids) (at the southern end 
of the pipeline, near the shore crossing) 

+ Silty, shelly sand with sparse epibiota (so� corals) and scatered bombora (at the southern end of 
the pipeline, near the shore crossing). 
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5.2.2.1.2 June 2022 survey 
Key objec�ves of the June 2022 survey were to ground truth AIMS (2021) habitat mapping at selected 
sites within Darwin Harbour and to increase the number of benthic survey sites along the pipeline 
route. Ground-truthing within Darwin Harbour focused on sites predicted to be suitable for rarer high-
value biota types (e.g., macroalgae, hard corals and seagrass) that were closest to the proposed 
pipeline route (and therefore had the greatest poten�al to be influenced by DPD Project construc�on 
ac�vi�es, including trenching). This included an area west of the pipeline route where the route comes 
closest to the shoreline of Cox Peninsula (sites HAB 1-4), an area west of the pipeline route where the 
route comes closest to Weed Reef (sites HAB 6-8) and sites close to the shore crossing (sites HAB 9 and 
10) (refer to Figure 5-1).  

Results from these surveys showed that the selected sites which were predicted as suitable for 
macroalgae, seagrass and/or hard coral by AIMS (2021) mapping typically did not show presence of 
these biota types (BAS 210 0014; RPS 2022, Figure 5-1 - Figure 5-3). Addi�onal to these benthic habitat 
ground-truthing sites, a number of benthic habitat monitoring sites used by INPEX during the Ichthys 
project were ground-truthed including hard coral sites (INPHCMAN, INPHCWED, INPHCCHI, INPHCSSI 
and INPHCNEW) and seagrass sites (INPSGWOD and INPSGCPW) (refer Figure 5-1 - Figure 5-3). Surveys 
from these sites generally confirmed the presence of seagrass or hard coral as expected, although 
seagrass was observed at very low densi�es. The addi�onal sites surveyed along the pipeline route 
within Darwin Harbour in June 2022 provided results consistent with surveys in October 2021 in that 
sites comprise a mix of hard substrate and sediments suppor�ng varying densi�es of filter-feeding biota 
such as so� corals, hydroids, crinoids and sponges but with an absence of photosynthe�c biota such as 
hard corals, seagrass and algae (BAS 210 0014; RPS, 2022; Figure 5-1 – Figure 5-3). 
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Figure 5-1: RPS surveys habitat mapping against AIMS 2021 habitat mapping within Darwin Harbour (AIMS, 2021)  
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Figure 5-2:  RPS surveys habitat mapping against AIMS 2021 habitat mapping outside Darwin Harbour (AIMS, 2021) 
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Figure 5-3:  RPS surveys habitat mapping along offshore pipeline route 
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5.2.2.2 Hard coral 
Hard coral communi�es in Darwin Harbour mainly consist of low-relief encrus�ng, small massive, sub-
massive and low-profile foliose types found in the lower inter�dal and upper sub�dal areas, down to 
depths of 5 – 10 m below LAT (Cardno, 2014). Coral communi�es are sparse and consist of patches of 
individual colonies occupying approximately 20% of the seabed. A total of a 123 species have been 
reported to inhabit the Darwin region with Ichthys NEMP iden�fying 48 species within the Darwin 
Harbour (Wolstenholme et al., 1997; Cardno, 2014). Coral species inhabi�ng the harbour tolerate 
variable salinity, high turbidity, low light availability and high sedimenta�on (Cardno, 2014). 
Addi�onally, corals can be impacted by high water temperatures and exposure due to spring low �des, 
making them vulnerable to desicca�on and possibly freshwater impacts if �des coincide with heavy 
rainfall events (Cardno, 2015). In addi�on to specific environmental pressures coral communi�es are 
also subject to natural biological pressures such as preda�on, disease, and compe��on (Cardno, 2014). 

Hard coral communi�es were found within the Project Area during the June 2022 RPS survey at Weed 
Reef (INPHWED2), Mandorah (INPHCMAN & INPHCMAN_1) and at sites in the central por�on of the 
harbour and outside the Project Area at Channel Island (INPHCCHI), Northeast Wickham Point 
(INPHCNEW), and South Shell Island (INPHCSSI) (BAS 210 0014; RPS, 2022; Figure 5-1 and Figure 5-2). 
All these sites were predicted to be suitable to support hard corals by AIMS 2021 habitat mapping. 
Charles Point Wide (INPSGCPW) was addi�onally predicted to support hard corals although the June 
2022 survey found no hard corals present (Figure 5-3). Channel Island coral communi�es are protected 
under the Heritage Act 2011 (NT) due to their high diversity despite being well inside a large, drowned 
river valley characterised by mul�ple stressors (DCCEEW, 2022).  

5.2.2.3 Filter feeders 
The DPD Project habitat surveys in October 2021 and June 2022 found varying densi�es of so� corals 
occurring at sites both within and outside the harbour, including along the pipeline route and at the 
spoil ground. So� coral types consisted of gorgonians, Junceella sp and Alcyoniidae with Neptheidae 
only found at offshore sites (BAS 210 0014; RPS, 2022). Other filter feeding biota observed from benthic 
habitat surveys along the pipeline route included hydroids, bryzoa, crinoids, anemones, and sponges 
(BAS 210 0014; RPS, 2022).  

5.2.2.4 Seagrass 
Seagrass meadows have been iden�fied to occur along the Cox Peninsula near Charles Point and Woods 
Inlet as well as along the eastern shore from Fannie Bay to Lee Point (Cardno, 2014). This seagrass 
habitat is dominated by early colonising seagrass species Halodule uninervis and Halophila decipiens. 
These species are fast growing and known to survive well in unstable and deposi�onal environments 
(Green & Short, 2003). 

Other than these areas, Darwin Harbour is not known to host significant seagrass meadows. Very 
sparse Halophila sp and sparse Halodule uninervis and Halophila decipiens coverage has been recorded 
during other environmental surveys at Weed Reef and Wickham Point respec�vely (INPEX, 2010). 

The AIMS 2021 benthic habitat mapping predicted seagrass habitat north of Mandorah within the 
Project Area and Woods Inlet outside the Project Area. However, the habitat surveys completed in June 
2022 only found low density seagrass meadows at Woods Inlet (BAS 210 0014; RPS, 2022). While the 
nature of seagrass distribu�on in these dynamic environments around Darwin Harbour is known to be 
seasonal and ephemeral (Cardno, 2014), the addi�onal sites surveyed in June 2022 provided results 
consistent with surveys in October 2021 in that sites comprise a mix of hard substrate and sediments, 
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suppor�ng varying densi�es of filter-feeding biota such as so� corals, hydroids, crinoids and sponges, 
but with an absence of photosynthe�c biota such as hard corals, seagrass and algae (RPS, 2022a).  

5.2.2.5 Macroalgae 
Within Darwin Harbour macroalgae communi�es are typically located between the inter�dal and 
sub�dal zones, a few metres either side of the low-water mark and generally are associated with coral 
or sponge dominated communi�es. Macroalgae community composi�on is dependent on seasonality, 
INPEX (2010) suggests that this is regulated by the amount of �me exposed during spring low �des. 
Turf algae is more dominant during the build-up season (October to December), due to large �dal range 
and extreme spring low �des occurring during the middle of the day, causing larger macroalgae 
dieback. Larger macroalgae species are more dominant during the dry season when the �dal range is 
less extreme. 

The AIMS 2021 benthic habitat mapping predicted macroalgae habitat sites at the opening of Darwin 
Harbour north of Mandorah, and sites close to Wickham Point including Channel Island and northeast 
Wickham Point. However, macroalgae communi�es were only found to occur at sites at the opening of 
Darwin Harbour north of Mandorah with very low coverage and in the central por�on of the harbour 
in moderate densi�es (BAS 210 0014; RPS, 2022).  

5.2.2.6 Soft-bottom benthos 
It is es�mated that approximately 80% of available substrate in the Darwin Harbour consists of so� 
substrates (McKinnon et al., 2006). This was confirmed by DPD Project benthic habitat surveys which 
found that so� sediment benthic habitats were well represented along the pipeline route (BAS 210 
0014; RPS, 2022). The Barossa DPD surveys recorded filter feeders at sparse densi�es across almost all 
so� substrate types. The outer offshore pipeline route was observed to be dominated by fine sand/silt 
with sparse epibiota, consis�ng of occasional sponges and so� corals, and bioturba�on with some sand 
waves. The habitat just outside the mouth of Darwin Harbour consisted mainly of course rippled sand, 
with low overall epibiota. Spoil ground sites consisted of the same silty/clay so� substrate habitat with 
medium density of biota (BAS 210 0014; RPS, 2022). This biota mostly consisted of so� corals 
(gorgonians, Junceella, Alcyoniidae), branching and encrus�ng sponges, Bryzoa (lace coral), 
invertebrates, polychaetes, brown algae, and occasional mo�le crinoids (BAS 210 0014; RPS, 2022). 

5.3 Terrestrial ecosystems 
5.3.1 Flora 
A search of the DEPWS Natural Resource (NR) Maps database for threatened flora and significant flora 
within 5 km of the onshore Project Area iden�fied one significant flora species, byblis (Byblis aquatica) 
(DEPWS, 2022). This species is listed as near threatened under the Territory Parks and Wildlife 
Conservation Act 1976 (TPWC Act) and was recorded approximately 5 km to the south-east of the 
onshore Project Area. It grows in semi-aqua�c condi�ons and is insec�vorous to acquire nutrients in 
nutrient-poor environments (Atlas of Living Australia, 2022). This species is commonly found in areas 
specifically between Darwin and Berry Springs.  

Previous flora surveys of the DLNG Facility disturbance envelope did not iden�fy the presence of any 
threatened or conserva�on significant flora species (BAA-201 0003; Santos, 2021). The byblis is unlikely 
to occur within the onshore Project Area as it has been previously disturbed and there are no 
permanent freshwater habitats present (BAA-201 0003; Santos, 2021).  
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5.3.2 Mangroves 
Darwin Harbour is known for its mangrove diversity with 36 of the 50 known mangrove species found 
in the fringing coastal area (Lee, 2003). The most common species in Darwin Harbour are Rhizophora 
stylosa, Ceriops tagal, Sonneratia alba, Bruguiera exaristata, Avicennia marina and Camptostemon 
schultzii (NTG, 2002). Mangroves cover approximately 27,350 ha of inter�dal mudflats in the greater 
Darwin Harbour area and are an integral part of the ecosystem ac�ng as nursery and spawning grounds 
for fish and crustacean species, as well as having recrea�onal value (McKinnon et al., 2006; Semeniuk, 
1985; NTG, 2011). 

5.4 Fauna  
The Darwin region supports several marine fauna including marine rep�les, marine mammals, and 
fish/sharks with key species described below. Further details of key species can be found in DPD Project 
NT EPA Referral (BAA-201 0002; Santos, 2021), SER (BAS-210 0020) and CEMP (BAS-210 0024). 

5.4.1 Threatened and migratory fauna 
A summary of the Listed Threatened Species (LTS) and Listed Migratory Species (LMS) identified in the 
EPBC Act Protected Matters Report generated for the project area (and a 1 km buffer) in January 2024 
(refer to the CEMP (BAS-210 0024)) is presented in Table 5-4. 

 

Table 5-4: Summary of EPBC Act Listed Threatened (LTS) and Listed Migratory Species (LMS) 
iden�fied by the Protected Maters Search Tool 

 

5.4.2 Marine mammals  
Darwin Harbour is classified as a Biologically Important Area (BIA) for three species of coastal dolphin, 
Australian Snubfin dolphin (Orcaella heinsohni), Indo-Pacific Spoted botlenose dolphin (Tursiops 

Threatened and 
migratory fauna type 

Number of species  

LTS 49 (birds – 19, mammals – 13, rep�les – 10, sharks & fish – 7): 

+ Cri�cally Endangered – 4 

+ Endangered – 16 

+ Vulnerable – 28 

+ Conserva�on Dependent – 1 

LMS 62 (migratory marine birds – 7, migratory terrestrial birds – 6, migratory 
wetland birds – 21, other migratory marine species – 28) 26 of which are 
also listed as ‘Threatened’: 

+ Cri�cally Endangered – 2 

+ Endangered – 7 

+ Vulnerable – 17 

Total 85 
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aduncus) and Indo-Pacific humpback dolphin (Sousa chinensis). All three BIAs are classified as 
‘Breeding’.  

Dolphin species are the most recorded marine mammal in Darwin Harbour and the Australian snubfin, 
Indo-Pacific humpback and Indo-Pacific spoted botlenose have known resident popula�ons in Darwin 
Harbour. There are approximately 150 individuals across all species thought to inhabit the Darwin 
region (Brooks & Pollock, 2015). Other than the dolphins, occasional pods of false killer whales 
(Pseudorca crassidens) are known to inhabit Darwin Harbour. 

Dugongs (Dugong dugon) are also known to occur in the Darwin region. Ichthys NEMP dugong 
monitoring es�mates approximately 180 to 300 individuals inhabit the Darwin Region (Cardno, 2014). 
Within the Darwin Harbour Region Marine Management Area, dugongs have been observed to be 
associated with seagrass habitat at Casuarina Beach and Lee Point with greater abundance in these 
areas, as recorded by visual surveys (Cardno, 2014).  

5.4.3 Marine reptiles  
Six species of marine turtle (all listed as threatened under the EPBC Act) are known to occur in NT 
waters. Of these only green, hawksbill and flatback turtle are known to inhabit Darwin Harbour 
regularly (Table 5-3). While olive ridley and loggerhead turtles are known to occasionally inhabit 
Darwin Harbour. Leatherback turtles are unlikely to occur in Darwin Harbour as they are an oceanic 
species (Whi�ng, 2001; Whi�ng, 2003).  

The Project Area overlaps the flatback turtle ‘Internes�ng’ BIA as well as area designated as ‘Habitat 
cri�cal to the survival of marine turtles’ for flatback turtles under the EPBC Act. Within Darwin Harbour, 
the closest nes�ng sites are at Casuarina Beach and Cox Peninsula, although these sites are not 
considered a significant nes�ng area (Chato & Baker, 2008; Pendoley, 2022). Important turtle nes�ng 
sites in the region include Bare Sand Island and Quail Island located approximately 50 km from Darwin 
near the mouth of Bynoe Harbour. 

Saltwater crocodiles (Crocodylus porosus) listed under sec�on 248 of the EPBC Act as a protected 
migratory and marine species, but with a conserva�on status of ‘Least Concern’, are known to 
commonly inhabit Darwin Harbour (Table 5-3). Saltwater crocodiles breed during the wet season 
between October and May. Nes�ng within Darwin Harbour is known to be limited. 

Table 5-5: Marine rep�le conserva�on status 

Scien�fic name Common name Conserva�on status 

Commonwealth Northern Territory 

Chelonia mydas Green turtle1 Endangered/Migratory Vulnerable  

Eretmochelys 
imbricata 

Hawksbill turtle1 Vulnerable/Migratory Near threatened 

Natator depressus Flatback turtle1 Endangered/Migratory Cri�cally endangered 

Caretta Loggerhead turtle2 Vulnerable/Migratory Vulnerable 

Lepidochelys olivacea Olive ridley turtle2 Endangered/Migratory Vulnerable 

Dermochelys coriacea Leatherback turtle  Vulnerable/Migratory Data deficient  

Crocodylus porosus Saltwater crocodile1 Migratory Least concern 
Notes: 
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1. Regularly frequent Darwin Harbour 
2. Occasionally frequent Darwin Harbour 

5.4.4 Fish and sharks 
Darwin Harbour supports an abundance of fish species across an array of habitats. There is a diverse 
range of species within the harbour, from small site-specific species such as gobies, cardinals, and 
pipefish to larger species of recrea�onal and commercially importance such as mackerel, trevallies, and 
barramundi. Barramundi is the most targeted recrea�onal species in the NT accoun�ng for 26% of total 
recrea�onal catch, however, barramundi only accounts for 5% of total catch in Darwin Harbour. Jewfish 
are the most targeted species in Darwin Harbour followed by Golden snapper (INPEX, 2018) Juvenile 
recrea�onally and commercially important species such as mackerel, trevallies and barramundi u�lise 
mangroves within Darwin Harbour for habitat. 

Whale sharks are known to migrate to Australian waters seasonally, aggrega�ng at Ningaloo Reef and 
in the Coral Sea following surges in food produc�vity. The migratory paths of whale sharks are not 
known to include Darwin Harbour and records from NT coastline are anecdotal (Woinarski et al., 2007). 

5.4.4.1 Sawfish 
There are three EPBC Act listed sawfish species, all of which are classified as ‘Vulnerable’, which have 
been occasionally recorded in the Darwin area; the dwarf sawfish (Pristis clavate), freshwater sawfish 
(Pristis prisitis or Prisitis microdon) and green sawfish (Pristis zijsron). Based on the details provided 
below and their o�en narrow home range (Morgan et al., 2019), they are considered unlikely to occur 
within the Project Area. The Dwarf sawfish typically occurs in shallow waters of 2–3 m depth in coastal 
and estuarine areas of tropical Australia, extending some distance up rivers almost into freshwater. In 
the NT it has been recorded in several creeks and rivers, including the Keep River, Victoria River, Buffalo 
Creek and Rapid Creek (Darwin Harbour), and the South Alligator River (Thorburn et al. 2003; Peverell 
et al. 2005). The closest of these is Rapid Creek, which is approximately 8 km from the Project area. Its 
presence is therefore considered ‘unlikely’.  

The Freshwater sawfish is known from several creeks and rivers in northern Australia from Western 
Australia to Queensland. In the NT, it has been recorded in the Keep, Victoria, Darwin, Adelaide, East 
and South Alligator, Daly, Goomadeer, Wearyan, McArthur and Robinson Rivers (Thorburn et al. 2003; 
Peverell et al. 2004). The closest of these is Darwin River, which is 10 km from the Project area.  

The Green sawfish is widely distributed in the northern Indian Ocean, around Indonesia and Australia. 
It is the most commonly encountered sawfish species in tropical Australian waters (Last and Stevens 
1994). The closest known record of the green sawfish is from Buffalo Creek in Darwin Harbour (S�rrat, 
2006), which is located approximately 22 km from the site. Given the distance to known loca�ons of 
major rivers where they have previously been recorded, it is unlikely that any of these species would 
occur in the Project area. 

The juveniles (pups, sub 3 m in length; Morgan et al., 2019) are the most sensi�ve life stage of sawfish 
and if they were to occur in the Project Area, may be at risk of becoming entrained by the dredge head. 
However, since they remain in nursery areas including river mouths and upstream reaches of major 
rivers, reportedly un�l they are about five years old (Government of Western Australia, 2011), the risk 
of such entrainment during the mostly offshore trenching is considered low. 

5.4.5 Seabirds and shorebirds  
A search of the Na�onal Conserva�on Values Atlas did not iden�fy any seabird BIAs within the Project 
Area and while seabirds may be present, the Darwin Harbour area is not very important with the most 
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important areas in the NT being in the east, with the area from Arnhem Land to Groote Eylandt and 
the Sir Edward Pellews Islands being the most important (Chato, 2001). 

Of the 37 species of migratory shorebirds that regularly visit Australia (Commonwealth of Australia, 
2017b; Lilleyman et al., 2018), 25 of them occur along the coastlines of Darwin Harbour, which has a 
variety of coastal habitats that migratory shorebirds use during the non-breeding season (Lilleyman et 
al., 2018). This includes natural sites such as beaches, rocky reefs, inter�dal sand and mud flats, but 
also an ar�ficial site – the dredge spoil disposal ponds at Darwin Port’s East Arm Wharf (Lilleyman et 
al, 2018). 

Lilleyman et al. (2018) undertook aerial surveys of Darwin Harbour and recorded 724 individuals of 19 
species of bird during the low �dal phase of the survey and at high �de recorded 789 individual 
shorebirds belonging to 13 species. The study was focused on the Far Eastern curlew (Numenius 
madagascarensis), two flocks of which were iden�fied in numbers that meet the threshold for 
protec�on of threatened shorebirds under the EPBC Act. One flock was recorded at East Arm Wharf, 
where large congrega�ons assemble frequently. The other flock was at a saltpan, south-east of East 
Arm Wharf, adjacent to the Darwin LNG Plant (although it was noted that this roos�ng site may not be 
available at the highest �des) (Lilleyman et al., 2018). 

5.4.6 Phytoplankton 
Inner Darwin Harbour is known to have low concentra�ons of bio-available nutrients, low light levels 
and high turbidity which limits the growth of phytoplankton, addi�onal the large �dal range also 
ensures that the Harbour is well flushed (Cardno, 2014). Ichthys NEMP monitoring found low biomass 
of phytoplankton indicated by low Chlorophyll-a fluorescence, although there was a slight increase in 
phytoplankton biomass during the wet season compared to the dry season (Cardno, 2014). This could 
be due to the addi�onal nutrient input from increased rainfall and subsequent runoff (Cardno, 2014). 
Varia�ons in phytoplankton biomass within Darwin Harbour follows complex paterns indica�ng that 
mul�ple factors may influence the produc�vity of phytoplankton in the Harbour (Cardno, 2014). 

5.5 Parks, reserves and reef protection areas 
The conserva�on, control and management of parks and reserves within NT is the responsibility of the 
DEPWS. Parks and reserves located within the Darwin Harbour management area, and a summary of 
their values are stated in Table 5-6. None of these parks and reserves overlap with the DPD Project 
Area. 

Addi�onally, East point (~365 ha) and Doctors Gully (~14 ha) Aqua�c Life Reserves have been 
established under the Fisheries Act (NT), to provide protec�on of marine life and habitats. East Point 
Aqua�c Life Reserve allows for restricted recrea�onal fishing while Doctors Gully Aqua�c Life Reserve 
prohibits all fishing (NTG, 2016). Both of these Aqua�c Life Reserves are within Darwin Harbour but 
outside of the DPD Project Area. 

The DPD Project pipeline intersects the Charles Point Wide Reef Fish Protec�on Area (RFPA) (NT) and 
is approximately 9 km to the east of the Lorna Shoal RPA (Figure 5-4). The objec�ves of the reef 
protec�on areas are specific to impacts from the fishing industry. No fishing ac�vi�es are permited 
within RPAs as the protec�on of these areas is to prevent over-fishing and/or barotrauma related injury 
of Golden snapper, Black jewfish and other vulnerable reef species. NT Fisheries also iden�fied a known 
jewfish aggrega�on area within the RFPA. This is approximately 2.5 km to the south-west of the pipeline 
route. The Charles Point Wide RFPA is outside of Darwin Harbour and no DPD Project trenching and 
spoil disposal ac�vi�es will occur within this area. 
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While not a park, reserve or reef fish protec�on area, the Gunn Point Peninsula is a popular tourism 
area and features the Gunn Reef Blue Holes. The Gunn Reef Blue Holes are located to the north of Gunn 
Point and are approximately 20 meters in depth. The Northern Blue Hole and Southern Blue Hole were 
surveyed as part of the Ichthys baseline monitoring program (INPEX Browse Ltd, 2011). No DPD Project 
trenching and spoil disposal ac�vi�es will occur within this area and based on the results of the INPEX 
monitoring program and from sediment dispersion modelling conducted for the DPD Project, changes 
to this area as a result of Project ac�vi�es is unlikely. 

Table 5-6: Parks and reserves in the Darwin area 

Name Descrip�on 

Charles 
Darwin 
Na�onal Park 

The na�onal park is located a short distance from Darwin City centre in Frances 
Bay and is approximately 4 km from the DPD Project Area at its closest point. The 
park encompasses approximately 1,040 ha protec�ng natural, cultural, 
recrea�onal, and historical values (PWC NT, undated). 

Natural values protected within the park consist of mangrove communi�es and 
sec�ons of rela�vely undisturbed woodland/grassland communi�es, which host 
diverse flora and fauna communi�es and inter�dal mudflats rich in birdlife (PWC 
NT, undated). 

In addi�on to these natural values the park has Aboriginal cultural values. The 
Larrakia people have strong links to the land, including Aboriginal shell middens. 
There is also historical significance as the area was used by the defence force 
during World War Two (PWC NT, undated). 

Casuarina 
Coastal 
Reserve 

The Reserve covers approximately 1,361 ha and is located 15 km from Darwin 
City centre and is approximately 10 km from the DPD Project Area at its closest 
point. It encompasses woodlands, monsoonal vine forest and a pris�ne coastline, 
making it a popular area for locals and visitors to frequent (PWC NT, 2016). 
Although the reserve is primarily used for recrea�on it also possesses natural and 
cultural values of significance locally. Key natural values protected in the reserve 
include feeding and roos�ng sites for migratory shorebirds, significant seagrass 
meadows and nes�ng sites for three marine turtle species (PWC NT, 2016). 
The reserve falls within land tradi�onally owned by the Larrakia people and is s�ll 
very important and regularly used by the tradi�onal custodians, with the being 
several sacred sites throughout the reserve (PWC NT, 2016). 

There is addi�onally historical significance, as it was developed as part of the 
coastal defence strategy a�er World War Two. Ten of the original eleven 
‘Singapore-style’ observa�on posts remain in the reserve and are open to visitors 
(PWC NT, 2016). 

Shoal Bay 
Coastal 
Reserve 

The Coastal Reserve is 40 km east of Darwin and protects a vast coastal area from 
Howard River to Gunn Point’s eastern boundary (Top End Tourism, 2022). It is 
approximately 30 km from the DPD Project Area.  

Extensive mud and sandflats are the most predominant habitat throughout Shoal 
Bay, although the site does include several swamps and remnants of monsoonal 
vine forest (Harrison et al., 2009). The vast �dal flats throughout Shoal Bay 
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Name Descrip�on 

provide essen�al roos�ng and feeding habitat for the migratory shorebirds in the 
non-breeding season (Harrison et al., 2009). 

Shoal Bay also protects large areas of cultural significance to the Larrakia people, 
with 1,000-year-old shell middens being present within the higher ground near 
the swamps (NTG, 2022).  

Tree Point 
Conserva�on 
Area 

The Conserva�on Area protects a sec�on of the Shoal Bay coast on Tree Point 
Peninsula, an extensive mangroves habitat and a �dal creek, which runs toward 
the Shoal Bay Coastal Reserve (PWC NT, undated). It is approximately 30 km from 
the DPD Project Area.  

The area is fringed with coastal vine thickets and a swampy floodplain and hosts 
several bird species throughout the year (PWC NT, undated). 
The area is only open to the public during the day and is primarily used for 
walking, bird watching and fishing (PWC NT, undated).  
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Figure 5-4: Charles Point Wide and Lorna Shoals reef fish protection areas  
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5.6 Socio-economic environment 
Socio-economic ac�vi�es that may occur within the Project Area and surrounds including commercial 
fishing, oil and gas explora�on and produc�on, and to a lesser extent, recrea�onal and tradi�onal 
fishing, defence ac�vi�es, heritage places and tourism, as summarised in Table 5-5.  

More detailed descrip�ons of socio-economic considera�ons are provided in DPD Project Offshore 
CEMP (BAS-210 0024) and DPD Project Supplementary Environmental Report (SER) (BAS-210 0020). 

Table 5-7: Summary of socio-economic ac�vi�es that may overlap with the Project Area 

Value/ sensi�vity Descrip�on 

Commercial fishing 
– Commonwealth  

The Northern Prawn Fishery is the only ac�ve Commonwealth fishery that 
overlaps the Project Area. 

There are three other inac�ve or low opera�ng (less than five vessels ac�ve 
in the fishery each year since 2005) Commonwealth managed fisheries 
overlapping the Project Area: Southern Bluefin Tuna Fishery, Western Tuna 
and Billfish Fishery and the Western Skipjack Tuna Fishery (DoAWR, 2016).  

Commercial fishing 
and aquaculture – 
state (NT) 

There are five NT State fisheries which intersect the Project Area: Coastal 
line, Demersal, Offshore net and line, Spanish mackerel, and Aquarium 
Fishery.  

Recrea�onal fishing Recrea�onal fishing does occur within the Project Area. The Darwin 
Harbour/Surrounds fishing zone suppor�ng 63% of total fishing effort within 
the Greater Darwin Area (Mathews et al., 2019).  

Tradi�onal fishing  Tradi�onal Australian Indigenous fishing in NT waters predominately occurs 
within inshore �dal waters. Approximately 55% of NT’s coastline is owned by 
Tradi�onal Aboriginal Owner groups in the Northern Land Council region 
(NLC, 2022). 

Tourism Within Darwin Harbour common tourism/recrea�onal ac�vi�es include 
fishing, boa�ng, scuba-diving, sailing, water-skiing, and beach use (INPEX 
Browse, 2010).  

Shipping The closest major commercial port to the Project Area is Darwin. The Darwin 
Port Corpora�on serves mul�ple shipping and cargo markets, including 
cruise and naval vessels, livestock exports, dry bulk ore, offshore oil and gas 
rig services, and container and general cargo. 

Defence The Project Area intersects a Central Defence Prac�ce Area of the Darwin Air 
Weapons Range (AWR), a mari�me military zone administered by the 
Department of Defence. The Project Area is also nearby to the Australian 
Exercise Area (NAXA) Defence Training Area approximately 3 km to the 
South. Addi�onally, the Project Area borders the HMAS Coonawarra Naval 
Base in Darwin Harbour. 
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Value/ sensi�vity Descrip�on 

Petroleum industry Several offshore petroleum projects are in opera�on and there is 
considerable explora�on ac�vity within the region; however, only the 
exis�ng INPEX Ichthys and Santos Bayu-Undan to Darwin gas export 
pipelines overlap with the Project Area. 

Cultural heritage – 
Aboriginal sacred 
sites  

The AAPA cer�ficate (C2022/098) issued to Santos for the DPD Project has 
iden�fied a restricted works area where no works or damage is to occur.   

Cultural heritage – 
Non-Indigenous 
heritage sites. 

Five Historic shipwrecks listed under the Commonwealth Cultural Heritage 
Act 2018 are overlapped by the Project Area: I-124 Japanese Submarine 
(1942) 800 m radial protec�on zone, Yu Han 22 unlisted protec�on zone, 
Song Saigon (1982) unlisted protec�on zone, Mauna Loa USAT (1942) 100 m 
radial protec�on zone and Meigs USAT (1942) unlisted protec�on zone 
(DAWE, 2022).  

Addi�onal poten�al mari�me heritage objects have been iden�fied within 
the Project Area through surveys and third-party mari�me heritage 
assessment, the majority of which will be avoided by Project ac�vi�es 
(Cosmos, 2022). Two iden�fied heritage objects have been iden�fied along 
the DPD Pipeline route that cannot be avoided, further assessment and 
interven�on works will be undertaken prior to construc�on in accordance 
with NT Heritage Branch requirements to minimise disturbance to these 
objects. 

5.6.1 Commercial fishing and aquaculture 

5.6.1.1.1 Commonwealth fisheries 
The Northern Prawn Fishery is the only ac�ve Commonwealth managed fishery that overlaps the 
Project Area (Santos, 2021). The Commonwealth managed Southern Bluefin Tuna Fishery, the Western 
Tuna and Billfish Fishery and the Western Skipjack Tuna Fishery overlap with the project area but have 
been excluded from assessment as these fisheries are either inac�ve or operate at extremely low levels 
(<5 vessels ac�ve each year since 2005) within or nearby the project area (DoAWR, 2016; Santos, 2021). 

5.6.1.1.2 Northern Territory fisheries 
Northern Territory fisheries include the NT Aquarium Fishery, the Offshore Net and Line Fishery, the 
Spanish Mackerel Fishery, the Coastal Line Fishery, the NT Demersal Fishery (Santos, 2021). The NT 
Aquarium Fishery includes freshwater, estuarine, and marine habitats to the outer boundary of the 
Australian Fishing Zone (AFZ), which is 200 nm offshore (Santos, 2021). Offshore Net and Line Fishery 
and Spanish Mackerel Fishery extend from the high-water mark of NT waters to the outer boundaries 
of the AFZ (Santos, 2021). The NT Demersal Fishery extends 15 nm from the NT low water mark to the 
outer limit of the AFZ, excluding the area of the Timor Reef Fishery (Santos, 2021). The Coastal Line 
Fishery extends seaward from the high-water mark to 15 nm from the low water mark, covering the 
en�re NT coastline (Santos, 2021). 

Most fisheries are not permited to operate within Darwin Harbour, except for the Coastal Line Fishery 
and NT Aquarium Fishery (Department of Primary Industry and Resources , 2015). There are 51 licences 
for the Costal Line Fishery with only 7 – 8 being ac�ve in 2019 (Department of Primary Industry and 
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Resources, 2018). Therefore there is litle to no commercial fishing taking place within Darwin Harbour 
(INPEX, 2018). 

The Darwin Aquaculture Centre is located on Channel Island in the Middle Arm Peninsula. It is a 
research facility undertaking a range of research and development projects on several species including 
pearl oysters, sea cucumbers, giant clams, prawns, barramundi, mud crabs, reef fish (NT Government, 
2018). As well as undertaking several disease inves�ga�ons (NT Government, 2018). 

5.6.2 Shipping 
Darwin Harbour is Australia’s nearest port to Asia and is the ‘northern gateway’ for Australasian trade. 
Opera�ons mainly consist of marine traffic from non-commercial vessels and trading vessels, which 
includes commercial vessels carrying cargo and passengers, rig tenders, tankers and bulk-cargo vessels 
that u�lise East Arm Wharf and the cruise ship terminal at Fort Hill Wharf (Darwin Port, 2020). 

In 2021/22 the port of Darwin was visited by 1,510 trade vessels and 36 cruise ship vessels, cruise ship 
numbers in 2020/21 and 2021/22 have been significantly lower than previous years likely due to COVID-
19 restric�ons (Darwin Port Opera�ons, 2022). 

5.6.3 Recreational activities and tourism 
During 2021 there were 1,283,000 visitors to the Northern Territory, which contributed an es�mated 
$1.84 billion to the local community. This was substan�ally lower than 2019, with 2,001,000 visitors 
contribu�ng an es�mated $2.6 billion, likely due to the reduc�on in interna�onal visita�on resul�ng 
from border closures (Northern Territory Government, 2022). 

The Darwin Harbour supports a range of commercial and recrea�onal uses, including fisheries, tourism 
and recrea�onal shipping and boa�ng ac�vi�es. Fishing tours o�en frequent Fenton Patches located 
approximately 30 km north-west of Darwin Harbour. Recrea�onal fishers also visit Casuarina Bay and 
Lee Point (INPEX, 2010). 

Given the seasonal weather in the NT, recrea�onal and tourism ac�vi�es are highly seasonal and largely 
restricted to the dry season. The INPEX NEMP iden�fied the presence of dis�nct seasonal behaviour of 
recrea�onal anglers, with golden snapper, black jewfish, mackerel and tuna commonly targeted in the 
dry season, while barramundi were commonly targeted in the wet season (Cardno, 2014). 

The water surrounding Middle Arm Peninsula is used for recrea�onal fishing, sailing, and boa�ng. 
However, tour boats tend to avoid this sec�on of the harbour due to naviga�onal hazards associated 
with the shallow nearshore waters (URS, 2002). 

5.6.4 Traditional fishing 
Approximately 55% of NT’s coastline is owned by Tradi�onal Aboriginal Owner groups in the Northern 
Land Council region (NLC, 2022). Several areas within this coastal region have been declared Aboriginal 
sacred sites, which are restricted from other recrea�onal and commercial fishing. Within Darwin 
Harbour, fishing and foraging for food and other resources occurs within the inter�dal regions, mainly 
around Nightcliff, Coconut Grove, Kululuk, Sadgroves Creek, and Lee Point (INPEX, 2010). As such, 
Indigenous fishing is likely to occur within the coastal areas of the Project Area but is likely to be 
restricted mainly to NT coastal waters. 
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5.7 Cultural environment 
Darwin Harbour is host to a wide range of historical, spiritual and heritage values that are significant to 
the people of the Northern Territory and Australia. These values have been broadly categorised as 
either Aboriginal and non-Aboriginal values and are described in more detail in the following sec�ons. 

5.7.1 Aboriginal sacred sites 
Sacred sites are places within the landscape that have a special meaning or significance under 
Aboriginal tradi�on, this can include hills, rocks, waterholes, trees, plains, lakes, billabongs (AAPA, 
2022). There are many sacred sites within Darwin Harbour and the surrounding waters, all sacred sites 
within the NT are protected under the Northern Territory Aboriginal Sacred Sites Act 1989 (Sacred Sites 
Act). In coastal and sea areas, sacred sites may include features which lie both above and below the 
water (AAPA, 2022).  

Sacred sites within Darwin Harbour, including three rocky areas or shoals on the western side of the 
Darwin Harbour, and an underwater sand and rock bar outside the mouth of the harbour, north of the 
Cox Peninsula (INPEX, 2010). 

Santos has received an AAPA Authority Cer�ficate (C2022-098) and will ensure the requirements of the 
cer�ficate (including avoidance of restricted work areas) and the Northern Territory Aboriginal Sacred 
Sites Act 1989 are met. 

5.7.2 Non-Indigenous heritage sites 
Darwin Harbour is host to several shipwrecks and sunken aircra�, some of which are protected under 
the Heritage Act 2011 (NT) and/or the Underwater Cultural Heritage Act 2018 (Commonwealth). Most 
wrecks are associated with either, the bombing of Darwin in 1942 or Cyclone Tracy in 1974 (INPEX, 
2018). The Project Area is within ~2 km east of the oldest known wreck in Darwin Harbour the 
SS Ellengowan, a nineteenth-century Norwegian-built iron steamer, which is of high significance to 
mari�me archaeology (NTG, 1999). 

The Underwater Cultural Heritage Act 2018 may declare a protected zone around wrecks which require 
a permit to enter, there are currently three protected zones having closed water orders in NT. These 
are the Japanese submarine I-124 (1942), Florence D (1942) and Sanyo Maru (1937). The regional 
harbourmaster has also ordered the Booya and Catalina 6 wrecks to have closed water controls over 
them and permission from the Heritage Branch is needed to enter the zones. 

The Australian Na�onal Shipwrecks Database has iden�fied five historic wrecks that overlap the Project 
Area, all of which are listed under the Underwater Cultural Heritage Act (DCCEEW, 2022). These wrecks 
are the Japanese submarine I-124 (1942) 800 m radial protec�on zone, Yu Han 22 unlisted protec�on 
zone, Song Saigon (1982) unlisted protec�on zone, Mauna Loa USAT (1942) 100 m radial protec�on 
zone and Meigs USAT (1942) unlisted protec�on zone (DCCEEW, 2022). 

No European heritage is currently listed at Wickham Point, with the remnants of artefacts documented 
and removed prior to the construc�on of the DLNG facility. There are no World, Na�onal or 
Commonwealth heritage places within or near the Project Area. 

The DPD pipeline route has been selected so that poten�al mari�me heritage objects iden�fied within 
the Project Area, will be avoided by Project ac�vi�es (Cosmos, 2022). Two iden�fied heritage objects 
have been iden�fied along the DPD Pipeline route that cannot be avoided, further assessment and 
interven�on works will be undertaken prior to construc�on in accordance with NT Heritage Branch 
requirements to minimise disturbance to these objects. 
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5.8 Windows of sensitivity 
Timing of peak ac�vity/sensi�vity for marine fauna and flora and socio-economic ac�vi�es is outlined 
in Table 5-8. 
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Table 5-8: Windows of sensi�vity for environmental receptors in the vicinity of the Project Area 

Key  
Peak ac�vity, presence reliable and predictable  
Lower level of abundance/ac�vity/ presence  
Very low ac�vity/presence   
Ac�vity can occur throughout year 

Footnotes  

1 The ‘run-off’ is towards the end of the wet season and is the peak Barramundi fishing season for recrea�onal fishers (htps://northernterritory.com/things-to-
do/outdoor-ac�vi�es/fishing/fishing-seasons/the-run-off) 

2 Chato & Baker (2008) 

Receptors  
(cri�cal lifecycle stages) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Seagrass    

Coral (spawning periods)      

Larger Macroalgae    

Turf Algae  Build-up season  

Mangroves (increased 
produc�vity) 

   

Other benthic and terrestrial 
habitats 

 

Fish/sharks and fisheries species 

Barramundi  ‘The Run-Off’1  

Goldband snapper Spawning  Spawning  

Black jewfish   Spawning  

Grey mackerel   Spawning 

Narrow-barred Spanish 
mackerel 

 Spawning 

Marine mammals  

Dugong (breeding) Breeding  Breeding 

Australian snubfin Dolphin Breeding    

Indo-Pacific Humpback Dolphin Breeding   

Spoted Botlenose Dolphin   Breeding 

Marine rep�les  

Hawksbill turtle (resident adult 
and juveniles2) 

Widespread throughout North Australian waters, highest density of adults and juveniles over hard botom habitat (coral reef, rocky reef, 
pipelines, etc.) 

Flatback turtle (resident adult 
and juveniles2) 

Widespread throughout North Australian, increased density over so� botom habitat 10 to 60 m deep, post-hatchling age classes and 
juveniles spread across shelf waters 

Flatback turtle (nes�ng2)    

Green turtle (resident adult and 
juveniles2) 

Widespread throughout North Australian, highest density associated with seagrass beds and macro algae communi�es, high-density 
juveniles in shallow waters off beaches, among mangroves and in creeks 

Loggerhead turtle (resident 
adult and juveniles2) 

Widespread throughout the North Australian, increased density associated with so� botom habitat suppor�ng their bivalve food source, 
juveniles associated with nearshore reef habitat 

Socio-economic  

Northern Prawn Fishery       

Oil and gas   

Shipping   

Tourism/recrea�onal     
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6 Sediment dispersion modelling and water quality/benthic 
habitat impact predictions 

6.1 Introduction 
Sediment dispersion modelling was completed for the DPD Project (BAS 210 0036; RPS, 2023a) to 
inves�gate the poten�al impact on water quality and benthic habitats from the following sources 
during construc�on: 

+ Suspended material generated during trenching along the pipeline route 

+ Suspended material during spoil disposal at the spoil disposal ground. 

This sediment dispersion model included two parts: 

d. A Hydrodynamic and Wave model: using exis�ng D-FLOW hydrodynamic and D-WAVE wave 
model frameworks in Darwin Harbour, reconfigured to increase resolu�on and updated with 
the latest bathymetric data. Once validated, two years (2019 – 2020) of hydrodynamic and 
wave simula�on data were produced for use as input to the sediment dispersion model. 

e. A Sediment Dispersion model: the DREDGEMAP model was used with inputs for all poten�al 
concurrent sources of sediment characterised by loca�on, intensity, par�cle size distribu�on, 
ver�cal distribu�on in the water column, and levels of cohesivity. Simula�on outputs from 
were post-processed, combined and analysed to determine outcomes including zones of 
impact and influence based on specified threshold criteria. 

The modelling was completed in line with the WAMSI Dredging Science Node guideline on dredge 
plume modelling for environmental impact (Sun et al., 2020). Further details of sediment dispersion 
modelling methodology can be found in the Santos Barossa DPD Sediment Dispersion Modelling (BAS 
210 0036; RPS, 2023a), which was updated to include dredge spoil stability assessment, as detailed in 
Santos Barossa DPD Sediment Dispersion Modelling Addendum 1 (RPS, 2023b), and to include 
addi�onal trenching for a floata�on channel (Sec�on 2.2.1), as detailed in Santos Barossa DPD 
Sediment Dispersion Modelling Addendum 2 (RPS, 2023c). 

Based on the results of the sediment dispersion modelling for the trenching and spoil disposal 
ac�vi�es, i.e., that the suspended sediment concentra�ons above SSC and sedimenta�on thresholds 
will remain largely within the trenching footprint, turbidity genera�on from other ac�vi�es, e.g., 
pipelay and backfill opera�ons, were not modelled. The reasoning is that given the turbidity genera�on 
from those ac�vi�es will be considerably less than that produced by trenching, then the extent of 
turbidity would be within that modelled for trenching and thus, a qualita�ve impact and risk 
assessment was completed for these ac�vi�es.  In addi�on, any pipelay burial will use quarry rock 
material that contains minimal fines and as such, this ac�vity is not expected to represent a significant 
source of suspended sediment. 

6.2 Dredge plume sources 
To accurately represent the pipeline trenching and spoil disposal opera�ons in DREDGEMAP, a range of 
informa�on was defined for the proposed opera�ons, including trenching and disposal methodology, 
produc�on rates, and sediment/rock types and quan��es. Six different sources of suspended sediment 
plumes during trenching and disposal opera�ons, can be broadly defined as: 
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1. Direct suspension of material from the BHD bucket, from grabbing and li�ing sediments and 
rock through the water column, including sedimenta�on from dewatering of SHBs accoun�ng 
for periods of no-dewatering. 

2. Disposal of sediment and rock excavated by the BHD from the SHBs to the spoil ground. 

3. Direct suspension of material by the TSHD during trenching of sediments, and CSD-crushed 
material, accoun�ng for no-overflow and overflow periods. 

4. Disposal of sediment and CSD-crushed material removed by the TSHD to the spoil ground. 

5. Direct suspension of material by the CSD during trenching of rock and cas�ng material behind 
the dredge at low velocity, just above the seabed. 

6. Indirect suspension of material due to the propeller-wash of the SHB and TSHD while trenching. 

Each of these sources of suspended sediment plumes will vary in strength and persistence depending 
on the nature of the opera�ons. In the DREDGEMAP model, each source is defined by specifying the 
�me-varying flux rate, PSD and ver�cal profile in the water column.  

The defini�on of source terms in the model were based on extensive literature review, including the 
recent WAMSI Dredging Science Node reports (Mills & Kemps, 2016 and Kemps & Masini, 2017), and 
the Becker et al. (2015) benchmark paper on es�ma�ng source terms. The Santos Barossa DPD 
Sediment Dispersion Modelling report (BAS 210 0036; RPS, 2023a, refer to Sec�on 5.6) has a detailed 
discussion of the source terms applied and the associated references for each sediment source in the 
modelling. 

For each source of suspended sediment during trenching and disposal opera�ons, the associated loss 
rates and approximate volumes of suspended sediment expected were determined. The volumes 
assigned to the respec�ve non-overflow and overflow periods for TSHD trenching, and non-dewatering 
period for BHD trenching, are based on the modelled cycle �mes as detailed in the Santos Barossa DPD 
Sediment Dispersion Modelling report (BAS 210 0036; RPS, 2023a) and Santos Barossa DPD Sediment 
Dispersion Modelling Addendum 2 (RPS, 2023c). 

For the sediment dispersion modelling presented in the SER (SER Appendix 4; RPS 2023a) a trench 
volume of ~306,000 m3 was modelled. This was a conserva�ve es�mate of the trenching volume that 
may be required given the predicted trenching volume for the project at that �me was ~255,000 m3. 
The conserva�ve es�mate allowed the impacts and risks associated with a larger trenching program to 
be assessed. Since then, further refinement of the DPD pipeline route and associated trenching 
requirements has been completed. The refinement resulted in a reduc�on in TSHD and CSD trenching 
requirements/volumes (with trenching in 3 trench zones no longer required), but an increase in the 
BHD requirements in Trench Zone 1 for the floata�on channel. This resulted in a revised predicted 
trenching volume of ~323,000m3 (refer Table 2-1).  The exis�ng modelling results from TSHD and CSD 
components are considered to provide a conserva�ve representa�on of the revised ac�vi�es (given 
these volumes have been reduced compared to what was previously modelled) but given the increase 
in BHD trenching, the BHD trenching component was specifically re-modelled and added to the TSHD 
and CSD modelling results to give a revised modelling volume of ~342,000 m3, as detailed in Santos 
Barossa DPD Sediment Dispersion Modelling Addendum 2 (RPS, 2023c). Again, a larger trenching 
volume was modelled to provide a conserva�ve approach to assessing the poten�al environmental 
impacts from trenching and spoil disposal. It should be noted that while the revised volumes are higher 
than those previously modelled, they are s�ll lower than the 500,000 m3 authorised to be dredged 
under the Environmental Approval (EP2022/022-001). 
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6.3 Tolerance limits for habitats 
Predic�ons of Suspended Sediment Concentra�on (SSC) and sedimenta�on for each scenario were 
assessed against a series of water quality and sedimenta�on thresholds to categorise the modelled 
outcomes into management zones of influence and impact, defined with regard to environmental 
sensi�vi�es in the study region. The thresholds and the approach applied to the DPD Project are based 
on the extensive environmental monitoring and threshold work that INPEX completed for the Ichthys 
project environmental impact statements, and capital and maintenance dredge management plans in 
Darwin Harbour (INPEX, 2010, 2011, 2013, 2018 and 2022). 

To calculate areas of poten�al impact from trenching-induced excess SSC and sedimenta�on, INPEX 
established seasonal tolerance limits/thresholds for sensi�ve receptors including mangrove, seagrass 
and hard coral habitats (Table 6-1). The INPEX tolerance limits for SSC were derived from 
comprehensive site-specific water quality monitoring data (covering mul�ple years and loca�ons), and 
the tolerance limits for sedimenta�on were derived from habitat-specific dose-response experiments 
and field observa�ons reported in the scien�fic literature (INPEX, 2018). The defined tolerance limits 
also varied across four zones, which were defined based on available water quality monitoring data 
(INPEX, 2018). The trenching impact repor�ng zones are named as follows: 

+ East Arm 

+ Middle Arm 

+ Middle Harbour 

+ Offshore. 

The applica�on of these tolerance limits to define the zones if impact and influence is detailed in 
Sec�on 6.5.3. The deriva�on and applica�on of the tolerance limits is consistent with the guidance 
detailed in PIANC (2023). 

Table 6-1: Tolerance limits for excess SSC and sedimenta�on (INPEX, 2018) 

Habitat Zone Season SSC (mg/L) Sedimenta�on (mm) 

Mangrove Anywhere All N/A 50 

Coral East Arm Dry  11.9 15 

Wet 23.8 

Middle Arm Dry  12.4 15 

Wet 27.0 

Mid Harbour Dry  10.7 15 

Wet 28.4 

Offshore Dry  17.9 15 

Wet 64.2 

Seagrass Anywhere Dry 13.3 40 

Wet 60.6 
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6.4 Modelled scenarios 
Analysis of wind data in the region from 2012 – 2021 indicated that the period of 2019 – 2020 is likely 
representa�ve of typical condi�ons. The modelling simula�ons therefore used hydrodynamic and wave 
data from this period, with nominal start date for the model simula�ons of 1 April 2019, for the 
winter/dry season. This is broadly consistent with the planned start date for trenching (May 2024). A 
summer/wet season scenario had previously been modelled for this project (RPS, 2023a), however 
comparison of the results between the wet and dry seasons showed only slight differences in the plume 
dispersion paterns, and as the trenching is scheduled for the dry season, wet season results are not 
presented herein. 

A summary of the winter/dry scenario that was modelled is as follows: 

+ Trenching works to commence on 1 April 2019 (winter/dry start): 

– TSHD trenching and disposal opera�ons were programmed to occur between 1 April 2019 
and 10 May 2019. 

– CSD trenching and disposal opera�ons were programmed to occur between 8 April 2019 and 
5 May 2019. 

– BHD trenching and disposal opera�ons were programmed to occur between 1 April 2019 and 
20 May 2019. 

– A simula�on run-on period was assumed to occur between 20 May 2019 and 20 July 2019. 
Sediments suspended in the water column during previous opera�ons were subject to 
setlement and progressively reducing levels of resuspension during this �me. 

6.5 Results 
6.5.1 Sediment fate modelling results 
6.5.1.1 General plume movement 
Simula�ons indicated there may be significant spa�al patchiness in the distribu�on of SSC and 
sedimenta�on at any point in �me during the trenching and disposal opera�ons due to variability in 
the number of sediment suspension sources, variability in the flux from each of these sources, and the 
varying dynamics of the transport, setlement and resuspension processes affec�ng the sediments. 

The SSC results presented in the following sec�ons are depth averaged. There is significant variability 
in the ver�cal distribu�ons of SSC in the water column, with a dis�nct increase in concentra�on towards 
the seabed. Most material will ini�ally be suspended low in the water column, and material suspended 
higher in the water column will sink as it moves away from the source. Frequent resuspension of 
material will also mostly affect the deeper levels. Thus, the spa�al area affected above a given 
concentra�on is typically greater in the near-seabed layer than in the near-surface layer. 

The localised movement and dispersion of the suspended sediment is governed over short �me scales 
by the very strong �dal flows in the trenching areas and at the offshore disposal ground. Addi�onally, 
Darwin Harbour is rela�vely sheltered from the varia�ons in large-scale circula�on observed offshore. 
Beyond the harbour entrance, wind-driven current movements are superimposed on the �dal mo�on, 
which drives some seasonal differences in the overall dri� paterns of the suspended sediments. 
However, the �dal currents dominate even in the area offshore of the harbour and seasonal differences 
are small.  
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The dominance of the �dal flows means typical sediment plume movements are predicted to reflect 
the oscilla�ons of the ebbing and flooding �de; towards the Harbour entrance (south-eastwards 
parallel to the coast) during the ebbing �de and into the Harbour, typically staying close to the western 
side (Woods Inlet and West Arm) or extending south into Middle Arm, during the flooding �de. At the 
proposed offshore disposal site sediment plumes from disposal opera�ons move south-west towards 
Darwin Harbour on the ebbing �de and north-east towards Clarence Strait on the flooding �de. As is 
expected, the predicted plume dri� trajectories during the spring �de periods are much longer than 
during neap �de periods, with the suspended material being more widely dispersed and SSC becoming 
patchy. 

6.5.1.2 Spatial distribution of suspended sediment concentration 
The results observed on any given day will not always be representa�ve of the typical transport 
paterns, and plume concentra�ons and distribu�ons are forecast to vary markedly. To explore this 
variability, sta�s�cal distribu�ons are examined. Percen�le distribu�ons summarise the outcomes over 
the dura�on of the trenching and disposal opera�ons (not including the run-on period) and do not 
represent an instantaneous plume footprint at any point in �me. 

Forecasts of median depth-averaged SSC values (values exceeded 50% of the �me) do not exceed 
1 mg/L except for a very small, isolated patch at Wickham Point near Trench Zone 1 and the shore 
crossing area.  

At the 80th percen�le, values 1 mg/L or greater are forecast to be found in small, isolated patches just 
offshore of West Point (in line with Trench Zone 6, designated 4 Trench Type C1a in Figure 2-1) and at 
Wickham Point near the shore crossing area. 

At the 90th percen�le, the winter/dry season scenario forecasts show depth-averaged SSC values 
1 mg/L or greater in a con�nuous band stretching ~10 km north-westwards parallel with the coast and 
southwards into Darwin Harbour extending a short way into Woods Inlet and to the eastern side of Talc 
Head. Smaller patches above 1 mg/L are predicted at other loca�ons: around Wickham Point, in the 
middle Harbour area, in the vicinity of the proposed offshore disposal site, and in the shallows at South 
West Vernon Island (Figure 6-1).  

At the 95th percen�le, the forecasts show depth-averaged SSC values 1 mg/L or greater are found in a 
con�nuous band stretching north-westwards parallel with the coast past Charles Point, and southwards 
into Darwin Harbour extending a short way into Woods Inlet and West Arm, with smaller patches above 
1 mg/L extending from Wickham Point into the middle Harbour and a short way into Middle Arm. 
Depth-averaged SSC values 1 mg/L or greater are also found in the vicinity of the proposed offshore 
disposal site extending outwards to the east and west, with a larger extent to the east (Figure 6-2). 
Some very small patches above 1 mg/L are predicted in the shallows at South West Vernon Island.  

The 95th percen�le depth-averaged SSC values are predicted to exceed 2.5 mg/L (but remain below 
5 mg/L) in isolated patches in the vicinity of Trench Zone 6 (designated 4 Trench Type C1a in Figure 
2-1), extending ~8 km north-west and also south into Woods Inlet. Addi�onally, the 95th percen�le 
depth-averaged SSC values are predicted to exceed 2.5 mg/L in a patch extending ~4 km north-south 
from Wickham Point and a very small patch in the shallows at South West Vernon Island. 
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Figure 6-1: Predicted 90th percentile depth-averaged excess SSC throughout the entire trenching program for the winter/dry season scenario (1 April to 
21 May 2019). Note the trenching areas and floatation channel widths shown are exaggerated to aid visual clarity and modelling included 
three trench zones that are no longer required, refer to Figure 2-1 
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Figure 6-2:  Predicted 95th percentile depth-averaged excess SSC throughout the entire trenching program for the winter/dry season scenario (1 April to 
21 May 2019). Note the trenching areas and floatation channel widths shown are exaggerated to aid visual clarity and modelling included 
three trench zones that are no longer required, refer to Figure 2-1 
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6.5.1.3 Temporal variability of suspended sediment concentration 
To explore the temporal exposure of sensi�ve receptor sites, a �me series analysis at a set of specific 
loca�ons has been conducted to supplement the spa�al maps. The analysis loca�ons were selected 
from exis�ng sensi�ve receptor monitoring sites within the predicted elevated SSC footprint. In 
addi�on to the sensi�ve receptor monitoring sites, loca�ons were defined at the proposed offshore 
disposal ground, and at the Vernon Islands where elevated SSC levels was predicted by the model. 
Figure 6-5 presents the loca�ons of the points selected for the �me series analysis. For presenta�on 
purposes the points have been split into groups as follows: 

+ WI_S, CHI and WED1 are the monitoring sites inside Darwin Harbour. 

+ CPW_1, MAN and CHP are the monitoring sites outside Darwin Harbour. 

+ VI_S and VI_E are the Vernon Island sites. 

+ OD1 to OD5 are the offshore disposal ground long cross-sec�on sites (aligned south-west to north-
east). 

+ OD6 to OD9 are the offshore disposal ground short cross-sec�on sites (aligned north-west to south-
east). 

Time series plots showing predicted depth-averaged and maximum-in-water-column trenching-excess 
SSC for each of the selected loca�ons are presented in Figure 6-4 through Figure 6-8). The temporal 
varia�on in trenching-excess SSC at all analysis sites reflects the spa�al patchiness of the plumes and 
the oscilla�ons of the dominant �dal flows in the area, with rapidly changing (over hourly scales) sharp 
peaks and troughs.  

Inside Darwin Harbour (Figure 6-6) the intensity of SSC depends on the proximity to the trenching 
areas, with the plume sporadically reaching Channel Island and only at low concentra�ons typically less 
than 8 mg/L. At Woods Inlet south the exposures show a clear �dal signal, with plumes predicted to 
reach the site during spring �dal periods and with minimal SSC exposure during neap �des. This site 
also shows seasonal differences, with higher peaks during the winter/dry season, reflec�ng the more 
southerly dri� patern during the dry season as found in the spa�al plots. Weed Reef sees similar levels 
of SSC to Woods Inlet south, however because it is in the mid-harbour close to the dredging areas there 
are minimal seasonal differences. 

Outside Darwin Harbour along the coast from West Point to Charles Point (Figure 6-8) show a similar 
patern of exposure to the sites inside the harbour, with higher predicted trenching-excess SSC levels 
during spring �de periods, par�cularly towards the end of the trenching period when the dredging 
takes place closer to these areas. At Charles Point West and Mandorah the predicted trenching-excess 
SSC is rela�vely low, being less than 1 mg/L 98% of the �me. Charles Point is predicted to have higher 
SSC intensi�es than the other two sites, par�cularly during the summer/wet season when dri� paterns 
tend towards the north-west along this sec�on of the coast. However, the dura�on of the peaks in 
predicted trenching-excess SSC at Charles Point are short, and this is reflected in the 98th percen�le SSC 
values which are less than 7 mg/L in both seasonal scenarios. 

The �me series of trenching-excess SSC at the Vernon Islands sites (Figure 6-10) show that SSC 
intensi�es are predicted to be rela�vely low, par�cularly east of Vernon Islands. Peak SSC concentra�on 
is predicted to be typically higher in the summer/wet season scenario, showing the effect of increased 
dri� trajectories towards the Clarence Strait during this season. 

At the offshore disposal area, the temporal variability in predicted trenching-excess SSC also reflects 
the �dal oscilla�ons with periods of spring and neap �des evident. However, superimposed on this 
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signal is addi�onal variability due to the sporadic nature of the disposal sources, which are variable in 
�me and space (Figure 6-12 to Figure 6-8). Loca�ons within the disposal ground (OD2, OD3, OD4, OD7 
and OD8) show similar overall paterns with periods of higher and lower SSC; however, the �mings and 
intensi�es of the individual peaks vary due to the rela�ve proximity of each site to individual disposal 
events. Elevated SSC levels (in the order of 100 – 200 mg/L) occur immediately a�er disposal events 
but are rapidly dispersed and do not persist for long periods of �me (scales of hours). At the 95th and 
98th percen�le levels the values at the sites within the disposal area all remain less than 10 mg/L. The 
sites along the two cross-sec�onal alignments lying outside the disposal ground (OD1, 5, 6 and 9) show 
that the intensity of the modelled SSC values is predicted to reduce significantly within 1 – 3 km of the 
disposal ground boundaries. The intensity of the predicted trenching-excess SSC reduces significantly 
within 1 – 3 km of the disposal ground boundaries. 
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Figure 6-3:  Time series analysis point locations. Note modelling was based on the indicative trench extents depicted, however these have been superseded 
as shown in Figure 2-1 
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Figure 6-4:  Time series of predicted trenching-excess SSC at the Woods Inlet South, Weed Reef 1 and Channel Island sites throughout the entire trenching 

program and run-on period in the winter/dry season scenario 
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Figure 6-5:  Time series of predicted trenching-excess SSC at the Charles Point Wide 1, Mandorah and Charles Point sites throughout the entire trenching 
program and run-on period in the winter/dry season scenario. 
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Figure 6-6:  Time series of predicted trenching-excess SSC at the Vernon Island S and Vernon Island E sites throughout the entire trenching program and 

run-on period in the winter/dry season scenario. 
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Figure 6-7:  Time series of predicted trenching-excess SSC at the Offshore Disposal 1 to Offshore Disposal 5 sites throughout the entire trenching program 
and run-on period in the winter/dry season scenario. 
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Figure 6-8:  Time series of predicted trenching-excess SSC at the Offshore Disposal 6 to Offshore Disposal 9 (via Offshore Disposal 3) sites throughout the 

entire trenching program and run-on period in the winter/dry season scenario. 
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6.5.1.4 Spatial distribution of sedimentation 
Given the strong �dal flows in the Darwin area, setlement of the finer trenching-generated sediment 
is minimal with fine material (clay and silts) being con�nuously resuspended on each �de, par�cularly 
during spring �de periods. Coarse material (sand size) is predicted to setle rapidly near the trenching 
zones and at the proposed offshore disposal ground, but the fine material will remain suspended, or 
will deposit at slack �de only to be resuspended on the following �de. This results in suspended 
sediment plumes having long dri� trajectories, with sediments dispersed widely but at low 
concentra�ons, and with sediments deposited in thin layers. Figure 6-9 and Figure 6-10 present the 
excess sediment thickness at the end of the trenching program and at the end of the run-on period, 
respec�vely. Sedimenta�on of greater than 1 mm thickness is typically limited to the vicinity of the 
trenching and disposal opera�ons, with deposited sediments at greater distances being of very low 
concentra�on/thickness and most likely consis�ng of finer material that is resuspended and further 
dispersed by the end of the trenching program and run-on period. It should be noted that the disposal 
area sediment thickness values do not represent all material that will be placed at the disposal ground, 
but only the propor�ons of the material assumed to be ini�ally suspended during placement or 
deposited in the surface layer available for poten�al resuspension.  
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Figure 6-9: Predicted maximum excess bottom thickness (mm) at the last time step of the trenching program for winter/dry season scenario (based on 1 April to 

21 May 2019). Note the trenching areas and floatation channel widths shown are exaggerated to aid visual clarity and modelling included three trench 
zones that are no longer required, refer to Figure 2 1. 
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Figure 6-10: Predicted maximum excess bottom thickness (mm) at the last time step of the simulation (end of run-on period) for winter/dry season scenario (based 

on 1 April to 21 May 2019). Note the trenching areas and floatation channel widths shown are exaggerated to aid visual clarity and modelling included 
three trench zones that are no longer required, refer to Figure 2 1. 
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6.5.1.5 Temporal variability of sedimentation 
To explore the temporal exposure of sensi�ve receptor sites to sedimenta�on generated by the 
trenching and disposal opera�ons, a �me series analysis at analysis sites within Darwin Harbour, 
outside the harbour and at the offshore disposal ground.  

The deposi�on rates at distance from the trenching areas and the offshore disposal ground are low, 
forming only very thin layers of material. At all sites other than those around the disposal ground, the 
predicted thicknesses remain less than 0.2 mm. The low rates of deposi�on are due to the magnitude 
of the �dal currents in the area where material that is suspended is dispersed rapidly and widely, with 
material deposited at slack �de being typically resuspended on the next �de – or the following spring 
�de period. 

6.5.2 Spoil stability modelling  
Simula�on of spoil stability at the proposed spoil ground over the one-year run-on period showed that 
setlement of the finer spoil material is minimal and there is poten�al for significant resuspension of 
the finer propor�ons. The localised movement and dispersion of the disposal-generated and 
resuspended sediment is governed by the �de, with very strong �dal flows at the spoil ground. 

Coarse material (coarse sand size and above) is predicted to setle rapidly, while available fine material 
in the spoil is predicted to be con�nuously resuspended on each �de, par�cularly during spring �de 
periods where even fine to medium sand size material is predicted to be resuspended. Deposi�on is 
forecast to occur at slack �de, however much of this setled material is resuspended on the following 
�de. This results in suspended sediment plumes having long dri� trajectories, with sediments dispersed 
widely but at low concentra�ons, and with sediments deposited in thin layers. Dri� trajectories from 
the spoil ground are predicted to be longest to the north-east towards the Clarence Strait and Van 
Diemen Gulf. 

There is significant variability in the predicted ver�cal distribu�ons of SSC in the water column at the 
proposed spoil ground, with a dis�nct increase in concentra�on towards the seabed. The higher SSC 
concentra�ons near the seabed are due to the resuspended material typically being mixed to the lower 
reaches (1 – 3 m) of the water column. 

6.5.3 Zones of impact and influence 
Three management zones were defined based on the approach applied by INPEX (2010, 2013, 2018), 
determined using the varying levels of impact on sensi�ve receptor communi�es, based on their 
respec�ve tolerance limits (Table 6-1): 

+ Zone of High Impact (ZoHI)  

+ Zone of Moderate Impact (ZoMI) 

+ Zone of Influence (ZoI) 

These management zones are described in the following sec�ons. 

6.5.3.1 Zone of High Impact 
The ZoHI is defined as the area where direct impact from trenching and disposal will occur, such as 
removal of substrate or smothering of substrate (INPEX, 2018). Predicted impacts within this zone are 
expected to be severe and o�en irreversible. This zone includes the trench footprint and disposal 
ground with a 20 m buffer extending outwards from these areas. For determining the ZoHI footprint, 
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an indica�ve 40 m trench width (top of trench), represen�ng a wide trench design, has been used with 
a 20 m buffer applied either side.  

6.5.3.2 Zone of Moderate Impact 
The ZoMI is defined as the area where sensi�ve receptor communi�es are predicted to be indirectly 
impacted by elevated SSC and sedimenta�on due to trenching and disposal ac�vi�es (INPEX, 2018). 
Damage/mortality of sensi�ve receptor communi�es may occur, but the disturbed areas are 
considered to have good poten�al for recovery. 

Within the ZoMI the ecological tolerance limits of sensi�ve receptors for SSC are predicted to be 
exceeded for 10% of the �me or the ecological tolerance limits for sedimenta�on thickness are 
predicted to be exceeded at the end of the simula�on (INPEX, 2018). In addi�on, the maximum 
sedimenta�on thickness predicted at any �me throughout the simulated trenching opera�ons was 
compared to the sedimenta�on tolerance limits. This was to account for the variable nature of the 
sedimenta�on with �dal cycles and the strong currents in Darwin Harbour which may cause larger 
amounts of sedimenta�on earlier in the trenching program. 

The predicted ZoMI based on exceedances of the thresholds for SSC was evaluated over the dura�on 
of each trenching scenario by: 

+ Crea�ng a three-dimensional �me series (hourly) of trenching-excess SSC values in each model grid 
cell for the en�re trenching program. 

+ Calcula�ng the 90th percen�le SSC value of each cell (i.e. the value that is exceeded 10% of the 
�me). 

+ Assessing the 90th percen�le data against the seasonal threshold SSC values for each sensi�ve 
receptor habitat type and trenching impact repor�ng zone. 

The predicted ZoMI based on exceedances of the thresholds for sedimenta�on was evaluated over the 
dura�on of each trenching scenario by: 

+ Calcula�ng the maximum trenching-excess sedimenta�on thickness values in each model grid cell 
for the en�re trenching program. A density of 700 kg/m2 was assumed for newly deposited 
sediments in the modelling based on field observa�ons of the in-situ density of surface material 
present over the mangrove areas of Darwin Harbour (INPEX, 2009). 

+ Assessing the maximum trenching-excess sedimenta�on thickness data against the seasonal 
threshold sedimenta�on thickness values for each sensi�ve receptor habitat type and trenching 
impact repor�ng zone. 

The overall predicted ZoMI for each scenario was then calculated by combining both predicted ZoMIs 
SSC and sedimenta�on thickness. 

6.5.3.3 Zone of Influence 
The ZoI is defined as the area where sensi�ve receptor communi�es are predicted to be indirectly 
influenced by elevated SSC and sedimenta�on (INPEX, 2018). Sensi�ve receptor communi�es may, at 
some �me experience detectable eleva�ons in SSC and sedimenta�on (beyond expected background 
levels). However, no sublethal stress or mortality of benthic communi�es is expected to occur (INPEX, 
2018). 

Sensi�ve receptor communi�es are predicted to be indirectly influenced where their respec�ve 
ecological tolerance limits for SSC are exceeded for 5% of the �me or where the simulated 
sedimenta�on thickness exceeds 3 mm at the end of the simula�on (INPEX, 2018). In addi�on, the 
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maximum sedimenta�on thickness predicted at any �me throughout the trenching opera�ons was 
compared to the 3 mm sedimenta�on tolerance limit to account for the poten�ally larger amounts of 
sedimenta�on that may occur earlier in the trenching program. 

The predicted ZoI based on exceedances of the thresholds for SSC was evaluated over the dura�on of 
each trenching scenario by: 

+ Crea�ng a three-dimensional �me series (hourly) of trenching-excess SSC values in each model grid 
cell for the en�re trenching program. 

+ Calcula�ng the 95th percen�le SSC value of each cell (i.e. the value that is exceeded 5% of the �me). 

+ Assessing the 95th percen�le data against the seasonal threshold SSC values for each sensi�ve 
receptor habitat type and trenching impact repor�ng zone. 

The predicted ZoI based on exceedances of the thresholds for sedimenta�on was evaluated over the 
dura�on of each trenching scenario by: 

+ Calcula�ng the maximum trenching-excess sedimenta�on thickness values in each model grid cell 
for the en�re trenching program. A density of 700 kg/m2 was assumed for newly deposited 
sediments in the modelling based on field observa�ons of the in-situ density of surface material 
present over the mangrove areas of Darwin Harbour (INPEX, 2009). 

+ Assessing the maximum dredge excess sedimenta�on thickness data against the 3 mm tolerance 
limit. 

The overall predicted ZoI for each scenario was then calculated by combining both predicted ZoIs for 
SSC and sedimenta�on thickness. 

6.5.3.4 Management zone maps 
The calculated extents of the defined management zones – ZoI and ZoMI – over the en�re program of 
trenching and disposal opera�ons for the winter/dry season scenario are presented in Figure 6-16 and 
Figure 6-17. The predicted ZoMI for the trenching and disposal opera�ons is restricted to within or very 
close to the trenching and spoil disposal footprints. The predicted ZoI for the trenching and disposal 
opera�ons is also generally restricted to the trenching and spoil disposal footprints.  

The management zones shown are mainly the result of exceedance of the sedimenta�on thresholds, 
with only a very small area of exceedance of the SSC thresholds at the predicted 90th (ZoI) and 95th 
(ZoMI) percen�le depth-averaged SSC levels close to the shore crossing area of Trench Zone 1. 
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Figure 6-11: Predicted Zone of Influence for the winter/dry season scenario (1 April to 21 May 2019). Note modelling was based on the indicative trench 
extents depicted, however these have been superseded as shown in Figure 2-1 
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Figure 6-12: Predicted Zone of Moderate Impact for the winter/dry season scenario (1 April to 21 May 2019). Note modelling was based on the indicative 
trench extents depicted, however these have been superseded as shown in Figure 2-1 
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6.6 Predicted habitat impacts 
Direct impacts are only expected to occur within the ZoHI which includes the trenching zones, pre-
sweep areas and save wave rec�fica�on area and spoil ground, including a 20 m buffer extending 
outwards from these areas. Direct habitat disturbance is expected to occur within the trenching zones, 
sand rec�fica�on area and the spoil ground. The level of direct habitat disturbance from the TSHD 
within the pre-sweep areas will be dependent upon the level of rec�fica�on required. The habitat 
disturbance areas for these areas are therefore very conserva�ve  as they assume rec�fica�on will be 
required along the en�re area. No sensi�ve receptor habitat (hard corals and seagrasses) overlap the 
or are adjacent to these zones based on available benthic habitat mapping and therefore these habitats 
are not predicted to be impacted. The predicted ZoHI does overlap sponges and filter feeder (and to a 
lesser extent, macroalgae) habitat, therefore loss of these habitats is expected (Table 6-3). Further 
detail on the mapping used to inform direct habitat loss calcula�ons is provided within the DPD Project 
Supplementary Environmental Report (BAS-210 0020). 

No indirect impact (i.e., ZoMI) or influence (i.e., ZoI) from increased SSC is predicted as no exceedance 
of SSC thresholds is predicted to occur at the predicted 95th or 90th percen�le depth-averaged SSC levels 
for either then winter/dry season, or the summer/wet season. In contrast, zones of impact and 
influence were predicted for sedimenta�on. However, the predicted ZoMI for sedimenta�on for both 
seasonal scenarios is restricted to the trenching and spoil disposal footprints (Figure 6-17 and Figure 
6-19), that is, within the ZoHI. The predicted ZoI for sedimenta�on is also restricted to within or 
immediately adjacent to the trenching footprints and spoil disposal footprints, (Figure 6-16 and Figure 
6-18). Consequently, the restricted spa�al extent of sedimenta�on above impact thresholds and the 
lack of sensi�ve primary producer biota (i.e. seagrass and hard coral) within or adjacent to these zones 
indicates that indirect impacts to benthic habitats from trenching and offshore spoil disposal are not 
likely.  
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Table 6-2:  Summary of the areal overlap of Project trenching zones and sand wave rec�fica�on areas, poten�al pre-sweep areas, and spoil disposal 
ground Zones of High Impact (ZoHI) with benthic habitats, calculated by overlaying DPD Project infrastructure over the combined AIMS 
2019 and 2021 habitat mapping 

Benthic habitats Trenching zones and sand wave 
rec�fica�on area ZoHI (59.56 Ha) 

Poten�al pre-sweep areas ZoHI (31.85 Ha) Spoil ground ZoHI 

Areal extent Ha % of area % of habitat in 
Darwin Harbour 

Ha % of area % of habitat in 
Darwin Harbour 

Ha % of area 

Bare ground 15.4 25.85 0.069 10.33 32.43 0.05 53.45 8.22 

Hard coral - - - - - - - - 

Seagrass - - - - - - - - 

Macroalgae 4.96 8.34 0.16 - - - - - 

Sponge or 
sponges/filterers/octocorals 

39.2 65.82 0.10 21.52 67.57 0.06 596.25 91.72 
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7 Impact and risk assessment  
This TSDMMP has employed a systema�c impact and risk assessment process for the environmental 
management of trenching and spoil disposal ac�vi�es. The impact and risk assessment process has 
been developed in line with Santos’ Environmental Impact Iden�fica�on (ENVID) process and is 
consistent with the requirements the NT EPA Dra� Guideline for the Prepara�on of an Environmental 
Management Plan (NT EPA, 2015). 

7.1 Conceptual site model 
A Conceptual Site Model as required by the NT EPA, is a writen or illustrated representa�on of the 
nature, fate and transport of discharges, wastes or contaminants that allows assessment of poten�al 
and/or actual exposure of the environment to contaminants (NT EPA, 2015). The Conceptual Site Model 
for this TSDMMP is embedded within the impact and risk assessment as it details receptors and 
pathways, refer Table 7-7. 

7.2 Impact and risk assessment methods  
The TSDMMP environmental impact and risk assessment was performed consistent with the Santos’ 
Risk Matrix Procedure (SMS-LRG-OS01-TP02) and iden�fica�on of management ac�ons was consistent 
with Santos’ Environment Hazard Controls Procedure (SMS-EXA-OS01-PD02). An environmental aspect, 
for the purpose of this environmental management plan, is defined as characteris�cs of the 
construc�on ac�vi�es that could poten�ally affect the environment. 

7.2.1 Identification of environmental hazard 
Environmental hazards for this TSDMMP were iden�fied using Santos’ DPD Project NT EPA Referral 
(BAA-201 0002; Santos, 2021), DPD Project Basis of Approval (BAS-210 0005; Santos, 2022) and 
discussion by DPD Project team and environmental specialists. Key DPD Project construc�on ac�vi�es 
and associated hazards and results from key technical studies were presented during ENVID workshops 
to inform the impact and risk assessment process.  

7.2.2 Standard controls 
The standard controls iden�fied in Table 6 6 were drawn from: 

+ Santos’ DPD Project NT EPA Referral (BAA-201 0002; Santos, 2021) 

+ Santos’ environmental plans and procedures for similar ac�vi�es 

+ Regulator approved management plans developed by other proponents. 

Addi�onal controls were provided by ENVID workshop atendees based on their relevant experience.  

7.2.3 Impact and risk assessment  
All hazards iden�fied were assigned a consequence level following the six levels and criteria outlined 
in Santos’ Risk Matrix Procedure (SMS-LRG-OS01-TP02). More detailed criteria were developed to 
assist in addressing NT EPA Key Environmental Factors. These are the NT EPA consequence descriptors 
shown in Table 7-1.  

The consequence is defined as the resul�ng impact from an event occurring. Consequence level for 
this assessment was based on the credible worst-case scenario and assumed no management ac�ons 
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were in place. Categories of environmental consequence and detailed defini�ons of each severity level 
are outlined in Table 7-2. 

The likelihood can be described as the probability that that the described consequence will occur. 
When determining the likelihood of consequences, proposed preven�on and mi�ga�on controls 
iden�fied to mi�gate poten�al impacts were considered. A detailed descrip�on of likelihood levels is 
outlined in Table 7-3. 

The consequence and likelihood levels are not presented in this TSDMMP but are contained in the 
ENVID documentation. Section 7.3 and Table 7-7 outline the residual consequences and likelihoods 
which is the outcome after standard and additional (as low as reasonably practicable; ALARP) 
management actions are applied. 

A likelihood level was only assigned to unplanned events as per the Santos Risk Matrix Procedures 
(SMS-LRG-OS01-TP02), shown in Table 7-4. The consequence and likelihood for each impact was then 
assessed to determine the residual risk that remained a�er proposed standard controls were 
considered. 
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Table 7-1: NT EPA consequence descriptors 
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Table 7-2: Summary environmental consequence descriptors 

Consequence 
Level 

Consequence Level Descrip�on 

I Negligible – No impact or negligible impact 

II Minor – Detectable but insignificant change to local popula�on, industry or 
ecosystem factors 

III Moderate – Significant impact to local popula�on, industry or ecosystem factors 

IV Major – Major long-term effect on local popula�on, industry or ecosystem factors 

V Severe – Complete loss of local popula�on, industry or ecosystem factors AND/OR 
extensive regional impacts with slow recovery 

VI Cri�cal – Irreversible impact to regional popula�on, industry or ecosystem factors 

Table 7-3: Likelihood descrip�on 

No. Matrix Descrip�on 

f Almost Certain Occurs in almost all circumstances OR could occur within days to weeks 

e Likely Occurs in most circumstances OR could occur within weeks to months 

d Occasional  Has occurred before in Santos OR could occur within months to years 

c Possible Has occurred before in the industry OR could occur within the next few 
years 

b Unlikely  Has occurred elsewhere OR could occur within decades 

a Remote Requires excep�onal circumstances and is unlikely even in the long term  

Table 7-4: Risk assessment matrix 
 

Consequence 

I II II IV V VI 

Li
ke

lih
oo

d 

F Low Medium High Very High Very High Very High 

E Low  Medium High  High Very High Very High 

D Low  Low Medium High  High Very High 

C Very Low Low Low Medium High  Very High 

B Very Low Very Low Low Low Medium High 

A Very Low Very Low Very Low Low Medium Medium 

7.3 Residual impacts and risks 
7.3.1 Planned events 
The residual consequence levels from the planned impacts following implementa�on of standard and 
addi�onal ALARP management ac�ons (detailed in Sec�on 8) are summarised in Table 7-5. Given the 
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likelihood of a planned event occurring is 100% (in other words, it will occur), the risk ranking is not 
assessed. A comprehensive impact assessment for each of the planned events, and subsequent 
management ac�ons proposed by Santos to reduce the impacts to ALARP are detailed in the following 
sec�ons. The demonstra�on of ALARP and/or acceptable levels is discussed in the overarching Offshore 
CEMP (BAS-210 0024). Within the ENVID developed by Santos some environmental aspects had 
mul�ple residual consequence ra�ngs since mul�ple environmental factors were assessed against, in 
these cases the residual consequence of greatest severity was chosen for this summary. 

Table 7-5: Summary of the residual consequence levels associated with planned impacts  

TSDMMP sec�on Planned event impact Residual consequence  

9.2 Seabed and benthic disturbance II – Minor 

8.3.1.1 Interac�ons with other marine users – 
construc�on ac�vi�es and Project 
infrastructure   

II – Minor 

8.3.1.2 Noise emissions II – Minor 

8.3.1.3 Light emissions II – Minor  

8.3.1.4 Rou�ne vessel discharges I – Negligible 

8.3.1.5 Atmospheric emissions I – Negligible  

7.3.2 Unplanned events 
The residual risk levels from unplanned events following implementa�on of standard and addi�onal 
(ALARP) management ac�ons (detailed in Sec�on 8) are summarised in Table 7-6. Comprehensive risk 
assessments for each of the unplanned events, and subsequent management ac�ons proposed to 
reduce the risk to ALARP and acceptable levels are detailed in the following sec�ons. The 
demonstra�on of ALARP is discussed in the overarching Offshore CEMP (BAS-210 0024). Within the 
ENVID some unplanned events had mul�ple residual risk ra�ngs; in these cases the residual risk of 
greatest severity was chosen for this summary. 

Table 7-6: Summary of the residual risk level associated with unplanned risks  

TSDMMP sec�on Unplanned event risk Residual risk level 

8.3.2.1 Dropped objects (including accidental 
release of non-hazardous waste) 

Low 

8.3.2.2 Introduc�on of invasive marine species Low 

8.3.2.3 Unplanned marine fauna interac�on Low 

8.3.2.4 Release of hazardous liquids Low 

8.3.2.5 Release of hydrocarbons (offshore vessel 
bunkering or vessel tank rupture) 

Low 

8.3.2.6 Release of dry natural gas from Bayu-Undan 
to Darwin pipeline 

Very Low 
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7.4 Demonstration of ALARP  
Demonstra�on of ALARP for each planned and unplanned event is outlined within the Environmental 
Management Strategies (EMS') in Sec�on 7 of the Santos DPD Project Offshore CEMP (BAS 210-0024; 
Santos, 2022). 

7.5 Impact/risk assessment summary 
The outcomes of the impact / risk assessment are presented in Table 7-7, and where relevant includes 
reference to the relevant management strategy within this TSDMMP proposed to manage individual 
environmental aspects. 
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Table 7-7: Summary of risk assessment outcomes  

Aspect Ac�vity Descrip�on of Hazard Spa�al and temporal scale Poten�al Impacts Sensi�ve receptors  Residual risk Management 
strategy 

Planned events  

Interac�on 
with other 
marine users – 
construc�on 
ac�vi�es and 
Project 
infrastructure 

Trenching and spoil 
disposal with 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) disposal 

The movement of vessels in the 
opera�onal area has the poten�al to 
result in interac�ons with other 
marine users or exclude other 
marine users (i.e., through 
implementa�on of exclusion zones) 
from some areas of Darwin Harbour 
and the spoil disposal grounds 
during trenching and spoil disposal 
opera�ons. 

The marine spread for trenching 
includes: 

+ TSHD and CSD (nominal dura�on 
will be approximately 6 weeks) 

+ SHB/BHD  

+ Support vessels 

– Approx. 11 vessels in total for 
trenching ac�vi�es. 

Spa�al  

Localised around the project vessels (and 
vessel exclusion zones as applicable) 
pipeline route and shore crossing ac�vi�es 
including temporary causeway structures. 
Vessel exclusion zones are typically 500 m 
and will apply to Project vessels, including 
pipelay vessel, construc�on vessels and 
dredging vessels.  

Temporal  

Temporary and intermitent interac�on 
with presence of project vessels within the 
Project Area over the trenching and spoil 
disposal campaign (indica�vely 2 – 3 
months). 

+ Interac�ons with other marine 
users including displacement from 
commercial, recrea�on and 
tourism areas 

+ Turbidity generated from trenching 
ac�vi�es may dissuade other users 
from the area while it is present 

+ Community and 
economy 
(commercial fishers, 
tradi�onal fishing, 
tourism and 
recrea�onal ac�vi�es, 
shipping traffic and 
oil and gas ac�vi�es) 

II-Minor Sec�on 
8.3.1.1 

Seabed and 
benthic 
habitat 
disturbance 

Trenching and spoil 
disposal with: 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

Trenching at 
inter�dal/shore 
crossing with 
excavators up to the 
shore pull termina�on 
point 

Spoil Disposal at: 
+ Spoil ground 

+ In situ inter�dal 
disposal to manage 

Trenching and spoil disposal: 

+ Direct impact to seabed in 
trenching loca�ons (Figure 2-8) 

+ Spoil from trenching areas will 
be transported to and disposed 
of in the DPD spoil disposal 
ground in offshore NT waters, 
which will result in disturbance 
from smothering due to 
sedimenta�on.  

+ Spoil from trenching ac�vi�es at 
the shore crossing in the 
inter�dal area will be placed in 
situ in the lower inter�dal area 
to provide a mi�ga�on to 
poten�al acid sulfate soil risk 
(i.e., to keep wet under most 
�dal condi�ons). Dependent 
upon access by BHD this build-
up of spoil will be subsequently 
removed (if not already 

Spa�al 

There will be direct disturbance within the 
ZoHI around trenching areas (131 Ha) and 
spoil disposal ground (649.8 Ha) with areas 
of substrate removal and smothering 
occurring.  

There will addi�onally be indirect 
disturbance to benthic habitats from 
sedimenta�on within the ZoMI and ZoI. 
The spa�al extent of the predicted ZoI and 
ZoMI from segmenta�on is within the 
trenching footprint or immediately 
adjacent to the trenching footprint. 
Sensi�ve benthic habitats such as 
seagrasses and hard corals are not 
predicted to occur within these areas. 
Refer to Sec�on 6.5.3. 

Temporal 

Within the trenching ZoHI, impacts will be 
permanent and non-recoverable. 
Sedimenta�on and turbidity effects outside 

+ Change to seabed topography and 
poten�al changes to water currents 
and associated changes to 
erosion/deposi�on of sediments 

+ Increase in sedimenta�on and 
reduc�on in water quality and 
visual amenity 

+ Trenching nearshore in inter�dal 
muds may expose acid sulfate soils 
resul�ng in oxida�on and leaching 
of acidic by-products 

+ Direct and indirect impact to 
benthic habitats, including 
removal, smothering of and light 
reduc�on to benthic habitats 

+ Reduc�on in available food for 
marine species u�lising affected 
benthic habitats 

+ Poten�al to impact fish health and 
other fauna 

+ Marine 
environmental 
quality (water quality, 
physical parameters 
that support fishing, 
aquaculture, 
recrea�on and 
aesthe�cs, sediment 
quality) 

+ Marine ecosystem 
(Poten�al loss of the 
following habitats: 
macroalgae, sandy 
sediment with filter 
feeders and sponges, 
infauna, epifauna and 
biota quality, benthic 
habitats and primary 
producer habitat, 
including mangroves) 

II-Minor Sec�on 8.2 
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Aspect Ac�vity Descrip�on of Hazard Spa�al and temporal scale Poten�al Impacts Sensi�ve receptors  Residual risk Management 
strategy 

risk of acid sulfate 
soils 

dispersed) for offshore spoil 
disposal to the DPD spoil 
disposal ground in offshore NT 
waters using a BHD and SHB. 
Note – impacts associated with 
the construc�on and presence 
of poten�al rock causeway/s to 
support trenching in the 
inter�dal area are assessed in 
the DPD Project Offshore CEMP.  

+ Altera�on of seabed/inter�dal 
zone bathymetry from trenching 
ac�vity and spoil disposal 
poten�ally resul�ng in local 
altera�on of hydrology (i.e., 
seabed currents). 

the ZoHI are expected to be temporary 
only. The combined dura�on of trenching 
ac�vi�es across areas is expected to be in 
the order of 2 – 3 months. 

+ Poten�al disturbance to mari�me 
heritage and sacred sites  

+ Coastal processes 
(Bathymetry and 
seabed features) 

+ Community and 
economy (Impacts to 
demersal fish 
habitats) 

+ Culture and heritage 
(Heritage areas, 
Shipwrecks, Mari�me 
archaeology and 
sacred sites) 

Noise 
emissions  

Trenching and spoil 
disposal noise emissions 
from: 

+ Cuter suc�on 
dredge (CSD) 

+ Trailer suc�on 
hopper dredge 
(TSHD) 

+ Backhoe Dredge 
(BHD) for 
excava�ng with 
poten�al used of 
hydraulic tools 
(Xcentric Ripper, 
hydraulic hammer) 
for fracturing rock 

+ Excavators  

Support opera�ons 
noise emissions 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

+ Vessel and subsea 
posi�oning 
equipment e.g. 

Vessel noise is considered non-
impulsive (con�nuous) and 
broadband and includes vessel 
thrusters, engines and propellers, as 
well as noise emited onboard which 
is converted to underwater noise 
through the hull. The main source of 
vessel noise will be from propellers 
or dynamic posi�oning (DP) 
thrusters (deeper water pipelay 
only). Project vessels (excluding 
trenching vessels) may emit noise up 
to ~180 dB re 1 μPa at 1 m.  

Trenching will be completed using 
different trenching vessels, including 
a BHD, a TSHD and a CSD. Noise 
includes opera�on of vessel engines 
for propulsion (as applicable), 
onboard equipment, pumps and 
interac�on of trenching equipment 
with the seabed. The following source 
levels are considered representa�ve 
of trenching vessel non-impulsive 
noise: 

+ TSHD: 184 dB re 1μPa @1m  

+ CSD: 182 dB re 1μPa @1m  

+ BHD: 175 dB re 1μPa @1m  

Spa�al  

For TSHD, CSD and BHD trenching and 
Xcentric Ripper tool use, permanent 
threshold shi� (PTS) SEL24 hour ranges for 
dolphins, dugongs and turtles modelled at 
<50 m. Equivalent threshold range for 
hydraulic hammer modelled at 100 – 
160 m. 

For TSHD, CSD and BHD trenching and 
Xcentric Ripper tool use, temporary 
threshold shi� (TTS) SEL24 hour ranges for 
dolphins, dugongs and turtles modelled at 
40 – 350 m. Equivalent threshold range for 
hydraulic hammer modelled at 950 – 
2,500 m. 
The PTS and TTS ranges were shown to 
decrease with reduced hammering �me 
(per 24 hours) for the hydraulic hammer. 

For behavioural response thresholds, 
ranges for marine mammals (dolphins and 
dugongs) varied from 100s of metres to 10s 
of kilometres for scenarios modelled at 
MSL. 
Spa�al scales for other ac�vi�es are as 
follows: 

+ Localised: A support vessel using main 
engines and bow thrusters to maintain 

Project ac�vi�es including trenching 
and addi�onal vessel opera�ons will 
add to the exis�ng underwater noise 
profile inside and outside Darwin 
Harbour during construc�on.  

The use of sound in the underwater 
environment is important for marine 
animals, par�cularly cetaceans, to 
navigate, communicate and forage 
effec�vely, along with rep�les, 
sharks/rays and other fish, for a range 
of func�ons such as social interac�on, 
foraging and orienta�on. Underwater 
noise could result in: 

+ Acous�c masking: 
– Disrup�on to underwater 

acous�c cues 

– Masking of vocalisa�ons and 
signals from predators and prey 

+ Behavioural response: 

– Modifica�on of fauna behaviour 
(avoidance, atrac�on and 
disrup�on of normal behaviour)  

– Disturbance, leading to 
behavioural changes or 
displacement from areas 

+ Marine ecosystem 
(marine mammals 
par�cularly 
cetaceans, marine 
rep�les, sharks, rays, 
pelagic and demersal 
fish) 

+ Marine 
environmental 
quality (impact to 
parameters that 
support fishing, 
aquaculture, 
recrea�on, aesthe�cs 
and cultural/ spiritual 
values) 

+ Community and 
economy 
(commercial and 
recrea�onal fisheries) 
and tourism) 

II-Minor Sec�on 
8.3.1.2 
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MBES, SSS, LBL) / 
USBL) 

+ Helicopter 
opera�ons 

BHD rock breaking tools will be 
either non-impulsive from Xcentric 
Ripper tool or impulsive from 
hydraulic hammer (con�ngency 
only). Representa�ve source levels 
are: 
+ Xcentric Ripper: 184.8 dB re 1 

μPa2 s m2 

+ Hydraulic hammer: 192 dB 1 
μPa2s m2 

posi�on will become inaudible above 
background noise within thousands of 
metres. 

+ Localised: A conserva�ve es�mate is 
that survey equipment (MBES/SSS) will 
be inaudible within thousands of 
metres, depending on the ac�vity 
characteris�cs. 

+ Localised: Helicopter noise will be 
highly localised and most of the noise 
will not transfer into the water. 

Temporal  

Trenching vessel noise expected over 
indica�ve period of 2 – 3 months. 

– Indirectly by inducing 
behavioural and physiological 
changes in predator or prey 
species. 

+ Physiological impacts: 

– Increased stress levels 
– Physical injury to fauna from 

exposure to excessive noise 
(barotrauma, hearing loss 
including TTS and PTS 

– Onshore construc�on ac�vi�es 
are not expected to have an 
impact as they will not occur in 
water. 

Light 
emissions  

Trenching and spoil 
disposal light emissions 
from: 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) 

Support opera�ons 
light emissions 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

Poten�al impacts from light 
emissions may occur from: 

+ Opera�onal, safety and 
naviga�onal ligh�ng  

+ Spot ligh�ng that may also be 
used as needed, such as 
equipment deployment and 
retrieval. 

Ligh�ng will typically consist of 
bright white (e.g., metal halide, 
halogen, fluorescent) lights typical of 
exis�ng commercial vessels using 
Darwin Harbour. 

Spa�al 
Localised: Limited light ‘spill’ or ‘glow’ on 
surface waters surrounding a vessel. Light 
spill modelling conducted for an offshore 
pipelay vessel and an offshore construc�on 
vessel, considered '‘worst-case'’ in terms of 
vessel ligh�ng for the DPD Project, 
indicates that vessel light spill intensity is 
around 10 �mes that of a full moon at 150 
– 200 m from these vessels (either 
individually or side by side) and drops to 
the intensity of a full moon at 500 – 
1000 m (Pendoley, 2022). At a distance of 
2.5 – 4.5 km, light spill was modelled to 
have dropped to 0.1 (10%) of a full moon. 
At this level, ligh�ng is considered unlikely 
to have any impacts on marine turtle 
hatchlings (which are considered 
par�cularly sensi�ve to ligh�ng impacts) 
(Pendoley Environmental, 2022).   

Temporal 
Naviga�onal and task ligh�ng is required 
24 hours a day for the dura�on of the 
trenching ac�vi�es (indica�vely 2 – 
3 months). 

Change in fauna behaviour due to light 
emissions from vessels could poten�ally 
include: 

+ Disorienta�ng turtle hatchlings 
emerging from nests 

+ Increased preda�on of turtle 
hatchlings at sea within vessel light 
spill zones 

+ Atrac�on of seabirds and 
shorebirds to light 

+ Atrac�on and increased preda�on 
of fish within vessel light spill zone 

+ Marine ecosystem 
(marine turtles, 
seabirds and 
shorebirds, fish) 

+ Marine 
environmental 
quality (Impact to 
parameters that 
support fishing, 
aquaculture, 
recrea�on, aesthe�cs 
and cultural/spiritual 
values) 

+ Community and 
economy (Fisheries 
and Tourism) 

II-Minor Sec�on 
8.3.1.3 

Rou�ne vessel 
discharges 

All vessel ac�vi�es  Only those discharges allowable 
under mari�me regula�ons will be 
permited as would apply to other 

Spa�al  
Localised: The environment that may be 
affected by opera�onal discharges within 

The small volumes discharged may 
cause localised nutrient enrichment, 

+ Marine 
environmental 

I-Negligible Sec�on 
8.3.1.4 
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commercial vessel using Darwin 
Harbour and NT waters. 
Planned discharges from vessels to 
the marine environment may 
include: 

+ Deck drainage/run off including 
residual chemicals 

+ Sewage and grey water 

– disposed in accordance with 
Marine Order 96. 

+ Food wastes 

– disposed in accordance with 
AMSA and Marine Order 95, 
and MARPOL Annex V. 

+ Cooling water 

+ Bilge water 

– disposed in accordance with 
MARPOL Annex 1/Marine 
Order 91. 

+ Brine (if a reverse osmosis unit is 
used for water treatment). 

permissible discharge areas will likely be 
localised on a scale of metres to 10s of 
metres in the upper 5 m of the water 
column. 

Temporal 

Any permissible discharges will be 
intermitent over the period of trenching 
and spoil disposal (indica�vely 2 – 
3 months) and effects will be very short-
term. 

organic and par�culate loading, thermal 
impacts and increased salinity. 

quality (Water 
quality) 

+ Marine Ecosystem 
(Ecosystem health) 

+ Community and 
economy (Fisheries 
(commercial and 
recrea�onal) and 
tourism) 

Atmospheric 
emissions 

Atmospheric emissions 
from vessels 
combus�on engines 
impac�ng on air quality 

Poten�al impacts from atmospheric 
emissions may occur in the Project 
Area from the following sources: 

+ Opera�on of trenching and 
support vessel engines, 
helicopters, and excavators. 
These emissions will include 
greenhouse gas (GHG) 
emissions, such as carbon 
dioxide (CO2), methane (CH4) 
and nitrous oxide (N2O), and 
non-GHG emissions, such as 
sulphur oxides (SOX) and 
nitrogen oxides (NOX). 

+ Opera�on of incinerators on 
vessels. 

Although the vessels may use ozone-
deple�ng substances (ODS), this will 
be in a closed rechargeable 
refrigera�on system and there is no 

Spa�al 

Localised: The quan��es of gaseous 
emissions are rela�vely small and will, 
under normal circumstances, quickly 
dissipate into the surrounding atmosphere. 

Temporal 
Intermitent for the dura�on of the 
trenching ac�vi�es. 

+ Atmospheric emissions from 
ac�vity vessels can result in 
deteriora�on of local air quality. 

+ Emissions of GHG can cause an 
incremental increase in global GHG 
concentra�ons.  

+ Given the nature and scale of DPD 
Project construc�on ac�vi�es (low 
frequency and rela�vely short 
dura�on), both risks are considered 
to have a negligible impact on air 
quality. 

+ Marine 
environmental 
quality (Local air 
quality) 

+ Community and 
economy (Tourism) 

I-Negligible  Sec�on 
8.3.1.5 
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plan to release ODS to the 
atmosphere. 

Unplanned events  

Dropped 
objects 
(including 
accidental 
release of 
non-hazardous 
waste) 

Trenching and spoil 
disposal with 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) disposal 

Support opera�ons 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

Solid objects such as those listed 
below can be accidentally released 
to the marine environment: 

+ non-hazardous solid wastes, 
such as paper, plas�cs and 
packaging, personal protec�ve 
equipment (PPE), small tools, 
vessel anchors and unsecured 
deck equipment 

+ hazardous solid wastes, such as 
bateries, fluorescent tubes, 
medical wastes, and aerosol 
cans; and 

+ equipment and materials, such 
as hard hats, tools or 
infrastructure parts (e.g., pipe 
joints, matresses and frames). 

Spa�al 

The event would only occur within the 
Project Area, and all non-buoyant waste 
material or dropped objects are expected 
to remain within the Project Area. Buoyant 
objects could poten�ally move beyond the 
Project Area. 

Temporal 
Disturbance is expected to be temporary 
only with unplanned release of solids only 
occurring during construc�on ac�vi�es 

+ If an object is dropped overboard, 
poten�al impacts would be limited 
to minor and localised disturbance 
of the seabed and benthic habitats 
near the dropped object. 

+ Benthic habitat loss. 

+ Poten�al damage to subsea 
infrastructure or cultural heritage 
sites.  

+ Poten�al damage to cultural 
heritage objects and sites. 

+ Marine 
environmental 
quality (Water quality 
and Sediment 
quality). 

+ Marine ecosystem 
(Benthic habitats, 
infauna and epifauna 
and protected areas 
(Charles Point RPA)) 

+ Community and 
economy (Oil and gas 
opera�ons, other 
users, e.g. fisheries, 
tourism and 
recrea�onal fishers 
and other industries 
e.g. 
telecommunica�ons) 

Low Sec�on 
8.3.2.1 

Introduc�on 
of invasive 
marine species 

The mobilisa�on of 
trenching and spoil 
disposal vessels to the 
Project Area.  

Introduc�on of IMS may occur due 
to: 

+ Biofouling on vessels and 
external/internal niches (such as 
sea chests, seawater systems) 

+ Biofouling on equipment that is 
rou�nely submerged in water 
(such as survey equipment) 

+ Discharge of high-risk ballast 
water 

+ Cross-contamina�on between 
vessels. 

Once established, IMS have the 
poten�al to out-compete indigenous 
species and affect overall na�ve 
ecosystem func�on. 

Spa�al 

Localised (seabed and water column within 
the Project Area) to widespread if 
successfully translocated to new areas via 
ocean currents or project equipment 
transit. 
Temporal 

Temporary to long-term (in the event of 
successful transloca�on). 

Poten�al establishment of IMS in the 
marine environment as a result of the 
project requires IMS to: 

+ Be present on a vector (biofouling 
on ac�vity vessels and ballast 
water are considered credible 
vectors) 

+ Be released from the vector 

+ Establish in the receiving 
environment. 

If established, impact could include 
localised (seabed and water column 
near the Project Area) to widespread 
impacts, if successfully establishes to 
new areas. 

IMS could displace and outcompete 
local species 

+ Marine 
environmental 
quality (Ecosystem 
health) 

+ Marine ecosystem 
(Benthic habitats, 
benthic communi�es 
and Ecological 
func�on and 
processes) 

+ Coastal processes 
(Ecological processes) 

+ Community and 
economy (Other 
users e.g. commercial 
and recrea�onal 
users and ports and 
shipping) 

Low Sec�on 
8.3.2.2 
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Unplanned 
marine fauna 
interac�ons  

Trenching and spoil 
disposal with: 
+ Cuter Suc�on 

Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) disposal 

Support opera�ons 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

There is the poten�al for vessels or 
equipment (for example, associated 
with the TSHD, CSD and remotely 
operated vehicles (ROV) involved in 
trenching ac�vi�es to interact with 
marine fauna, including poten�al 
strike or collision, poten�ally 
resul�ng in severe injury or 
mortality. 

Spa�al 

Within the Project Area, in the immediate 
vicinity of the vessels or subsea equipment. 

Temporal 

The risk is present during trenching and 
spoil disposal ac�vi�es. Interac�ons with 
individual would be temporary. 

+ Collisions may result in behavioural 
impacts, physical injury to, or the 
death of the fauna involved. 

+ Marine fauna may be entrained 
into or entangled by trenching 
equipment. 

+ Marine ecosystem 
(Marine fauna – 
marine mammals, 
rep�les, fish and 
sharks) 

Low Sec�on 
8.3.2.3 

Release of 
hazardous 
liquids  

Trenching and spoil 
disposal with 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) disposal 

Support opera�ons 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

Hazardous liquids used on the DPD 
Project include fuels and oils for 
equipment and machinery and other 
task-specific chemicals required for 
trenching ac�vi�es. Accidental liquid 
releases (other than marine diesel oil 
or marine gas oil) include: 

+ hydraulic fluids, lubricant oils 
and stored waste oils  

+ stern tube oil (non-hydrocarbon-
based lube oil) from the vessel 
thruster/propeller stern tube 
(approximately less than 1 m³) 

+ chemicals, including corrosion 
inhibitor, cleaning and cooling 
agents, recovered solvents, 
stored or spent chemicals, 
le�over paint materials and 
used greases 

Causes of hazardous liquid releases 
include: 

+ vessel pipework failure or 
rupture, hydraulic hose failure 
and inadequate and bunding 

Spa�al 

Volumes are likely to be small and limited 
to the volume of individual containers 
(such as IBCs, 44 gallon drums) stored on 
the deck of supply vessels or limited to 
tank/hose volumes within 
equipment/machinery. The worst-case 
credible spill for this scenario is considered 
to be the loss of an intermediate bulk 
container (1 m³). 
Concentra�ons below toxic or harmful 
thresholds are expected to occur at short 
distances from the release point. Should a 
spill occur, poten�al impacts beyond the 
Project Area are not expected in the event 
of a worst-case spill. 

Temporal 

Poten�ally toxic or harmful threshold 
concentra�ons limited to a very short 
period immediately following an 
instantaneous release. 

+ Decreases to water quality 

+ Decreases in sediment quality, and 
impacts to fauna from contact or 
inges�on. 

+ Given the nature and scale of the 
source of risk, the poten�al 
impacts to water and sediment 
quality are expected to be localised 
and temporary given the types of 
hazardous liquids that may credibly 
be lost overboard. 

+ Impacts to fauna may result in 
injury or mortality through contact 
and/or inges�on, however while 
this would reasonably be expected 
to impact upon individual animals; 
no popula�on-scale impacts would 
credibly occur. 

+ Marine 
environmental 
quality (Water quality 
and sediment quality) 

+ Marine ecosystem 
(Marine fauna – 
marine mammals, 
rep�les, fish, sharks, 
seabirds and 
shorebirds) 

Low Sec�on 
8.3.2.4 
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+ spills or leaking machinery 
accidentally discharged 
overboard in deck drainage 
water 

+ overflow of the open and closed 
drainage systems 

+ loss of primary containment 
(drums, tanks, IBCs) due to 
handling, storage and dropped 
objects (such as swinging load 
during li�ing ac�vi�es) 

+ oily water from vessels includes 
bilge water and deck drainage 
water 

The rela�ve low volumes are 
expected to rapidly disperse into the 
marine environment 

Release of 
hydrocarbons 
(offshore 
vessel 
bunkering or 
vessel tank 
rupture) 

Trenching and spoil 
disposal with: 

+ Cuter Suc�on 
Dredger (CSD) 

+ Trailer Suc�on 
Hopper Dredger 
(TSHD) 

+ Backhoe Dredger 
(BHD) 

+ Split Hopper Barges 
(SHBs) disposal 

Support opera�ons 
including: 

+ General vessel 
opera�ons during 
all DPD Project 
ac�vi�es 

A minor spill (up to approximately 
10 m³) of marine gas oil (MGO) or 
marine diesel oil (MDO) could occur 
during vessel to vessel refuelling 
resul�ng in a loss of hydrocarbons to 
the marine environment at sea 
surface. This scenario has been 
modelled within Darwin Harbour to 
inform the risk assessment (BAS-210 
0030; RPS, 2022). Spills during 
refuelling can occur through several 
pathways, including fuel hose breaks, 
coupling failure or tank overfilling. 

It is considered credible that a 
release of diesel to the marine 
environment could occur from a 
vessel fuel tank rupture. For the 
purpose of risk assessment, 
discharges of 700 m³, 300 m³ and 
87.5 m3 have been modelled to 
represent a range of spill scenarios 
considered worst case for different 
vessel sizes used on the DPD Project, 
including trenching and spoil 
disposal vessels.  

Spa�al 

MDO spill trajectory modelling (BAS-210 
0030; RPS, 2022) at KP 91.5 (just outside 
Darwin Harbour) indicated that there was 
some probability of a 700 m³ marine diesel 
oil (MDO) spill, extending as follows (using 
the moderate exposure thresholds): 

+ Shoreline loading was predicted to 
occur at Cox-Finniss, Outer Harbour 
West and West Arm in the dry season 
and Cox-Finniss, East Arm, Outer 
Harbour East and Outer Harbour West 
in the wet season 

+ Surface oil was predicted to occur 
within approximately 19.9 km (Dry 
season) and 19.3 km (Wet season) of 
the release loca�on 

+ Total submerged oil was predicted to 
occur within approximately 36.9 km 
(Dry season) and 51.3 km (Wet season) 
of the release loca�on 

+ Dissolved hydrocarbons were 
predicted to occur with approximately 
10 km (Dry season) and 13.7 km (Wet 
season) of the release loca�on 

+ A spill of MDO could result in a 
reduc�on in: 
– water quality 

– sediment quality 

– ecosystem health and impact to 
parameters suppor�ng 
commercial and recrea�onal 
uses 

+ Behavioural/ physiological impact 
to marine fauna (par�cularly those 
associated with the surface such as 
cetaceans and marine turtles) and 
plankton within the upper water 
column only. 

+ Impact to other users due to spill 
response ac�vi�es 

+ Impacts to benthic habitats, 
including inter�dal habitats and 
primary producers 

+ Impact to culture and heritage 
areas 

+ Marine 
environmental 
quality (Water 
quality, physical 
parameters that 
support socio-
economic ac�vi�es) 

+ Marine ecosystem 
(Marine fauna, 
benthic habitats, 
inter�dal habitats, 
protected areas 
(Charles Point RPA)) 

+ Coastal processes 
(primary produc�vity 
e.g. mangroves) 

+ Community and 
economy 
(Community and 
economy e.g. 
commercial and 
recrea�onal users) 

+ Culture and heritage 
(Impacts to sacred 
sites or important 

Low Sec�on 
8.3.2.5 
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MDO spill trajectory modelling for vessel 
fuel tank rupture (RPS, 2022) at KP 114 (in 
the middle of Darwin Harbour) indicated 
that there was some probability of a 
300 m³ marine diesel oil (MDO) spill 
respec�vely, extending as follows (using 
the moderate exposure thresholds): 

+ Shoreline loading was predicted to 
occur at East Arm, Middle Arm, West 
Arm and Wickham Point in both wet 
and dry seasons. During the wet 
season shoreline loading is also 
expected at outer harbour east and 
outer harbour west 

+ Surface oil was predicted to occur 
within approximately 19.6 km (Dry 
season) and 18.9 km (Wet season) of 
the release loca�on 

+ Total submerged oil was predicted to 
occur within approximately 30.3 km 
(Dry season) and 32.4 km (Wet season) 
of the release loca�on 

+ Dissolved hydrocarbons were 
predicted to occur with approximately 
0.6 km (Dry season) and 7.3 km (Wet 
season) of the release loca�on 

The extent of shoreline loading, and 
distance travelled of MDO from smaller 
spills of 87.5 m3 and 10 m3 modelled at KP 
114 will be lower than that described for the 
300 m3 scenario  

Temporal 

The dura�on of a hydrocarbon spill would 
depend upon the specifics and severity of 
the incident. For the purpose of 
hydrocarbon spill modelling, the vessel 
tank rupture scenarios were modelled as 6-
hour releases and the refuelling incident 
modelled as an instantaneous release. 
Once released, MDO disperses rapidly 
within the marine environment (on a scale 
of hours to several days) through 
entrainment, dissolu�on and evapora�on 

cultural heritage 
significance) 
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leaving a smaller residual component 
(approximately 5%) to break down over a 
longer period through biodegrada�on 
(BAS-210 0030; RPS, 2022). 

Release of dry 
natural gas 
from Bayu-
Undan to 
Darwin 
pipeline 

Trenching ac�vi�es 
resul�ng in impact to 
the Bayu-Undan to 
Darwin pipeline.  

Damage to the Bayu-Undan to 
Darwin pipeline (located 
approximately 50 – 100 m from the 
proposed DPD pipeline route) due to 
objects/equipment dropped or 
dragged onto the pipeline from 
vessels associated with trenching 
ac�vi�es. 

Spa�al 
The scale of a pipeline leak is dependent on 
the nature of the damage. Small ‘pinhole’ 
leaks will result in a stream of bubbles 
which may dissolve before reaching the 
surface. A major rupture (e.g. catastrophic 
failure) would result in the discharge of a 
large of dry gas forming a large plume in 
the water column and dispersing into the 
atmosphere. A catastrophic failure is 
considered to be the worst-case credible 
release from the Pipeline. 

Temporal 
The dura�on of the release would be 
dependent upon the scale of damage with 
smaller leaks releasing more slowly than 
larger leaks. Once released the gas would 
disperse rapidly to the atmosphere. 

The gas cloud may result in impacts to 
air-breathing fauna, such as marine 
mammals, marine rep�les and birds. 
Animals breathing in the immediate 
vicinity of the release may be 
asphyxiated, poten�ally resul�ng in 
mortality. Given the dispersion of gas 
into the atmosphere, this poten�al 
effect would be highly localised to the 
release loca�on. Toxic impacts from 
entrained/dissolved gas (predominantly 
methane) within the water column is 
considered unlikely given it is a dry gas.  
The gas cloud poses a risk to the health 
and safety of other marine users. A gas 
cloud could poten�ally form an 
explosive mix which, if ignited, result in 
injury/death and damage to property. 
However, all other marine users will be 
excluded from the exclusion zone and 
therefore will not expected to be within 
500 m of an event, if it occurs 

+ Marine 
environmental 
quality (Water 
quality, ecosystem 
health and physical 
parameters that 
support socio-
economic ac�vi�es) 

+ Marine ecosystem 
(Marine fauna and 
protected areas 
(Charles Point RPA) 

+ Community and 
economy (Other 
users e.g. commercial 
and recrea�onal 
ac�vi�es) 

Low Sec�on 
8.3.2.6 
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7.6 Assessment of potential for cumulative impacts 
7.6.1 Marine environmental quality 
This TSDMMP’s ac�vi�es have the poten�al to elevate turbidity levels within Darwin Harbor due to 
sediment suspension. Sediment dispersion modelling completed for the DPD Project (BAS-210 0036; 
RPS, 2020) predicted that there will be no exceedance of suspended sediment concentra�on (SSC) zone 
of impact or influence thresholds where influence or impact to sensi�ve benthic habitats (hard corals 
and seagrass) could occur, and with modelling showing that sedimenta�on threshold exceedance 
would be restricted to within or immediately adjacent to the trenching footprint (refer to 
Sec�on 6.5.3).  

While these impacts are not predicted to be significant, if mul�ple dredging programs were to occur 
concurrently, or if nearby dredging programs were to occur in close succession to one another, there is 
an increased risk that the cumula�ve impacts may be greater than from any one ac�vity. There are 
numerous variables which influence the poten�al magnitude of these impacts including proximity, 
dura�on and dredging methodology, as well as the volumes and type of dredged material. The type, 
sensi�vity and resilience of the different receptors present are also factors that influence the poten�al 
for cumula�ve impacts. External factors such as weather and seasons can also influence the poten�al 
for cumula�ve impacts, as well as the availability of the appropriate dredging vessels and equipment 
which can limit a proponent’s ability to schedule ac�vi�es at a prac�cal level to reduce or avoid 
concurrent ac�vi�es. 

The poten�al for cumula�ve impacts from marine dredging from proposed dredge programs in Darwin 
Harbour determined to have high or medium risk of cumula�ve impacts with the DPD Project (refer to 
the SER for further details; BAS-210 0020) is shown in Figure 7-1 and summarised in Table 7-8. 

This TSDMMP outlines the management strategies for trenching and disposal activities (refer to 
Section 8). The implementation of these strategies will assist in reducing the risk of adverse impacts 
that may result from the DPD Project and its interaction with other projects that may occur at the same 
timeframes or location. 

Santos will liaise with relevant proponents and authorities on timeframes and locations and will work 
with these stakeholders to minimise the potential for adverse cumulative impacts where possible 
through their stakeholder engagement process (refer to Section 11) 
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Figure 7-1: Projects and activities considered for cumulative impacts 



 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 123 of 213 

 

Table 7-8: Poten�al for cumula�ve impacts from marine dredging from proposed dredge programs in Darwin Harbour 

Proposed Project Descrip�on 

Mandorah Marine 
Facili�es  

The proposed Mandorah marine facili�es (Mandorah project) covers an area of approximately 6 ha and involves dredging of an 
access channel, turning basin and berthing areas. The dredging footprint is approximately 1.5 km from the DPD Project pipeline 
route at its closest point (Figure 7-1). The dra� dredging and spoil disposal management plan for the project states that 15,000 m3 
of unconsolidated marine sediments in Stage 1 and 70,000 m3 of rock materials will be dredged for the project. Onshore disposal 
will occur for the rock and offshore for the unconsolidated sediments (Cardno, 2022c).  

Dredging of the unconsolidated marine sediments will be undertaken with a CSD and spoil will be disposed of by piping it offshore 
to a disposal site located approximately 600 m from the DPD Project pipeline route at its closest point and approximately the same 
distance from the nearest DPD Project trenching area (Trenching zones C1A and Pre-sweep Area 3, labelled as Trench Extent 6 and 
10 respec�vely in Figure 2-8). The next closest trenching zone for the DPD Project is approximately 3 km south-east of the 
Mandorah project dredging footprint. 

To determine the poten�al for influence and impact to marine environmental quality, sediment transport modelling (Cardno, 2022b) 
was undertaken using a similar approach to that used by Santos for the DPD Project. The modelling was used to iden�fy poten�al 
impact zones including a Zone of High Impact (ZoHI), a Zone of Moderate Impact (ZoMI) and a Zone of Influence (ZoI) using 
thresholds for SSC and sedimenta�on for both dry and wet seasons, that were informed by INPEX Ichthys baseline water quality 
data (Cardno, 2022b; Cardno, 2022c). 

To evaluate the poten�al for cumula�ve impacts if both ac�vi�es were to occur concurrently, the spa�al extents of the worst case 
ZoIs (e.g. both wet and dry) from the spoil disposal site of the Mandorah project and the worst case ZoI for the closest DPD Project 
trenching ac�vi�es (CSD and TSHD trenching zones C1A and Pre-sweep Zone 3, labelled Trench Extent 6 and 10 respec�vely on 
Figure 2-8) were compared. This revealed that these ZoIs do not overlap and are separated by more than 400 m. Given this 
separa�on, the fact that the ZoI does not indicate impact, and the lack of sensi�ve receptor habitat (i.e. hard corals or seagrasses) 
between these areas, it is unlikely that there will be poten�al for cumula�ve impact on water quality to the extent where this would 
influence benthic habitat.  

In a temporal context, dredging for the Mandorah project is currently scheduled for late 2024, and is unlikely to occur concurrently 
with the DPD trenching program. The likelihood of concurrent and proximal trenching shall be established and temporal separa�on 
of the two capital dredging programs will be explored in collabora�on with the Mandorah project to further minimise the poten�al 
for any cumula�ve impacts occurring. 
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While there is predicted to be no overlap in ZoIs between Mandorah and DPD Project dredging/trenching ac�vi�es, there could be 
interac�on of turbidity plumes at very low concentra�ons, i.e. below the ZoI thresholds. It is considered that the greatest risk for 
interac�on of turbidity between the Mandorah project and DPD Project ac�vi�es is if the offshore disposal of sediments for the 
Mandorah project occurs concurrently with DPD Project trenching at the closest trenching and pre-sweep zones. Through 
consulta�on with DIPL, Santos understands the discharge is expected to be 3 – 6 weeks dura�on. Therefore, there is a reduced 
likelihood of this discharge and DPD trenching to be occurring at the same �me and same place. Through con�nued consulta�on, 
opportuni�es to avoid spoil disposal/trenching opera�ons at the same �me in the same area will be explored. 

INPEX – Ichthys 
Maintenance Dredging 

INPEX is proposing to undertake maintenance dredging in East Arm, adjacent to the onshore Ichthys LNG facility and East Arm 
Wharf. The footprints of the proposed maintenance dredging and DPD trenching zones are >5 km apart at their closest point near 
Wickham Point, and the spoil disposal ground for each program are adjacent, with INPEX disposal grounds abu�ng the DPD 
disposal grounds to the southeast. This maintenance dredging is not planned to occur in 2024 and therefore there is no expected 
overlap with DPD Project trenching. 

The INPEX Maintenance Dredging and Spoil Disposal Management Plan (2023 – 2027) (INPEX, 2022) contemplates a scenario where 
the INPEX maintenance dredging and the DPD Project trenching opera�ons could occur concurrently. The INPEX dredging area is 
over 4.5 km from the DPD Project pipeline route at its closest point. Based on sediment transport modelling for both projects, there 
is no overlap of the ZoIs from these ac�vi�es. When considering the INPEX spoil disposal ac�vi�es at its offshore disposal site 
located over 15 km north-east of the closest DPD Project trenching zone (trenching zone C1A), there is no overlap of the ZoIs, 
however there is poten�al for excess suspended sediment (below ZoI threshold concentra�ons) to overlap. However, the 
concentra�on of the overlapping plume associated with trenching and spoil disposal is negligible (e.g. ≤1 mg/L) and over areas of 
so� botom benthos/sediment so the poten�al for cumula�ve impact is not likely. 

The only excep�ons are small, localised areas off Wagait Beach, the DLNG facility, north of Wickham Point and north of Bladin Point, 
where Santos DPD modelling predicts depth averaged 95th percen�le excess suspended sediment concentra�on plumes up to 
10 mg/L. The areas overlap of modelled outputs are: the 3 – 5 mg/L INPEX contour and 1 – 2.5 mg/L DPD contour off Wagait Beach; 
the 5 – 10 mg/L INPEX contour and 2.5 – 5 mg/L DPD contour adjacent to the DLNG facility, the 5 – 10 mg/L INPEX contour and 1 – 
2.5 mg/L DPD contour north of Wickham Point, and the 25 – 30 mg/L INPEX contour and 1 – 2.5 mg/L DPD contour north of Bladin 
Point. Based on this overlap, there is poten�al for cumula�ve 95th percen�le excess suspended sediment plumes for the Project’s 
maintenance dredging and DPD trenching to reach 7.5 mg/L off Wagait Beach, 15 mg/L adjacent to the DLNG facility, 12.5 mg/L 
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north of Wickham Point, and 32.5 mg/L north of Bladin Point, in very localised areas for short periods of �me. This is on the basis 
that the most intensive dredging for both campaigns is undertaken simultaneously, which is unlikely.  

HMAS Coonawarra - 
Dredging and Dredged 
Material Management 

Department of Defence proposes to carry out two capital dredging campaigns of approximately 100,000 m3 – 120,000 m3 as part of 
upgrades to the Royal Australian Navy wharf facili�es and basin naviga�on area at HMAS Coonawarra, which is approximately 1.8 
km from the closest part of the DPD Project pipeline route (Figure 7-1). The first of those campaigns is referred to as NCIS-5 and is 
expected to occur in 2023, prior to commencement of DPD Project construc�on. 

The proposed ac�on includes ongoing maintenance dredging at HMAS Coonawarra in the order of 10,000 m3 to 15,000 m3 every 5 – 
7 years (NT EPA, 2022). Dredged spoil from opera�on of a CSD will be pumped via a pipeline to a loca�on approximately 300 m 
southwest of HMAS Coonawarra breakwater for disposal into the channel. This loca�on is approximately 1.5 km away from the 
nearest part of the DPD Project pipeline route and approximately the same distance away from the nearest pre-sweep area (labelled 
Trench Extent 5 in Figure 2-8). A small amount of hard pegma�te rock may need to be removed by BHD if the CSD cannot remove, if 
this is the case, associated BHD spoil will be disposed onshore.   

The NCIS-5 – HMAS Coonawarra Dra� Dredging and Disposal Management Plan (KBR, 2022) presents modelled ZoIs and ZoMIs 
informed by sediment dispersion modelling. Comparing the worst-case extent for a ZoI from the NCIS-5 dredging with a worst-case 
ZoI for the DPD Project (i.e. associated with pre-sweep in Trench Extent 5) reveals that these zones do not overlap and are 
approximately 900 m separated at the closest point which is west of the disposal site. Given this separa�on and the lack of sensi�ve 
receptor habitat (i.e., hard corals or seagrasses) between these areas, it is unlikely that there will be a cumula�ve water quality 
(turbidity/sedimenta�on) influence on either water quality or benthic habitat from these projects, no�ng also they are not expected 
to be occurring at the same �me. 

It is expected that Coonawarra dredging will be separated in �me with DPD Project dredging, with NCIS-5 dredging expected to 
occur during 2023 and over a period of 2 months while DPD Project trenching will not occur un�l 2024. Given this, and also the 
spa�al separa�on of the ZoIs between these projects there is considered to be a low likelihood of impacts to benthic habitats from 
cumula�ve effects on water quality from these dredging/trenching campaigns. 

Santos will consult with the Department of Defence on the �ming of dredging programs and management of any poten�al 
cumula�ve impacts. 

Darwin Ship Li� and 
Marine Industries Project 

The NT Government is proposing to deliver the Darwin Ship Li� and Marine Industries Project, which includes the construc�on of 
northern Australia’s largest common user ship li� and adjacent maintenance facility in East Arm (AECOM, 2021). Construc�on 
requires the dredging of approximately 500,000 m3 to create an access channel, manoeuvring/turning basin and berth pockets. All 
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dredged material will be placed onshore, and where possible u�lised for land reclama�on. At its closest point, Ship Li� facili�es are 
>5 km (closest straight line distance) from the DPD Project shore crossing, although Middle Arm lies between these two points. The 
original construc�on schedule indicates dredging opera�ons will occur between Q4 2022 and Q2 2024 inclusive (AECOM 2021). 
Consulta�on with DIPL indicates that there may be temporal overlap of Shipli� dredging with DPD Project trenching during 2024. 

The poten�al for cumula�ve impact with the DPD Project, which is at its closest point 5.5 km to the southwest, is unlikely. As per the 
Dra� Dredging and Spoil Disposal Monitoring and Management Plan (AECOM, 2022) the modelled distribu�on of dredging and 
tailing disposal turbidity and sedimenta�on are very localised to the Ship Li� construc�on footprint and the closest ZoI from 
dredging is >5 km away from the closest ZoI from DPD Project trenching. Therefore, there is no overlap in areas where water quality 
could poten�ally influence benthic habitat. 

Australia-Asia Powerlink 
Project 

The Australia-Asia PowerLink (AAPowerLink) by Sun Cable proposes to install three subsea cable systems extending from a cable 
transi�on facility near Gunn Point, to Singapore (Sun Cable, 2022). There are currently two proposed cable routes, both run west 
from Gunn Point and either pass to the approximately 3 km south or 1 km north of the dredge spoil disposal grounds of the DPD 
Project and INPEX. The AAPowerLink alignments cross the DPD alignment approximately 16 km and 30 km offshore respec�vely. 

Installa�on requires open trenches (one for each cable) to be excavated through the inter�dal zone using conventual excavators 
(shore or barge based), which will be back filled with excavated material once cable pull is complete. Sub�dal cable once laid, will be 
buried using high-pressure water injec�on or jet trenching, with the later suited to inter�dal and shallow water sec�ons. The je�ng 
system works by fluidising the seabed sediment causing the cable to sink under its own weight through the fluidised sediment, with 
sediment returning to their pre-jeted condi�on once je�ng ceases. Je�ng and subsequent fluidisa�on causes sediment to enter 
the water column where it can be transported to the far-field and poten�ally impact sensi�ve receptors similar to dredging and spoil 
disposal.  

Modelling of je�ng was completed assuming simultaneous burial of all three cables star�ng at the Gunn Point shore crossing 
moving along the cable route for 50 km over a seven-day period and repeated three �mes (i.e. three passes of jet trencher) to 
achieve modelled burial depth (Sun Cable, 2022). The modelling used predicted turbidity levels to iden�fy High, Medium and Low 
risk zones (for impact), but none of these zones overlap the DPD Project Zone of Influence for the spoil disposal site. While there is 
no overlap in the ZoIs predicted, if the ac�vi�es were to occur concurrently, there could be interac�on of turbidity plumes at very 
low concentra�ons, i.e. below the ZoI thresholds. However, even if this were to occur, the lack of sensi�ve habitats in the area 
means there is a very low likelihood of poten�al for cumula�ve impacts. 
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Given the recent decision for Sun Cable to enter into voluntary administra�on, the likelihood of concurrent dredging in areas in 
proximity to the DPD Project dredging and spoil disposal ground is low. Nonetheless Santos will remain in consulta�on with Sun 
Cable to determine likelihood of any poten�al conflic�ng or concurrent dredging programs with a view to minimising the poten�al 
for any cumula�ve impacts where possible. 
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7.6.2 Marine ecosystems 
Impacts to marine ecosystems have been presented in the SER (BAS-210 0020) and summarised in 
Sec�on 7.5 and the residual impacts from the DPD planned ac�vi�es were assessed to be Minor or 
Negligible. Consequently, it is unlikely that the Project ac�vi�es could contribute towards a significant 
impact. However, the poten�al for cumula�ve impact from direct and indirect seabed disturbance and 
from noise and unplanned vessel interac�ons has been assessed in the following sec�ons.  

7.6.2.1 Cumulative direct habitat disturbance 
Direct impacts to seabed habitats from planned events will be restricted to the DPD Project 
infrastructure footprints, including the spoil disposal ground which do not overlap with other current, 
or proposed project ac�vi�es. The benthic habitats under the DPD Project infrastructure footprints 
comprise predominately filter feeders which are widely represented elsewhere in Darwin Harbour and 
the wider region. No sensi�ve hard coral or seagrass habitats are at risk from direct impact. 
Consequently, direct impact is not expected to have a significant impact to the func�on of the 
ecosystem and while other current and proposed ac�vi�es will also have direct impacts to benthic 
habitats, overall spa�al overlap is minor and indicates cumula�ve impacts are unlikely to be significant. 

Based on the latest trenching zone footprints, the direct and indirect impact to benthic habitats from 
the Project make up ~ 0.13% of the bare ground, <0.16% of the macroalgae and <0.17% of the sponge 
or sponges/filterers/octocoral habitat in Darwin Harbour. The habitat loss predicted by the Mandorah 
Marine Facili�es (Cardno, 2022a) is <0.001% of coral, 0.04% of sponge and 0.02% of seagrass along the 
east side of Darwin Harbour (Note, as the percentage loss is given as a propor�on of the habitat along 
the east side of Darwin Harbour, the loss as a percentage of habitats across Darwin Harbour would be 
considerably smaller). In the Ichthys EIS supplement (INPEX Browse Ltd, 2011) predicted the loss of 
0.9% of coral and filter-feeder habitat, 0.8% loss of macroalgae, and <5% of sand, mud and gravel. 
While no data for the Bayu-Undan to Darwin pipeline were available, a conserva�ve approach would 
be to base habitat loss on the current Project given its parallel alignment and similar installa�on 
methods.   

When the benthic loss from each of these projects is combined (conserva�vely), less than 5% of the 
bare ground, <1% of hard coral, seagrass macroalgae and sponges or sponge/filterer/octocoral habitat 
found across Darwin Harbour has or will be lost from these developments. Other projects that are 
proposed, such as the INPEX maintenance dredging, the Ship Li� and Marine Industries Project and the 
HMAS Coonawarra dredging programme all predict no impact to seagrass, coral or macroalgae, 
sugges�ng any cumula�ve impact to benthic habitats would be the loss of bare sediment or to be very 
conserva�ve, loss of filter feeder habitat which is the most abundant habitat type found across Darwin 
Harbour. 

However, while there has been/would be loss of par�cular benthic habitats, these habitats have 
been/will be replaced by addi�onal hard substrate in the form of pipelines and other infrastructure. 
Recent studies inves�ga�ng habitats and fish associated with oil and gas infrastructure, including the 
exis�ng Bayu-Undan to Darwin pipeline (McLean et al., 2021) documented that the sessile biota 
growing on the pipeline, which included poten�al prey for marine turtles such as so� corals and 
sponges, had much higher densi�es compared to the habitats surrounding the pipeline where such 
biota were wither absent, or present at much lower densi�es. Furthermore, the fish assemblages 
observed on and around subsea pipelines, are of higher diversity than those found off the pipelines 
(McLean et al., 2020) and there is evidence in the literature that the presence of such subsea 
infrastructure can promote biodiversity and abundance through an increase in habitat complexity and 
crevices (McLean et al., 2022). 
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7.6.2.2 Cumulative indirect habitat disturbance  
Indirect impacts to marine ecosystems, e.g., from increased SSC and sedimenta�on from the DPD 
Project will be temporary and have been predicted to be low. As the spa�al extent of poten�al indirect 
impacts have also been predicted to be restricted to footprints where direct impacts will occur, and 
similarly ZoIs are within or very localised around footprints, it is unlikely that the DPD Project could 
contribute to significant cumula�ve indirect impacts. While other current and proposed ac�vi�es will 
also have indirect impacts to benthic habitats, as there is no overlap in ZoIs form other dredging project 
and the DPD Project (refer to Sec�on 7.6.1) and the habitats that may be impacted from other dredging 
projects are well represented across Darwin Harbour, there is a low likelihood that cumula�ve impacts 
could become significant. 

This argument extends into the assessment as to whether cumula�ve impact (direct and indirect) of 
benthic habitats could indirectly impact marine fauna. While some of the habitats that will be impacted 
by current and proposed ac�vi�es provide foraging material and habitat for a range of marine fauna 
including rep�les and fish, the propor�onately small loss of habitat as a percentage of that available in 
Darwin Harbour (quan�fied above) is unlikely to have an indirect impact on those fauna or the wider 
ecosystem func�on, especially where habitat is being replaced with infrastructure which can improve 
diversity and provide hard substrate that can be exploited by sessile biota which in turn can become a 
source of food for marine fauna.   
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8 Environmental management strategies 
This sec�on outlines the environmental management strategies (EMSs) that will be implemented for 
trenching and spoil disposal ac�vi�es to reduce and mi�gate impacts and risks to the environment. 

The EMSs to be implemented as part of this TSDMMP comprise of the following: 

+ Management of trenching related water quality and benthic habitat impacts (Sec�on 8.2) 

+ Management of other trenching-related impacts (Sec�on 8.3) 

These EMSs outline environmental performance objec�ves (EPOs), measurable targets and the 
management ac�ons (MA) in place to ensure that the EPOs and targets are met. Performance 
Indicators and monitoring ac�vi�es (where applicable) are used to quan�fy success in mee�ng targets 
and iden�fy the need for correc�ve ac�ons. This provides a mechanism for improving the effec�veness 
of the Project’s EMSs. The EMSs define the repor�ng requirements, terms, and responsibili�es. 

All EMSs are structured to align with the template presented in Table 8-1. 

Table 8-1: Environmental management strategy template derived from the NT EPA Dra� 
Guideline for the Prepara�on of an Environmental Plan (NT EPA, 2022) 

Item Content  

Environmental 
Performance Objec�ves 
(EPO) 

Environmental management goal(s) tailored to each aspect per NT 
EPA requirements.  

Target Aspect specific measurable performance necessary to successfully 
achieve objec�ve. Part 1 of NT EPA required performance criteria. 

Performance Indicator Quan�ta�ve or qualita�ve measures represen�ng the performance 
related to Target(s). Part 2 of NT EPA required performance criteria.  

Management ac�ons  Measures or ac�ons that will be used to achieve objec�ve/s. For 
example, trained and competent anchor handling operators will be 
used 

8.1 NT EPA environmental management hierarchy 
In the development of the management strategies outlined within this TSDMMP Santos applied the 
Environmental Decision-Making Hierarchy outlined within the EP Act which states: 

(1) In making decisions in rela�on to ac�ons that affect the environment, decision-makers, 
proponents and approval holders must apply the following hierarchy of approaches in order of priority: 

(a) ensure that ac�ons are designed to avoid adverse impacts on the environment; 

(b) iden�fy management op�ons to mi�gate adverse impacts on the environment to the greatest 
extent prac�cable; 

(c) if appropriate, provide for environmental offsets in accordance with this Act for residual 
adverse impacts on the environment that cannot be avoided or mi�gated. 
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(2) In making decisions in rela�on to ac�ons that affect the environment, decision-makers, 
proponents and approval holders must ensure that the poten�al for ac�ons to enhance or restore 
environmental quality is iden�fied and provided for to the extent prac�cable. 

8.2 Management of trenching-related water quality and benthic habitat 
impacts 

Management of sediment related impacts has been informed by the sediment related management 
framework developed in INPEX Ichthys Project: Dredging and Spoil Disposal Management Plan and 
INPEX Ichthys Project: Maintenance Dredging and Spoil Disposal Management Plan (INPEX, 2014; 
INPEX, 2018; INPEX, 2022). This EMS does not cover management measures associated with poten�al 
acid sulfate soils within the shore crossing area. This is outlined specifically within the ASSDMP (BAS-
210 0049). 

8.2.1 Environmental performance objectives, performance criteria and management 
actions 

The EPOs and performance criteria relevant to this impact are described in Table 8-2. 

Table 8-2: Seabed and benthic habitat disturbance EPOs and associated performance criteria 

EPO Performance criteria 

Target/s Performance Indicator/s 

Minimise direct 
impacts to sensi�ve 
marine habitat, 
cultural and socio-
economic 
sensi�vi�es 

Pipeline alignment and trench 
areas designed to minimise 
trenching requirements and 
direct footprint of seabed 
disturbance 

+ Quan�ta�ve risk assessment (BAS-
201 0925) 

+ Nearshore pipeline route selec�on 
report- Darwin Harbour (BAS-200 
0642) 

No trenching outside the 
boundaries of the trench zones, 
pre-sweep areas and sand wave 
rec�fica�on area  

+ Nearshore pipeline trench and 
trench backfill alignment details 
34 inch northern route (BAS-200 
0523 001) 

+ Trenching out-survey reports 

No anchoring on sensi�ve seabed 
areas  

Incident reports of anchoring inside 
anchoring exclusion zone 

No damage to known heritage 
sites of significance or exis�ng 
submerged infrastructure 

Incident reports of damage to heritage 
sites/ artefacts of significance, or 
exis�ng infrastructure 

All unexpected finds managed as 
per Unexpected Finds Protocol 
(BAS-201-0051)  

Records indica�ng unexpected finds are 
managed per the Offshore 
Development Unexpected Finds 
Protocol (BAS-210 0051) 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal 
Management and Monitoring Plan (TSDMMP) 

Page 132 of 213 

 

EPO Performance criteria 

Target/s Performance Indicator/s 

Avoid sediment 
dispersion and 
sedimenta�on 
related impacts on 
seagrass and hard 
coral habitats from 
trenching and spoil 
disposal ac�vi�es 

No DPD Project related impact to 
seagrass or hard coral from 
trenching or spoil disposal 
turbidity 

+ Water quality and benthic habitat 
monitoring data (refer to Sec�on 9) 

+ Atributability assessments 

Minimise impacts 
from spoil disposal 

No spoil disposal outside of DPD 
spoil disposal ground 

+ During and post spoil disposal 
Hydrographic surveys 

+ Spoil disposal logs 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Coastal processes – Protect the geophysical and hydrological processes that shape coastal 
morphology so that the environmental values of the coast are maintained. 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

+ Culture and heritage – Protect culture and heritage. 

The management ac�ons for trenching related impacts and risks are detailed in Table 8-3 and 
management ac�ons considered but which will not be adopted are presented in Table 8-4. These 
management ac�ons were iden�fied and evaluated with considera�on of the PIANC-100 ‘Dredging 
Management Prac�ces for the Environment – A Structured Selec�on Process’ (Netzband et al., 2009). 
Environmental Performance Standards for these management ac�ons have been developed in 
consulta�on with the Contractor and presented in the Offshore CEMP.  
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Table 8-3: Management ac�on for trenching related seabed and benthic habitat disturbance 

MA reference Management ac�ons 

Standard management ac�ons  

Avoidance  

DPD-MA12 Trenching, stabilisa�on and freespan correc�on/preven�on will only be undertaken at iden�fied areas (using standard posi�onal 
accuracy measures used in the industry) 

Mi�ga�on  

DPD-MA13 Overflow from the TSHD will be undertaken through the adap�ve management processes  

There will be ‘environmental valve’, ‘green valve’ where available (atached to O/F to reduce air entrained, to reduce billowing and 
facilitates sediment sinking) as standard which will be used as a first step 

DPD-MA14 Standard opera�ng procedure for spoil disposal will be used 

DPD-MA15 Spoil will not be disposed of in a single loca�on, to avoid developing a single large mound 

DPD-MA16 Spoil will only be placed in situ within a short sec�on of trenching within inter�dal zones to keep wet under most �dal condi�ons and 
will be removed subsequently where accessible by BHD and SHB for offshore disposal 

DPD-MA18 Anchor management plans will be developed to allow safe anchoring of vessels undertaking pipelay, trenching and other support 
ac�vi�es in the vicinity of sensi�ve habitats and nearshore heritage or sacred sites 

DPD-MA19 Trained and competent anchor handling operators will be used 

DPD-MA20 Anchors exclusion areas will be implemented to avoid sensi�ve habitats and heritage sites 

DPD-MA21 Objects iden�fied as cultural heritage objects that cannot be avoided will be managed as per NT Heritage Branch requirements 

Monitoring  

DPD-MA28 Adap�ve management process will be implemented as defined in Sec�on 8.2.2 which will include environmental monitoring of water 
quality with management measures applied if water quality exceeds trigger levels 
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Table 8-4:  Addi�onal management ac�on not adopted for trenching related seabed and benthic habitat disturbance 

Addi�onal management ac�ons not adopted Reasoning for rejec�on 

1 No trenching using CSD It is not technically feasible to stabilise and protect pipeline without trenching.  

The use of CSD is a mi�ga�on for dredging consolidated material and varia�ons from design in 
realised condi�ons. Not u�lizing the CSD may pose substan�al schedule and cost impacts if 
harder soil types are encountered on the opera�ng limits of the TSHD and BHD.   

2 No trenching using TSHD It is not technically feasible to stabilise the pipeline without trenching. 

3 No trenching using BHD It is not technically feasible to stabilise the pipeline without trenching. 

4 Restrict �ming of ac�vi�es to operate outside 
of known sensi�ve periods only. Flatback turtle 
peak nes�ng period is May to October and 
Dolphin peak calving is October to April.  

The beaches closest to the Project Area (Casuarina Beach, Cox Peninsula) are not considered 
regionally significant turtle nes�ng beaches. It is also not considered ALARP to prevent trenching 
in peak dolphin calving period due to cost and schedule implica�ons. Monitoring programs have 
been unable to determine spa�al and temporal paterns in occurrence and abundance of 
dolphins in Darwin Harbour or any links to anthropogenic ac�vi�es and behavioural disrup�on. 
Trenching areas are adjacent high use areas for vessels and the effects of turbidity are expected 
to be minor in the context of natural variability. 

5 No offshore spoil disposal  The only alterna�ve is for onshore disposal of spoil, however the addi�onal �me in the field that 
would be required, would be prohibi�ve and greatly prolong impact to other users of Darwin 
Harbour. Given the minor impacts predicted from the offshore disposal of spoil, this control is 
rejected. There are currently no viable op�ons for the re-use of spoil available. 

6 Spoil to be disposed of in a manner to create a 
uniform thickness of spoil  

Spoil will not be disposed in one area only however it cannot be guaranteed to be uniformly 
spread. The addi�onal �me and effort to ensure uniform thickness of spoil is not reasonably 
prac�cable in comparison to any poten�al benefits. Sediment modelling has not iden�fied re-
suspension and ongoing transporta�on of sediments to be significant.  
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8.2.2 Adaptive monitoring/management strategy 
The adap�ve monitoring/management strategy for trenching related water quality and benthic 
habitat impacts has been developed to adapt management ac�ons if associated triggers are exceeded 
to ensure EPOs are met. The strategy includes a �ered pressure-response strategy (in accordance with 
the NT EPA Dra� Guidelines for the Environmental Assessment of Marine Dredging in the Northern 
Territory; NT EPA, 2013 and guidance detailed in PIANC (2023) based on water quality (turbidity) 
monitoring, with management response escala�on propor�onate to the risks to sensi�ve receptor 
communi�es. The environmental monitoring program (Sec�on 9) is therefore based on turbidity data 
as the lead indicator for environmental quality deteriora�on resul�ng from trenching ac�vi�es. This 
allows trenching opera�ons to be managed appropriately to prevent or mi�gate the poten�al 
ecological impacts to an agreed level and remove the requirement for immediate/intensive sensi�ve 
receptor monitoring. A three-�ered approach to trigger levels, consistent with that included in INPEX 
Ichthys dredge management plans, has been applied as follows (refer to Figure 8-1, Table 8-6 for 
adap�ve management decision tree and adap�ve management ac�ons): 

1. Level 1 triggers (Table 8-5) are early warning indicators. They indicate when environmental 
quality condi�ons are nearing the limits of the background condi�ons that receptors are 
naturally exposed to. Exceedance of Level 1 triggers does not require any altera�ons to the 
trenching opera�on but does necessitate an atributability assessment to determine if the 
exceedance is related to the DPD Project trenching ac�vity and inves�ga�on into poten�al 
improvements to op�mise trenching work method. 

2. Level 2 triggers (Table 8-5) are the limits of the background condi�ons that receptors are 
naturally exposed to. Exceedance of Level 2 triggers (if atributable to dredging) result in the 
implementa�on of responsive management ac�ons to reduce turbidity measurements to within 
Level 1 triggers. Once implemented adap�ve management can only cease and normal opera�ons 
recommence once turbidity measurements have returned below Level 1 trigger values.  

3. The Level 3 trigger is an exceedance of an allowable dura�on. If a Level 2 trigger has been 
reached, and found to be atributable to dredging, and turbidity does not return to below the 
Level 1 trigger within seven days a�er the implementa�on of Level 2 responsive management, 
Level 3 con�ngency management ac�ons must be implemented un�l turbidity has returned 
below Level 1 trigger values. Normal opera�ons cannot recommence un�l turbidity has returned 
below Level 1 trigger values. 

To reduce the poten�al impacts resul�ng from the cumula�ve impact of increased SSC and increased 
water temperatures on coral communi�es’ trigger values for water temperature will be implemented. 
If the 21-day rolling average for water temperature exceeds the trigger value of 31°C at the specific 
monitoring sites, then appropriate responsive management ac�ons will be implemented (Table 8-6).  

A habitat trigger will not be adopted as part of the adap�ve management for trenching. The �me lag 
between surveys and data analysis is too long to allow reac�ve management given the total proposed 
dura�on of trenching, i.e., trenching in any specific area would have been completed before results 
are returned. Instead, the proposed water quality (Sec�on 9)monitoring would report any 
exceedance of triggers within 24hrs of occurrence. Addi�onally, water quality is a leading indicator 
and the triggers defined are conserva�ve and will therefore effec�vely mi�gate any poten�al impacts 
to benthic habitats. 
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Figure 8-1: Decision tree outlining practise for turbidity triggers 

8.2.2.1 Management trigger values 
The development of the management trigger values for this TSDMMP are based upon the methods 
used to develop triggers for INPEX’s Maintenance Dredging and Spoil Disposal Management Plan 
(INPEX, 2018; INPEX, 2022) and are inline with guidance detailed in CEDA (2020). The method of 
establishing turbidity triggers is based on McArthur et al. (2002) and Jones et al. (2015) and is 
summarised as follows: 

+ The use of local data within which water quality is to be maintained.  

+ Recogni�on that impacts to sensi�ve receptors are not solely caused by increased turbidity, but 
also the dura�on and frequency of exposure events, relevant to natural ranges. 

+ Management triggers to be developed for both acute and chronic events.  

In line with INPEX’s DSDMP, only acute triggers are deemed relevant due to the rela�vely short 
dura�on of Santos’ trenching campaign. 

The management triggers were derived for this TSDMMP are site-specific and based on long-term 
baseline turbidity data collected at sites relevant to the DPD Project from January 2010 to January 
2011 and August 2012 to January 2015, excluding periods of dredging ac�vity (INPEX, 2018). Data 
recorded during extreme rainfall events were also excluded from the dataset used to develop triggers 
as it was noted that these events led to the calculated trigger being much greater at certain sites. 
Therefore the exclusion of these data has resulted in more conserva�ve trigger values. Extreme 
rainfall events were defined as exceedances of the 95th percen�le for wet season mean daily rainfall 
events and were developed from the rainfall data collected at the Bureau of Meteorology Channel 
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Island weather sta�on between 1991 – 2018. Refer to Sec�on 9.3.1 for details of the sites selected 
for the deriva�on of management triggers and therefore trigger exceedance monitoring (termed 
reac�ve sites). 

Level 1 and Level 2 turbidity triggers were developed from daily average turbidity and are comprised 
of a turbidity value and allowable dura�on that both need to be exceeded for an exceedance to occur.  

Level 1 trigger turbidity values are the 95th percen�le of the daily average turbidity data recorded. 
The allowable dura�on was then developed by reviewing the dataset to determine the number of 
consecu�ve days the turbidity values were exceeded, collec�vely known as individual event. The 95th 
percen�le for individual events was then iden�fied as the allowable dura�on. Therefore, providing 
the allowable number of consecu�ve days the turbidity value can be exceeded.  

Level 2 trigger turbidity and allowable dura�on values were developed using the same method as 
Level 1 triggers, except the turbidity values are represented by the 99th percen�le of daily average 
turbidity data. Allowable dura�on trigger was then developed by reviewing the dataset to determine 
the number of consecu�ve days the 99th percen�le turbidity value was exceeded (i.e., individual 
events). The 95th percen�le for individual events was then iden�fied as the allowable dura�on.  
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Table 8-5: Level 1 and 2 turbidity management trigger values for trenching related seabed and benthic habitat disturbance  

Monitoring site1 Season Level 1 trigger (daily average) >intensity 
value & >dura�on or > frequency  

Level 2 trigger (daily average) >intensity value 
& >dura�on or > frequency 

Intensity 
(95th 
%ile) 

Dura�on 
(consecu�ve 
days) 

Frequency 
(days per 7 day 
rolling period) 

Intensity 
(99th 
%ile) 

Dura�on 
(consecu�ve 
days) 

Frequency 
(days per 7 day 
rolling period) 

Channel Island Wet season  24 NTU 7 6 49 NTU 3 3 

Dry season  15 NTU 4 4 19 NTU 3 3 

Weed Reef Wet season 31 NTU 7 6 67 NTU 2 2 

Dry season 11 NTU 5 4 15 NTU 3 3 

Woods Inlet Wet season 16 NTU 2 2 20 NTU 1 1 

Dry season 15 NTU 4 4 20 NTU 2 2 

Charles Point Wet season 22 NTU 3 3 27 NTU 1 1 

Dry season 23 NTU 4 4 26 NTU 2 2 

Mandorah Wet season  13 NTU 1 1 15 NTU 1 1 

Dry season 16 NTU 4 4 20 NTU 2 2 

Wickham Point (only during BHD 
dredging in Trench Zone 1) 

Wet season  30 NTU 7 5 48 NTU 3 3 

Dry season 14 NTU 3 3 17 NTU 2 2 

Notes: 

1. Refer to Figure 9-1 for the site loca�ons.  
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8.2.2.2 Adaptive management actions 
Adap�ve management ac�ons that will be implemented following the exceedance of a trigger are 
detailed in Table 8-6. 
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Table 8-6: Adap�ve Management Mechanism for trenching related seabed and benthic habitat disturbance following trigger exceedance  

MA 
reference 

Management Ac�ons 

Level 1 exceedance responsive management ac�ons 

DPD-RMA01 Santos will conduct atributability assessment and liaise with other proponents with concurrent dredging opera�ons in Darwin Harbour. 

DPD-RMA02 Dredging Contractor in consulta�on with Santos (and other concurrent Darwin Harbour dredging opera�ons, as applicable) will assess 
poten�al opportuni�es for con�nuous improvement 

Level 2 exceedance (atributable to trenching) responsive management ac�ons  

DPD-RMA04 Dredging Contractor in consulta�on with Santos (and other concurrent Darwin Harbour dredging opera�ons, as applicable) will: 

+ Implement applicable responsive management ac�ons, where deemed to be effec�ve, from the following: 
– Inves�gate poten�al changes to dredge methods to improve water quality  

– Change loca�on of trenching to another trenching zone 

– Reduce dredge overflow 

– Change disposal loca�on within spoil disposal ground 

+ Where applicable prepare an implementa�on strategy for adap�ve management ac�ons.  

DPD-RMA05 Santos will inform NTEPA and DEPWS of exceedance and management ac�ons taken 

Level 3 exceedance (atributable to trenching) con�ngency management ac�ons  

DPD-CMA01 Dredging contractor in consulta�on with Santos (and other concurrent Darwin Harbour dredging opera�ons, as applicable) will: 

+ Implement applicable con�ngency management ac�ons (iden�fied based on inves�ga�on of impacts): 

– Change trenching opera�on �ming e.g. night versus day 

– Pause trenching ac�vi�es  

DPD-CMA02 Implement benthic habitat monitoring at exceedance site/s and reference sites to determine if any trenching-related impacts to hard 
corals and/or seagrass condi�on has occurred  
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MA 
reference 

Management Ac�ons 

DPD-CMA03 Santos will no�fy NT EPA and DEPWS within 24 hours 

DPD-CMA04 Santos will demonstrate that applicable con�ngency management ac�on/s are suitable for mi�ga�on of impacts 

DPD-CMA05 Santos to review telemetered environmental quality data to ensure implemented con�ngency management ac�on/s are effec�ve 

Coral temperature trigger exceedance responsive management ac�ons  

DPD-RMA01 Conduct atributability assessment to determine if trenching is raising turbidity at the site/s showing the coral temperature trigger 
exceedance. 

If trenching is atributable to an increase in turbidity, dredging Contractor in consulta�on with Santos will:  

+ Implement applicable responsive management ac�ons from the following: 
– Inves�gate poten�al changes to dredge methods to improve water quality 

– Change loca�on of trenching  

– Reduce dredge overflow 

– Change disposal loca�on within spoil disposal ground 
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8.2.2.3 Attributability to trenching 
If triggers are exceeded the cause of the exceedance needs to be inves�gated ini�ally to define whether 
it is atributable to DPD Project trenching and/or spoil disposal ac�vi�es. Mul�ple lines of evidence will 
be explored to inves�gate the cause of exceedance per the recommenda�ons from ANZG (2018). Below 
is all informa�on considered in atributability inves�ga�on: 

+ Weather and oceanographic condi�ons prior to and during exceedance. 

+ Water quality from telemetered buoy sites and from regional remote sensing imagery 

+ Sediment characteris�cs at dredging sites 

+ Loca�on of monitoring site recording exceedance in rela�on to recent DPD Project trenching and 
spoil disposal ac�vi�es 

+ Rela�onship between the nature of recent DPD Project trenching ac�vi�es and start of exceedance 

+ The ac�vi�es of any other concurrent dredging opera�ons within Darwin Harbour and the poten�al 
effect on water quality from these concurrent opera�ons. 

This assessment of evidence will likely u�lise published scien�fic literature and tools including: 

+ Hydrodynamic model outputs such as predicted current speed and direc�on 

+ Sediment dispersion modelling predic�ons of excess SSC occurrence related to trenching ac�vi�es 
(RPS 2022). 

If following the inves�ga�on of atributability, the exceedance is found to be atributable to trenching 
ac�vi�es, then appropriate responsive management ac�ons will be implemented if Level 2 triggers are 
exceeded (Table 8-6). It is important to note that an exceedance atributable to trenching ac�vity may 
not always indicate adverse ecological impacts. This par�cularly applies to Level 1 exceedances as they 
are an early warning indicator, iden�fying that turbidity levels are approaching the limits of natural 
condi�ons.  

Where an exceedance of the Level 2 or 3 triggers occurs but the atributability assessment has 
determined it is due to natural events (i.e. not atributable to dredging), the relevant NT EPA and 
Northern Territory Government departments will be no�fied and no further ac�on will occur. 

8.2.2.4 Responsive management 
If a Level 2 exceedance occurs and is determined to be atributable to DPD Project trenching ac�vi�es, 
responsive management ac�ons will be implemented. Trenching ac�vi�es will only return to normal 
opera�ons once turbidity has returned to below Level 1 trigger values. A summary of adap�ve 
responsive management ac�ons considered prac�cable to reduce and/or mi�gate turbidity have been 
listed in Table 8-6. Where there are concurrent dredging opera�ons in Darwin Harbour, and there is 
evidence that concurrent dredging opera�ons are affec�ng water quality at monitoring sites, 
responsive management will be done in consulta�on and coordina�on with other dredging operators. 

8.2.2.5 Contingency management 
If turbidity values do not return below Level 1 exceedance triggers within seven days of responsive 
management ac�ons being implemented, then this will be treated as if the Level 3 trigger had been 
exceeded and con�ngency management ac�ons will be implemented. Trenching ac�vi�es can only 
return to normal opera�ons once turbidity returns below Level 1 exceedance trigger. A summary of 
con�ngency management ac�ons considered prac�cable to reduce turbidity are listed in Table 8-6. 
Addi�onal to management measures, benthic habitat monitoring will be conducted at monitoring 
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site/s in proximity to the loca�on of the Level 3 exceedance, and at reference sites, to determine if 
exceedances have impacted seagrass and/or hard corals present at the sites. Monitoring results will be 
compared to baseline results collected prior to trenching (refer to Sec�on 9). 

Where there are concurrent dredging opera�ons in Darwin Harbour, and there is evidence that 
concurrent dredging opera�ons are affec�ng water quality at monitoring sites, con�ngency 
management will be done in consulta�on and coordina�on with other dredging operators. The NT EPA 
will be no�fied of proposed addi�onal con�ngency management ac�ons by Santos prior to their 
implementa�on. The appropriateness of con�ngency management ac�ons will be interpreted, 
validated, and jus�fied by dredging contractor and approved by Santos prior to no�fica�on of NT EPA. 

8.3 Management of impacts and risks 
8.3.1 Other planned events impacts 
Santos’ environment assessment iden�fied an addi�onal five poten�al sources of environmental 
impact associated with the planned ac�vi�es to be undertaken in the Project Area. Management 
strategies have been adopted in the TSDMMP based on the ENVID undertaken for DPD Project 
trenching and spoil disposal ac�vi�es in May/June 2022 (Refer to Sec�on 7.2). 

8.3.1.1 Interaction with other marine users – construction activities and Project 
infrastructure 

8.3.1.1.1 Environmental performance objectives, performance criteria and management 
actions 

The EPOs relevant to this impact including performance criteria are described in Table 8-7. 

Table 8-7: Interac�on with other marine users (including construc�on ac�vi�es and Project 
infrastructure) EPOs and associated performance criteria 

EPO Performance criteria 

Target/s Performance Indicator/s 

Avoid incidents resul�ng from 
interac�on with other marine users  

Zero incidents resul�ng from 
interac�ons.  

Number of recorded 
incidents 

Minimise impacts to other marine 
users 

Zero impacts to other marine 
users  

Number of complaints from 
other marine users  

Stakeholders are well-informed of 
the DPD Project and its associated 
restric�ons 

DPD Project stakeholder list 
is provided ac�vity update/s 
and no�fica�on of 
commencement of trenching 
and spoil disposal ac�vi�es 

Stakeholder no�fica�on 
records 

 

The EPOs detailed in this TSDMMP are in line with the following objec�ve for the relevant NT EPA factor 
(NT EPA, 2021): 

+ Community and economy – Enhance communi�es and the economy for the welfare, amenity and 
benefit of current and future genera�ons of Territorians. 
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The management ac�ons for this ac�vity are shown in Table 8-8. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in the Offshore CEMP. 
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Table 8-8: Management ac�ons for trenching vessel interac�on with other marine users 

MA 
Reference 

Management Ac�on 

Standard management ac�ons  

Mi�ga�on 

DPD-MA04 Ac�vity vessels equipped and crewed in accordance with Australian mari�me requirements  

DPD-MA05 Development and implementa�on of communica�on plan (including applicable no�fica�ons) for relevant stakeholders (including 
recrea�onal and commercial fishing bodies and tourism opera�ons) to minimise adverse impacts on other marine users 

DPD-MA06 Implementa�on of precau�onary zones around DPD Project vessel to mi�gate against adverse interac�ons  

DPD-MA07 One vessel will act as a surveillance vessel within the opera�onal area during gas export pipeline installa�on and trenching ac�vity 
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8.3.1.2 Noise emissions  

8.3.1.2.1 Environmental objectives, performance criteria and management actions 
The EPOs relevant to this impact including performance criteria are described in Table 8-9. 

Table 8-9: Noise emissions EPOs and associated performance criteria 

EPO Performance criteria 

Target/s Performance Indicator/s 

Avoid hearing 
injury impacts to 
protected marine 
species from 
underwater noise 
generated by DPD 
Project trenching 
and spoil disposal 
ac�vi�es 

Zero incidents of injury or mortality to 
EPBC Act listed marine fauna from noise 
generated during DPD trenching and spoil 
disposal ac�vi�es 

+ Incident reports of injured 
or dead EPBC Act listed 
fauna 

+ MFO records of EPBC Act 
listed fauna within vessel 
observa�on/exclusion 
zones 

Zero incidents of dredging while 
protected marine fauna observed in 
exclusion zone 

+ MFO records of EPBC Act 
listed fauna within vessel 
exclusion zone 

 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-10 and Table 8-11. Environmental 
Performance Standards for these management ac�ons have been developed in consulta�on with the 
Contractor and presented in the Offshore CEMP. 
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Table 8-10: Management ac�ons for noise emissions during rou�ne construc�on including the use of an Xcentric Ripper tool 

MA reference Management ac�ons  

Standard management ac�ons 

Avoidance  

DPD-MA48 Observa�on and shut-down zones for marine fauna have been developed based on noise modelling results and standard protocols 

Mi�ga�on 

DPD-MA49 Vessel induc�ons for all crew to address marine fauna risks and the required management controls 

DPD-MA50 Vessel and helicopter contractor procedures will comply with Part 8 of the Environment Protec�on and Biodiversity Conserva�on 
Regula�ons 2000, which includes controls for minimising interac�on with marine fauna 

DPD-MA51 Personnel trained in marine fauna observa�on (MFO) will be present on pipelay, dredge and rock installa�on vessels/barges during 
daylight hours, including one crew member with MFO training on the bridge at all �mes  

DPD-MA52 All marine fauna interac�ons and observa�ons to be appropriately recorded and reported to DEPWS/NT EPA and DCCEEW as required 

DPD-MA53 So�-start procedures for rock breaking (BHD) for night-�me ac�vi�es where observa�on is not possible 

DPD-MA54 Vessels will adhere to Port of Darwin vessel speed limits 

DPD-MA55 Maintenance of vessel, vehicle and equipment combus�ons engines and vessel incinerators as per planned maintenance system 

Addi�onal (ALARP) management ac�ons  

Avoidance 
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MA reference Management ac�ons  

DPD-MA56 Observa�on and shut-down zones for marine fauna have been developed based on noise modelling results for trenching and standard 
protocols and include: 

+ Observa�on (150 m) and exclusion (50 m) zones for marine mammals and turtles. 

+ Observa�on zone monitored for 10 minutes prior to commencing trenching during daylight only. 

A Marine Megafauna Observa�on and Adap�ve Management Protocol for rou�ne trenching opera�ons, including the use of Xcentric 
Ripper tool, is to be followed as per MMNMP (BAS-210 0045) 

Mi�ga�on 

DPD-MA57 So� start (ramp-up) of hydraulic tools (rock breaking) by BHD, where prac�cable 

So� start (ramp-up) of trenching equipment, where prac�cable, will apply to the CSD and TSHD 

Table 8-11: Addi�onal environmental management ac�ons for con�ngency rock breaking using hydraulic hammer 

MA 
reference 

Management ac�ons  

Con�ngency management ac�ons 

DPD-CMA1 Increased Observa�on and Exclusion Zones for hydraulic hammering based on noise modelling results will be applied as follows: 
+ If up to 8 hours of rock breaking is required, an increased Observa�on Zone of 2.5km (marine mammals) and 1 km (turtle) will apply 

and an increased Exclusion Zone of 150m for marine mammals and turtles will apply 

+ If up to 6 hours of rock breaking is required, an increased Observa�on Zone of 2 km (marine mammals) and 750 m (turtle) will apply 
and an increased Exclusion Zone of 100m for marine mammals and turtles will apply 

+ If up to 4 hours of rock breaking is required, an increased Observa�on Zone of 1.5 km (marine mammals) and 750 m (turtle) will 
apply and an increased Exclusion Zone of 100 m for marine mammals and turtles will apply 

+ If up to 2 hours of rock breaking is required, an increased Observa�on Zone of 1 km (marine mammals) and 500 m (turtle) will apply 
and an increased Exclusion Zone of 50 m for marine mammals and turtles will apply 

DPD-CMA2 Con�ngency hydraulic hammering protocols for managing noise impacts will be followed as per MMNMP (BAS-210 0045) 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 149 of 213 
 

MA 
reference 

Management ac�ons  

DPD-CMA3 Hydraulic hammering for no greater than 8 hrs over a 24-hr period. 

DPD-CMA4 No hydraulic hammering at night 

DPD-CMA5 A separate vessel with MFO onboard will be required to patrol the Observa�on Zone prior to and during hydraulic hammering 

Table 8-12:  Addi�onal (ALARP) management ac�ons not adopted for noise emissions 

Addi�onal management ac�ons not adopted Reasoning for rejec�on 

1 Schedule trenching ac�vi�es outside of 
peak flatback turtle nes�ng period (May to 
October) or outside of peak Darwin 
Harbour dolphin calving period (October to 
April). 

+ It would not be possible to avoid both peak periods.  
+ The poten�al benefit of avoiding loca�ons of higher marine megafauna sensi�vity at certain �mes 

of the year, such as nes�ng periods for turtles and dolphin calving periods, is considered 
dispropor�onately low compared to the implica�ons to Project scheduling and costs 

– While there are known flatback turtle nes�ng sites (Cox Peninsula and Casuarina Beach), and a 
known period of increased nes�ng ac�vity (May to October), the densi�es of nes�ng turtles in 
these areas are very low and not significant on a regional scale (Chato and Baker, 2008). 
Furthermore, these sites are on a scale of 1000s of meters away from the pipeline route and 
trenching areas (as they are from exis�ng vessel traffic using naviga�on channels) and the 
rela�ve risk of behavioural effects to turtles at this scale from vessel noise is considered low 
(Popper et al., 2014).  

+ For dolphins, there is evidence that there is a peak in calving within Darwin Harbour between 
October and April (Palmer, 2010). Important areas have not been defined however and given the 
high mobility of dolphin species within Darwin Harbour and the use of adjoining coastal areas 
(Griffiths et al., 2019) it is unlikely that behavioural disturbance around DPD Project ac�vi�es, 
rela�ve to the total area of Darwin Harbour and surrounding coastal waters, would have a 
significant impact on calving behaviour. 

2 The observa�on period for marine 
megafauna prior to commencing dredging 

+ A 20-minute observa�on period was considered excessive for the size of the Observa�on Zone 
(150 m) and a 10-minute observa�on period was considered sufficient to monitor this zone for 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 150 of 213 
 

 

Addi�onal management ac�ons not adopted Reasoning for rejec�on 

and pile driving is 20 minutes and the MFO 
is solely dedicated to the task of sigh�ng 
and recording marine megafauna 
interac�ons prior to, and during, dredging 
and pile driving opera�ons. 

marine fauna. An addi�onal 10 minutes would prolong dredging opera�ons without any 
appreciable benefit. 

+ A MFO for the pre-start up observa�on period was considered warranted however a MFO solely 
to the task of sigh�ng and recording marine megafauna for the en�rety of dredging opera�ons 
was not considered warranted given that the dredging vessel to have mul�ple crew with marine 
fauna observa�on training onboard during daylight hours and the vessel bridge to be constantly 
manned with at least one crew with MFO training on the bridge at all �mes. 

3 No use of DP vessels. Not using DP vessels will cause addi�onal seabed and benthic habitat impacts through the need to use 
anchoring to hold posi�on during pipelay. The use of DP also decreases pipelay dura�on and reduces 
impact to other users through shorter �meframe. 

4 Cease noise genera�ng ac�vi�es (e.g. DP) 
when near marine fauna. 

Ceasing DP ac�vi�es when near sensi�ve fauna may reduce the poten�al for impacts, however, the 
poten�al for impacts beyond behavioural disturbance are very low. Engine/DP thruster noise cannot 
reliably be ceased due to the safety cri�cal role of vessel propulsion. It is also not prac�cal to cease 
pipelay or other cri�cal construc�on ac�vi�es in a short �meframe as safely abandoning such 
opera�ons can o�en take a number of hours (namely laying down the pipeline or disconnec�ng from 
a structure), during which �me the impacted fauna will have le� the area. Therefore, this control is 
not deemed feasible. 

5 So� start/power-up procedures for use of 
sonar equipment and use of fauna 
observa�on and shutdown zones. 

The systems being used are at a low power or are an intermitent type such that the reduced 
cumula�ve exposure would reduce TTS or PTS impacts for marine fauna and behavioural impacts were 
not considered credible. 

6 No use of helicopters. Use of helicopters required (e.g. vessel/crew transfers) and restric�on will result in an overall longer 
dura�on construc�on ac�vity and therefore noise impacts. 

7 Avoidance of night work for rou�ne 
trenching and Xcentric Hammer use. 

Avoidance will result in an overall longer dura�on construc�on ac�vity and therefore noise impacts 
and also increase the safety risk profile. The cost of implemen�ng this far exceeds the benefit gained. 
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8.3.1.3 Light emissions 

8.3.1.3.1 Environmental objectives, performance criteria and management actions 
The EPOs relevant to this impact including performance criteria are described in Table 8-13. 

Table 8-13: Light emissions EPOs and associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Minimise light disturbance to 
fauna and fauna habitat 
(including to turtle nes�ng 
beaches and turtle hatchlings) 

Non-naviga�onal ligh�ng is 
shielded and/or directed 
away from the marine 
environment where 
prac�cable. 

+ Vessel ligh�ng inspec�on 
records 

+ Records of vessel light spill 
on Darwin Harbour turtle 
nes�ng beaches 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-14. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in the Offshore CEMP. 
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Table 8-14: Management ac�ons for trenching and spoil disposal related light emissions 

MA 
Reference 

Management ac�ons  

Standard management ac�ons 

Mi�ga�on 

DPD-MA59 Shielding, where prac�cable, and/or orien�ng opera�onal lights (excluding naviga�onal ligh�ng) on vessels to limit light spill to the 
environment 

DPD-MA60 Housekeeping measures will be adopted, including requiring all crew to keep shuters on windows closed at night, to limit light emissions 
from vessels 

Addi�onal management ac�ons  

Mi�ga�on  

DPD-MA61 Vessel searchlights will only be operated in an emergency situa�on 

Monitoring  

DPD-MA62 Santos will document vessel light spill on Darwin Harbour turtle nes�ng beaches as part of the DPD Project’s environmental monitoring 
program  
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Table 8-15: Addi�onal management ac�ons not adopted for trenching and spoil disposal related light emissions 

Addi�onal management ac�ons not adopted Reasoning for rejec�on  

1 Crew transfers or loading of supplies which require direc�on 
of floodlights outside vessel will not occur during hours of 
darkness within 10 km of turtle nes�ng beaches during peak 
hatchling season.  

Nearby beaches are not significant turtle nes�ng beaches. Significant turtle nes�ng 
beaches are >10 km from the Project Area. 

2 Do not undertake trenching and spoil disposal ac�vi�es during 
peak turtle nes�ng and hatchling emergence season. 

Nearby beaches are not significant turtle nes�ng beaches. Significant turtle nes�ng 
beaches are >10 km from the Project Area. 

3 Vessels shall be fited with turtle friendly (low vapour sodium 
or LED) direc�onal ligh�ng (requirement applies to external 
ligh�ng only).  

Nearby beaches are not significant turtle nes�ng beaches. Significant turtle nes�ng 
beaches are >10 km from the Project Area.  

It is not prac�cable to change out vessel lights for short dura�on ac�vi�es and also 
ligh�ng must meet naviga�onal requirements. White lights required for 
opera�onal requirements will be directed onto work areas and/or shielded to limit 
external light spill.  

4 Restrict ligh�ng to naviga�on lights only Opera�onal ligh�ng, including ligh�ng of work areas and decks, is required for safe 
working condi�ons.  
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8.3.1.4 Routine vessel discharges 

8.3.1.4.1 Environmental performance objectives and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-16. 

Table 8-16: Rou�ne vessel discharges EPOs and associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Minimise environmental impacts 
from waste and liquid discharges 
generated during DPD construc�on 
ac�vi�es 

Zero recorded 
environmental incidents of 
vessel discharges not 
mee�ng regulatory 
requirements 

Incident records of non-
compliant discharges 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-17. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in the Offshore CEMP. 
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Table 8-17: Management ac�ons for rou�ne vessel discharges 

MA 
reference 

Management Ac�on 

Standard management ac�ons 

Mi�ga�on  

DPD-MA63 Vessels will comply with relevant Marine Orders with respect to planned discharges, including: 

+ Marine Order 91 – Marine Pollu�on Preven�on: Oil, which implements Annex I of the MARPOL 

+ Marine Order 96 – Marine Pollu�on Preven�on: Sewage, which implements Annex IV of the MARPOL 

DPD-MA64 Vessels will comply with relevant Marine Orders, including: 

+ Marine Order 95 – Marine Pollu�on Preven�on: Garbage  

DPD-MA65 Santos Marine Assurance Process 

Table 8-18: Addi�onal management ac�on not adopted for rou�ne vessel discharges 

Addi�onal management ac�ons not adopted Reasoning for rejec�on  

1 Storage and transport of sewage, putrescible 
and waste for disposal onshore regardless of 
legisla�ve requirement. 

Waste is managed in accordance with required legisla�ve controls and discharge of sewage, 
greywater, and putrescible results in a negligible impact. The addi�onal costs for transport and 
disposal, increased health, and safety risks (e.g., hygiene) and increased environmental impact 
(e.g., atmospheric emissions from vessels transpor�ng waste) outweigh any environmental benefit 
gained. 
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8.3.1.5 Atmospheric emissions 

8.3.1.5.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-19. 

Table 8-19: Atmospheric emissions EPOs and associated performance criteria 

EPO Performance criteria 

Target/s Performance Indicator/s 

Minimise environmental impacts from 
atmospheric emissions generated 
during DPD construc�on ac�vi�es 

Compliance with 
preventa�ve maintenance 
procedures for combus�on 
engines, incinerators and 
ozone deple�ng substances 
(ODS) containing equipment 

Planned maintenance 
records 

The EPOs detailed in this TSDMMP are in line with the following objec�ve for the relevant NT EPA factor 
(NT EPA, 2021): 

+ Air quality – Protect air quality and minimise emissions and their impact so that environmental 
values are maintained. 

The management ac�ons for this ac�vity are shown in Table 8-20. In addi�on to the steps being taken 
to reduce emissions and increase energy efficiency of vessel ac�vi�es more generally by the 
Interna�onal mari�me organiza�on (IMO), it is recognised that the dredging industry is also taking 
steps to improve energy efficiency for dredging, e.g., CEDA (2022).  The Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor  and 
presented in the Offshore CEMP. 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 157 of 213 
 

Table 8-20: Management ac�ons for atmospheric emissions 

MA reference Management ac�ons 

Standard management ac�ons  

Mi�ga�on 

DPD-MA55 Maintenance of vessel, vehicle and equipment combus�ons engines and vessel incinerators as per planned maintenance system 

DPD-MA69 Atmospheric emissions from combus�on, incinerators and ODS managed in accordance with standard mari�me prac�ce (MARPOL) 
MARPOL standards include no incinera�on in harbour 

DPD-MA70 Monitoring and repor�ng of fuel consump�on and calculated GHG emissions 

DPD-MA71 Use of low sulphur diesel 

Addi�onal management ac�ons 

N/A 
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8.3.2 Unplanned events risks 
Santo’s environmental assessment iden�fied six poten�al sources of environmental risks associated 
with the unplanned events for this ac�vity. Management strategies have been adopted in the TSDMMP 
based on the ENVID undertaken for DPD Project trenching and spoil disposal ac�vi�es in May/June 
2022 (Refer to Sec�on 7.2). 

8.3.2.1 Dropped objects (including accidental release of non-hazardous waste) 

8.3.2.1.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-21. 

Table 8-21: Dropped objects (including accidental release of non-hazardous waste) EPOs and 
associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Avoid environmental impact 
resul�ng from accidental 
release of non-hazardous solid 
waste and dropped objects  

Zero incidents of loss of 
equipment/cargo/waste 
overboard from vessels resul�ng 
in a consequence II – Minor or 
above 

Incident records 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-22. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor  and 
presented in the Offshore CEMP. 
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Table 8-22: Management ac�ons for release of dropped objects 

MA reference Management Ac�ons 

Standard management ac�ons 

Avoidance 

DPD-MA64 Vessels will comply with relevant Marine Orders, including: 
+ Marine Order 95 – Marine Pollu�on Preven�on: Garbage  

DPD-MA78 Implementa�on of Santos approved standards and procedures for outboard li�s (including li�s over live infrastructure) 

DPD-MA79 All li�ing and winching equipment will undergo inspec�on, tes�ng and cer�fica�on as per applicable Laws, Codes and Standards  

Mi�ga�on 

DPD-MA80 Dropped object recovered where safe and prac�cable to do so 

Addi�onal management ac�ons  

Avoidance 

DPD-MA84 Pipeline installed along pre-approved route, which is designed where prac�cable to avoid the poten�al for impact to habitat / cultural 
seabed features or assets from a dropped object 
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8.3.2.2 Introduction of invasive marine species 

8.3.2.2.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-23. 

Table 8-23: Introduc�on of invasive marine species EPOs and associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Avoid introducing invasive 
marine species (IMS) into NT 
waters 

+ All DPD Project vessels 
assessed mobilising from 
outside of Darwin 
Harbour/Project Area 
assessed as low risk for IMS 
prior to entry into Project 
Area 

+ Ballast water management 
will be done according to the 
Australian Ballast Water 
Management Requirements 

+ Records of vessel IMS 
risk assessment 

+ Ballast water records 
system maintained by 
vessels 

The EPOs detailed in this TSDMMP are in line with the following objec�ve for the relevant NT EPA factor 
(NT EPA, 2021): 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-24. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in Appendix 2. 
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Table 8-24: Management ac�ons for introduc�on of invasive marine species 

MA 
reference 

Management Ac�on 

Standard management ac�ons 

Avoidance 

DPD-MA85 Vessels equipped with effec�ve an�-fouling coa�ngs as required for class 

DPD-MA86 Ballast water management will comply with MARPOL requirements (as applicable to class), Australian Ballast Water Management 
Requirements and Biosecurity Act 2015 

DPD-MA87 Apply risk-based IMS management for vessels and immersible equipment – vessel and immersible equipment mobilised from outside of 
the Project Area/Darwin Harbour must be assessed as having a low risk of IMS prior to entering the Project Area/Darwin Harbour 

DPD-MA88 Vessels having suitable an�-fouling coa�ng (marine growth preven�on system) in accordance with the Protection of the Sea Act 2006 

Table 8-25: Addi�onal management ac�ons not adopted for invasive marine species 

Addi�onal management ac�ons not adopted Reasoning for rejec�on  

1 Use of Australian vessels only It is not feasible to only use Australian vessels given constraints on availability and suitability 

2 All vessels to be dry docked, cleaned, and 
inspected for IMS 

Santos requires a risk assessment to be undertaken for project vessels which considers factors that 
lessen the risk of IMS incursion and requires vessel to achieve a low-risk score. These factors include a 
vessel's history of dry-docking, cleaning and IMS inspec�on but these ac�vi�es are not necessarily 
mandatory depending upon vessel history and other risk factors. The costs of applying mandatory 
dry-docking and cleaning is considered dispropor�onate given the exis�ng risk-based approach being 
applied. 

3 Heat or chemical treatment of ballast 
water to eliminate IMS 

Cost and effort is considered to outweigh benefits given exis�ng regulatory requirements for ballast 
exchange will be adhered to. 
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8.3.2.3 Unplanned marine fauna interactions 

8.3.2.3.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-26. 

Table 8-26: Unplanned marine fauna interac�ons EPOs and associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Avoid interac�ons 
resul�ng in injury to or 
mortality of protected 
marine megafauna 

Zero incidents of 
interac�ons resul�ng in 
the injury or mortality of 
EPBC Act listed marine 
megafauna 

+ Incident reports rela�ng to marine fauna 
injury or mortality 

+ MFO reports of sigh�ngs of live, injured 
or dead marine megafauna 

The EPOs detailed in this TSDMMP are in line with the following objec�ve for the relevant NT EPA factor 
(NT EPA, 2021): 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-27. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor  and 
presented in the Offshore CEMP. 
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Table 8-27: Management ac�ons for marine fauna interac�on 

MA reference Management Ac�ons 

Standard management ac�ons  

Avoidance 

DPD-MA50 Vessel and helicopter contractor procedures will comply with Part 8 of the Environment Protec�on and Biodiversity Conserva�on 
Regula�ons 2000, which includes controls for minimising interac�on with marine fauna 

DPD-MA51 Personnel trained in marine fauna observa�on (MFO) will be present on pipelay, dredge and rock installa�on vessels during daylight hours, 
including one crew member with MFO training on the bridge at all �mes 

DPD-MA89 Induc�ons to include observing marine fauna  

DPD-MA90 The TSHD shall be fited with pre-sweeping mechanisms / chain curtains to mi�gate turtle entrainment 

Mi�ga�on 

DPD-MA52 All marine fauna interac�ons and observa�ons will be appropriately recorded and reported to DEPWS/NT EPA and DCCEEW as required 

Addi�onal management ac�ons 

Avoidance 

DPD-MA56 Observa�on and shut-down zones for marine fauna have been developed based on noise modelling results for trenching and standard 
protocols and include:  

+ Observa�on (150 m) and exclusion (50 m) zones for marine mammals and turtles 

+ Observa�on zone monitored for 10 minutes prior to commencing trenching 

+ A Marine Megafauna Observa�on and Adap�ve Management Protocol for rou�ne trenching opera�ons, including the use of Xcentric 
Ripper tool, is to be followed as per MMNMP (BAS-210 0045) 
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Table 8-28: Addi�onal management ac�ons not adopted for marine fauna interac�on 

Addi�onal management ac�ons not adopted Reasoning for rejec�on  

1 Restrict the �ming of ac�vi�es to operate 
outside of known sensi�ve periods only. 
Flatback turtle peak nes�ng period is May 
to October and Dolphin peak calving is 
October to April 

Project schedule is unable to avoid sensi�ve periods. 

Beaches closest to the project area are also not considered significant turtle nes�ng beaches so this 
control is not considered relevant. 

2 Ac�vi�es will only occur during daylight 
hours 

Construc�on works need to occur 24/7 to maintain project schedule. Increased project schedule may 
result in increase in vessel movements and poten�al for more cumula�ve impacts. 
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8.3.2.4 Release of hazardous liquids 

8.3.2.4.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-29. 

Table 8-29: Release of hazardous liquids EPOs and associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Avoid significant 
environmental impact 
resul�ng from release of 
hazardous materials 

Zero incidents of release of hazardous 
liquids to the marine environment during 
DPD construc�on ac�vi�es 

Number of recorded 
incidents 

Response to incident implemented as per 
the relevant emergency response plans 

Incident report including 
details of response 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-30. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in the Offshore CEMP. 
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Table 8-30: Management ac�ons for hazardous liquids releases 

MA reference Management ac�ons 

Standard management ac�ons  

Avoidance 

DPD-MA64 Vessels will comply with relevant Marine Orders, including: 
+ Marine Order 95 – Marine Pollu�on Preven�on: Garbage  

DPD-MA91 Inspec�on and maintenance for all equipment containing chemicals/ hydrocarbons and chemical/ hydrocarbon storage areas 

DPD-MA93 ROV opera�ons undertaken in accordance with good industry prac�se (in rela�on to hydraulic fluid control) 

Mi�ga�on 

DPD-MA96 Spills will be managed in accordance with standard mari�me prac�ces as per vessel shipboard oil pollu�on emergency plan (SOPEP) 

DPD-MA92 Santos chemical selec�on procedure applied for chemicals planned to be discharged to the environment 

DPD-MA95 Hydrocarbon/chemical storage areas designed to contain leaks and spills and inspected rou�nely 

DPD-MA97 Spill clean-up kits available in high-risk areas 

DPD-MA98 Bunding/secondary containment around hydrocarbon storage/transfer areas 

Addi�onal management ac�ons  

N/A 
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8.3.2.5 Release of hydrocarbons (offshore vessel bunkering or vessel tank rupture) 

Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-31. 

Table 8-31: Release of hydrocarbons (offshore vessel bunkering or vessel tank rupture) EPOs and 
associated performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

No release of hydrocarbons to the 
marine environment as a result of the 
DPD Construc�on Ac�vi�es 

Zero incidents of unplanned 
discharge of hydrocarbons 
into the marine environment 
as a result of DPD 
construc�on ac�vi�es  

Number of recorded 
incidents 

Response to incident 
implemented as per the 
relevant emergency response 
plans (vessel SOPEP and DPD 
(NT waters) OPEP (BAS-210 
0026)) 

Incident report including 
details of response 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-32. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor and 
presented in the Offshore CEMP. 
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Table 8-32: Management ac�ons for release of hydrocarbons (offshore bunkering incident or vessel fuel tank rupture) 

MA reference Management Ac�ons  

Standard management ac�ons 

Avoidance 

DPD-MA91 Inspec�on and maintenance for all equipment containing chemicals/ hydrocarbons and chemical/ hydrocarbon storage areas 

DPD-MA93 ROV opera�ons undertaken in accordance with good industry prac�ce (in rela�on to hydraulic fluid control) 

DPD-MA96 Spills will be managed in accordance with standard mari�me prac�ces as per vessel shipboard oil pollu�on emergency plan (SOPEP) 

DPD-MA99 Vessel-specific bunkering procedures and equipment consistent with Santos marine vessel ve�ng requirements including: 

+ Use of bulk hoses that have quick connect ‘dry break’ couplings 

+ Correct valve line-up 
+ Defined roles and responsibili�es, and the specific requirement for bunkering to be completed by trained personnel only 

+ Visual inspec�on of hoses prior to bunkering to confirm they are in good condi�on 

+ Tes�ng of the emergency shutdown mechanism on the transfer pumps 

+ Assessment of weather/sea state 
+ Maintenance of radio contact with Vessel during bunkering opera�ons 

+ Bunkering checklist 

+ Visual monitoring during bunkering  

+ Ensuring deck drainage bungs are in place prior to bunkering 
+ Marine Order 91 – Marine Pollu�on Preven�on: Oil 

+ Bunkering to commence in daylight hours 

DPD-MA100 Vessel equipped and crewed in accordance with Australian mari�me requirements 
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MA reference Management Ac�ons  

DPD-MA101 Safety exclusion zone around DPD Project construc�on vessels, e.g. pipelay vessels, and No�ce to Mariners will be issued for offshore 
works advising all major shipping traffic formally. In addi�on, pipelay vessels will have atendant vessels that may act as guard vessels 
for work within the harbour. 

Mi�ga�on 

DPD-MA95 Hydrocarbon/chemical storage areas designed to contain leaks and spills and inspected rou�nely 

DPD-MA97 Spill clean-up kits available in high-risk areas 

DPD-MA98 Bunding/secondary containment around hydrocarbon storage/transfer areas 

DPD-MA102 No intermediate fuel oil (IFO) or heavy fuel oil (HFO) will be used in ac�vity vessels working in the Project Area 

DPD-MA103 Implement �ered spill response as per DPD Project specific OPEP in the event of an MDO spill 

Addi�onal management ac�ons  

DPD-MA104 Santos to make oil spill tracking buoys available on primary project vessel/s with Santos CSR/s and/or at local supply base for immediate 
deployment to assist with tracking of an oil spill 
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Table 8-33: Addi�onal management ac�ons not adopted for release of hydrocarbons (offshore bunkering incident or vessel fuel tank rupture) 

Addi�onal management ac�ons not adopted Reasoning for rejec�on 

1 No bunkering of fuel during the trenching 
and spoil disposal ac�vity  

Vessels will rou�nely bunker when in port, as this is the safest and most cost-effec�ve means to refuel 
vessels. However due to the gas export pipeline installa�on method, the pipelay vessel cannot bunker 
alongside port facili�es and requires bunkering within the opera�onal area to undertake the ac�vity.  

Following implementa�on of the selected exis�ng controls, the risk reduc�on associated with 
elimina�ng bunkering at sea is considered to be negligible. The poten�al impacts to schedule and 
associated cost of implemen�ng the control is considered to be grossly dispropor�onate to the 
reduc�on in risk. The control has not been adopted. 

2 Bunkering only during daylight hours  Bunkering only during daylight hours increases the likelihood of detec�ng a leak, as surface 
hydrocarbon sheens are typically more visible under sunlight. Bunkering opera�ons are typically 
completed during daylight hours; however, circumstances may occur where bunkering is required 
during darkness (e.g., large volume transfers at slow rates or when bunkering is safer to perform at 
night due to prevailing metocean condi�ons). Bunkering will only commence in daylight hours 
however. 

Following implementa�on of the selected exis�ng controls, the risk reduc�on associated with 
prohibi�ng bunkering during darkness is considered to be low. The cost of implemen�ng the control is 
considered to be grossly dispropor�onate to the reduc�on in risk. The control has not been adopted. 

3 Schedule ac�vi�es to avoid coinciding 
with sensi�ve periods for marine fauna 
present in the opera�onal area 

Project schedule is unable to avoid sensi�ve periods.  

Beaches closest to the Project Area are also not considered significant turtle nes�ng beaches. The 
cost of limi�ng the �ming of ac�vi�es would be excessive compared to the litle to no reduc�on in 
risk of oil spill to significant turtle nes�ng beaches.  

4 Require all support vessels involved in the 
ac�vity to be double hulled.  

Cost and availability of double hulled vessels make this control not feasible.  
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8.3.2.6 Release of dry natural gas from Bayu-Undan to Darwin pipeline 

8.3.2.6.1 Environmental performance outcomes and control measures 
The EPOs relevant to this impact including performance criteria are described in Table 8-34. 

Table 8-34: Release of dry natural gas environmental performance objec�ves and associated 
performance criteria 

EPO Performance Criteria 

Target/s Performance Indicator/s 

Avoid environmental impacts from 
the accidental release of dry 
natural gas from Bayu-Undan to 
Darwin pipeline 

No releases of gas from the 
Bayu-Undan pipeline to the 
environment as a result of 
impact/drag or dropped object 
from the DPD construc�on 
ac�vity 

Incident records 

Response to incident 
implemented as per the relevant 
emergency response plans 

Incident report including 
details of response 

The EPOs detailed in this TSDMMP are in line with the following objec�ves for the relevant NT EPA 
factors (NT EPA, 2021): 

+ Air quality – Protect air quality and minimise emissions and their impact so that environmental 
values are maintained. 

+ Marine environmental quality – Protect the quality and produc�vity of water, sediment and biota 
so that environmental values are maintained. 

+ Marine ecosystems – Protect marine habitats to maintain environmental values including 
biodiversity, ecological integrity and ecological func�oning. 

The management ac�ons for this ac�vity are shown in Table 8-35. Environmental Performance 
Standards for these management ac�ons have been developed in consulta�on with the Contractor  and 
presented in the Offshore CEMP. 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 172 of 213 
 

Table 8-35: Management ac�ons for release of dry natural gas 

MA reference Management ac�ons 

Standard management ac�ons 

Avoidance 

DPD-MA08 The proposed pipeline route will be marked on marine charts, in the same way that the exis�ng pipelines are gazeted and marked on 
marine charts 

DPD-MA78 Implementa�on of Santos approved standards and procedures for outboard li�s (including li�s over live infrastructure) 

DPD-MA105 Trenching will only occur within pre-programmed areas (using standard posi�onal accuracy measures used in the industry) 

DPD-MA106 Exclusion zones programmed on all primary vessels associated with the works to clearly indicate no entry zones and nearby pipelines – 
this will clearly iden�fy areas for spud placement, anchor posi�oning and trenching ac�vi�es 

Addi�onal management ac�ons 

Avoidance 

DPD-MA81 Iden�fica�on of no li� zones or addi�onal controls, where relevant, in proximity to subsea pipelines as documented in relevant li�ing 
and opera�onal procedure/s 
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9 Environmental monitoring 

9.1 Overview 
Environmental monitoring is proposed within Project Area and in surrounding areas containing key 
sensi�ve receptors (i.e., seagrass and hard coral) to ensure that the EPO for the management of water 
quality and benthic habitats is met. The environmental monitoring program will focus on real-�me 
measurements of turbidity for the protec�on of sensi�ve receptors, as turbidity is the primary indirect 
stressor resul�ng from trenching ac�vi�es. Turbidity measurements will allow assessment of 
performance indicators i.e., determina�on if Level 1, 2 and 3 triggers within the adap�ve 
monitoring/management strategy (Sec�on 8) have been exceeded. Other parameters including 
Photosynthe�c Ac�ve Radia�on (PAR), salinity and water temperature will also be collected to provide 
environmental context and evidence to trenching ac�vity atributability assessment (Sec�on 8.2.2.3) 
and, in the case of temperature, to determine whether a hard coral temperature trigger has been 
exceeded. 

Prior to the commencement of trenching ac�vi�es monitoring will be completed to develop an 
environmental baseline for benthic habitat condi�on and to verify exis�ng baseline water quality 
informa�on already collected at the monitoring sites. Benthic habitat monitoring will also be 
completed as a con�ngency management ac�on to a Level 3 trigger exceedance. 

Further, MODIS satellite images or drone collected aerial images will be used to add context to data 
collected by telemetered buoys and habitat monitoring. This informa�on will assist the atributability 
assessment and to assess the spa�al distribu�on of the visible plume.  

The following sec�ons describe the monitoring program proposed for the main and con�ngency 
trenching opera�ons.  

9.2 Monitoring objectives 
The key objec�ves of the monitoring program are to: 

+ Verify the exis�ng environmental baseline turbidity dataset at water quality monitoring sites.  

+ Indicate the exceedance of triggers (turbidity and temperature) for responsive and con�ngency 
management ac�ons. 

+ Assess the environmental performance of responsive and con�ngency management ac�ons. 

+ Provide contextual informa�on (PAR) that can be used as a line of evidence for assessing poten�al 
trenching and spoil disposal impacts. This will in turn improve understanding of PAR fluctua�on 
and PAR vs turbidity rela�onship at mul�ple sites within Darwin Harbour. 

+ Collect baseline benthic habitat data (and con�ngency benthic habitat data, if triggered) to provide 
contextual informa�on in the event of an exceedance of water quality triggers and to contribute 
to exis�ng scien�fic knowledge of Darwin Harbour. 

+ To collect informa�on on the distribu�on of turbidity plumes using remote sensing.  

9.3 Environmental monitoring program 
The environmental monitoring program, including sites, parameters, frequency and purpose are 
summarised in Table 9-1. 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal Management and Monitoring Plan (TSDMMP) Page 174 of 213 

 

Table 9-1: Overview of proposed monitoring program 

Monitoring  Sites Methods  Purpose  Indica�ve schedule 
and frequency 

Telemetry Water 
Quality 
Monitoring:  

+ Turbidity 
+ PAR 

+ Temperature 

Reac�ve sites1 

+ Channel Island  

+ Wickham Point2 

+ Weed Reef  
+ Woods Inlet 

+ Charles Point  

+ Mandorah 

Reference sites3 
+ Fannie Bay 

+ East Point 

+ Wickham Point2 

+ Casuarina 

Telemetered water 
quality monitoring 
buoys 

+ Trigger monitoring  

+ Environmental context 

+ Development of turbidity (NTU) vs 
PAR rela�onship 

+ Reference sites used as a part of 
atributability assessment  

Valida�on window of a 
two weeks prior to 
trenching 

Data collected in-situ 
and recorded at set 
intervals during 
trenching ac�vi�es 

Water Quality 
Profiling:  

+ Salinity 

+ Temperature 

+ Depth  

Reac�ve sites1 
+ Channel Island 

+ Wickham Point2 

+ Weed Reef  

+ Woods Inlet 
+ Charles Point  

+ Mandorah 

Reference sites3 

+ Fannie Bay 

Seabird CTD profiler + Environmental context  
+ Inform atributability assessment  

Baseline 
During visits to 
telemetered water 
quality sites, at 
~4 weekly intervals 
Post-trenching 
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Monitoring  Sites Methods  Purpose  Indica�ve schedule 
and frequency 

+ East Point 
+ Wickham Point2 

+ Casuarina 

Seagrass 
Monitoring 

+ Wood Inlet  

+ Charles Point 
+ Fannie Bay 

+ Casuarina  

+ East Point  

ROV captured 
images/videos 

+ Environmental context 

+ Assessment of impact following an 
exceedance  

Baseline 

Con�ngency – if Level 3 
trigger exceeded 

Coral Monitoring  + Channel Island 

+ Wickham Point2 
+ South Shell Island 

+ Weed Reef  

+ Mandorah  

+ Charles Point 

ROV captured 
images/videos 

+ Environmental context 

+ Assessment of impact following an 
exceedance 

Baseline 

Con�ngency – if Level 3 
trigger exceeded 

Zone of Impact 
benthic 
monitoring 

+ Selected sites at the boundary 
of the Zone of Impact (60 m 
from pipeline route)4 

ROV captured 
images/videos 

+ Assessment of impact Baseline 
Post-trenching 

Dredge plume 
monitoring 

+ Loca�on of trenching and spoil 
disposal 

Aerial imagery via 
satellite capture or 
drone flight 

+ Environmental context 

+ Inform atributability assessment  

Responsive – if Level 1 
trigger exceeded as 
part of atributability 
assessment 
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Monitoring  Sites Methods  Purpose  Indica�ve schedule 
and frequency 

Mobilisa�on of 
heavy metals 
monitoring 

+ Channel Island West Sampling and analysis 
of sediment and water 
samples 

+ Assessment of impact to Darwin 
Aquaculture Centre 

Baseline 
During visits to 
telemetered water 
quality sites (water 
only) 
Post-trenching 
(sediment only) 

Notes: 

1. Reac�ve sites are not sites where an impact from dredging is expected, rather these are sites where sensi�ve receptors are located in closest proximity to the trenching zones. Refer to 
Figure 9-1. 

2. The updated plume modelling results (RPS, 2023c) indicate that the Wickham Point site may be influenced by turbid plumes during BHD opera�ons in Trench Zone 1, therefore for 
water quality monitoring, this site will be used as a reac�ve site during these opera�ons and a reference site at other �mes. For benthic habitat monitoring, this site will be used as a 
reference site before BHD opera�ons and a reac�ve site therea�er. 

3. Loca�ons of reference sites may need to be adjusted based on other works in Darwin Harbour that may be undertaken concurrently by other proponents to ensure sites are not being 
impacted by other anthropogenic stresses. Refer to Figure 9-1. 

4. Zone of impact benthic monitoring will be completed to fulfil the NT EPA condi�on 5-1 (2) no material environmental harm to benthic habitats and communi�es beyond the zone of 
impact. The Zone of impact is defined as an area of 40 m on each side of the pipeline centre, and the spoil disposal ground with a 20 m buffer extending outward.  
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9.3.1 Monitoring site selection 
The sites for this proposed monitoring program and their designa�on are iden�fied in Figure 9-1 and 
Table 9-1.  

Reac�ve sites are not sites where an impact from dredging is expected (i.e., none of the sites are within 
a zone of impact or influence as detailed in Sec�on 6.5.3), rather the sites represent loca�ons of 
sensi�ve receptors (seagrass and hard coral) in closest proximity to the proposed trenching ac�vi�es, 
therefore have the poten�al to be influenced by trenching works. These reac�ve sites are exis�ng 
INPEX monitoring sites that have historical baseline data associated and water quality is therefore well 
understood, resul�ng in high confidence in being able to detect exceedances outside of normal 
background water quality condi�ons. They addi�onally have associated reac�ve trigger values that, if 
exceeded and found to be atributable to trenching ac�vity, will trigger responsive and/or con�ngency 
ac�ons outlined in Sec�on 8.2. Reference sites have been iden�fied in areas of sensi�ve receptors 
further from trenching ac�vi�es, within equivalent sec�ons of Darwin Harbour, i.e., nearshore, mid-
harbour and offshore. Data from these sites will be used to assess if trigger exceedances iden�fied at 
the impact sites is atributable to Santos’ trenching ac�vi�es and to provide contextual informa�on on 
the natural variability in water quality.  

Benthic habitat monitoring sites are based on a subset of sites surveyed by INPEX and have been chosen 
based the presence and abundance of sensi�ve habitats, as observed in October 2023 (RPS, 2024). 
Should in-field observa�ons indicate an alterna�ve INPEX site may be more appropriate / 
representa�ve at the �me of survey, this site will be surveyed instead. Due to the limited �me window 
for surveys (requires neap �de condi�ons) and the lack of predicted impacts to sensi�ve benthic 
habitats, the coverage these sites provide was considered adequate. 

The updated plume modelling results (Sec�on 6; RPS, 2023c) indicate that the Wickham Point site may 
be influenced by turbid plumes during BHD opera�ons in Trench Zone 1, therefore for water quality 
monitoring, this site will be used as a reac�ve site during these opera�ons and a reference site at other 
�mes. For benthic habitat monitoring, this site will be used as a reference site before BHD opera�ons 
and a reac�ve site therea�er. 
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Figure 9-1: DPD Trench Monitoring sites, note the Weed Reef water quality site and coral site are co-located but have been separated for visual purposes. 
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9.3.2 Methods 
The environmental monitoring program developed for this TSDMMP is based on INPEX’s Maintenance 
DSDMPs water quality monitoring (INPEX, 2018) and will be undertaken by qualified personnel.  

9.3.2.1 Water and sediment quality monitoring  
Telemetered water quality buoys will be used to record water quality with data being logged at regular 
intervals (i.e., ~15 minute intervals) and uploaded to an online database for analysis. The telemetered 
water quality buoys will be fixed moorings and recording instruments, where possible, will be 
approximately 1 m above the seabed to create a standardised method, per INPEX’s NEMP (Cardno, 
2014).  

Water profiling equipment will be deployed at each water quality site during the baseline monitoring, 
scheduled maintenance trips for telemetered buoys and during post-trenching monitoring; and will be 
used to collect water quality parameters throughout the water column to provide further context to 
environmental data. Water quality profile data will be collected using by lowering a calibrated 
conduc�vity, temperature and depth (CTD) profiler between the surface and seabed at monitoring site. 

Water quality and sediment quality samples will also be collected at each water quality site and 
adjacent to the Darwin Aquaculture Centre for laboratory analysis. 

Telemetered water quality buoys and water profiling equipment will be deployed adjacent to sensi�ve 
receptor habitat rather than directly within them to prevent damage upon deployment and retrieval.  

In line with INPEX’s Maintenance DSDMP no sedimenta�on monitoring has been proposed, as there is 
not currently suitable methodology for acceptable resolu�on, par�cularly in Darwin Harbour where 
there is high resuspension of sediments. 

9.3.2.1.1 Water quality parameters 
This environmental water quality monitoring program is based upon INPEX’s Maintenance DSDMP 
(INPEX, 2018) and similarly focuses on real-�me measures of turbidity (NTU) as a suitable early warning 
sign for poten�al impacts to coral and seagrass habitat. PAR, salinity, temperature and depth will also 
be measured (salinity and depth will not be telemetered) as informa�ve measures to provide further 
context to changes in water quality. Temperature data will be used to indicate the presence of increased 
pressure upon hard coral communi�es. In addi�on, metal concentra�ons will be measured in water 
and sediment samples at selected sites. Parameters are listed in Table 9-2. 

Turbidity is the main basis of environmental assessment as trenching ac�vi�es will elevate turbidity 
which can nega�vely impact sensi�ve receptor habitats through the reduc�on of available light and 
sedimenta�on. Turbidity will thus be used as a proxy for light available to sensi�ve receptor habitats. 
Furthermore, it is assumed there is a rela�onship between turbidity and sedimenta�on rates, with 
turbidity measurements poten�ally providing an indica�on of sedimenta�on levels setling on the 
seabed (in line with INPEX’s Maintenance DSDMP, INPEX, 2018; INPEX, 2022). INPEX has previously 
established a 1:1 rela�onship between TSS and NTU and while this rela�onship will be assumed for this 
monitoring program, it will be verified using data collected by Santos during the pre-trenching baseline 
survey (dry season) and during reac�ve monitoring if triggered. Given the short dura�on, the trenching 
should be completed within the dry season and thus poten�al seasonal varia�on of the rela�onship is 
unlikely to be a considera�on. There is currently no plan for wet season data collec�on, however in the 
unlikely event of trenching extending into the wet season, these data could be collected on a 
telemetered mooring service visit. 
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PAR will measure the quan�ty of light poten�ally available to sensi�ve receptors (i.e., corals and 
seagrasses), which could be impacted by increased turbidity atributable to DPD Project trenching. This 
parameter will be used alongside turbidity data to iden�fy whether trenching ac�vi�es are responsible 
for changes in light availability. Telemetered water quality buoys and water sample analysis will be used 
during monitoring to determine the TSS vs PAR and NTU vs TSS rela�onship for specific sites. 

Salinity was not found to be significantly impacted by INPEXs capital dredging ac�vi�es (Cardno, 2015) 
However, conduc�vity data could provide a good indica�on of natural changes to environmental 
condi�ons. 

Trenching and spoil disposal ac�vi�es will not have a significant effect on water temperature, however, 
this parameter will be recorded in real-�me at all sites as natural increases in water temperature 
alongside increased turbidity could result in coral bleaching events. Water temperature data will 
addi�onally be assessed against a temperature-based trigger value, as per the coral temperature 
trigger responsive management ac�on presented in Table 8-6.  This is intended to inform whether 
changes to dredge methods are required to improve water quality, thereby reducing poten�al stress 
on coral during warmer periods. 

Table 9-2: Proposed water and sediment quality parameters and units 

Parameters  Units Telemetered or site visit 

Turbidity NTU Both 

PAR µE m-2s-1 Both 

Conduc�vity (as a proxy for salinity) S/m Both 

Temperature °C Both 

Depth m Both 

Total suspended sediments mg/L Site visit 

Metals in water mg/L Site visit 

Metals in sediment mg/kg Site visit 

9.3.2.2 Habitat monitoring  
Habitat monitoring will be undertaken prior to trenching by way of Remote Operated Vehicle’s (ROV) 
or towed video to collect video transects at designated seagrass and hard coral monitoring sites (Figure 
9-1 and Table 9-1). Images derived from footage will then be analysed by qualified personnel using a 
quan�ta�ve analysis technique (e.g., point counts) to assess parameters such as community 
composi�on, density, and health of biota at seagrass and hard coral sites. 

A review of previous benthic habitat monitoring programs within Darwin Harbour will be undertaken 
to refine methodology and metrics used to assess condi�on of benthic habitats (hard coral and 
seagrass). At a minimum, the pre-trenching baseline state of benthic habitat (coral and seagrass) at 
monitoring sites will be determined. Con�ngency monitoring to assess poten�al impacts will be 
undertaken if triggered by water quality monitoring (exceedance of Level 3 water quality monitoring 
trigger; Sec�on 8.2.2). 
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9.3.2.3 Remote sensing  
MODIS Satellite images (250 m pixel resolu�on) will be obtained to supplement data collected by 
telemetered buoys to provide greater spa�al coverage (Kutser et al., 2007; Evans et al., 2012). Images 
will be used to add context to site-specific data where it is believed to add value to the analysis of 
atributability of exceedances and, where required, to assess the spa�al distribu�on of the visible 
sediment plume (where images are cloud free). Where possible, satellite imagery with a finer pixel 
resolu�on (although infrequent passes) may also be u�lised.  

Aerial imagery of the visual plume may also be captured by drone from shoreline or vessel as 
appropriate to supplement MODIS imagery. Automated sampling transects using flight planning 
so�ware will be flown in parallel lines with minimal image overlaps between each transect. Flight paths 
will maintain approximately the same height for each transect for image consistency. Where possible, 
drone sampling is to coincide in �me and loca�on with in-situ (e.g., water monitoring) sampling 
undertaken during dredging opera�ons. Drone pilots will be required to have the appropriate 
commercial drone opera�ng licencing (ReOC or RePL) for the type and weight category of drone in use. 

9.3.2.4 Quality assurance and quality control 
All water quality instruments will be calibrated and maintained per the suppliers and manufacturer’s 
instruc�ons. Telemetered water quality monitoring buoys will be implemented and will upload data to 
an online database; therefore, any malfunc�ons, losses/damage or fouling will be quickly iden�fied. If 
malfunc�on, loss/damage, or fouling is iden�fied, a system can be retrieved and replaced as soon as 
prac�cable. Addi�onally, maintenance will be scheduled per supplier/manufacturer recommenda�ons, 
with telemetered buoys systema�cally retrieved and replaced with clean systems maintaining the 
quality of data collected. 

Other suppor�ng parameters such as salinity temperature and depth will be collected in situ using 
water profiling equipment and therefore data loss is unlikely to be a significant issue. 

All data collected will undergo quality assurance and quality control (QA/QC) procedures. 

9.3.2.5 Data analysis 
Water quality analysis will meet requirements outlines in the NT EPA Guideline for Repor�ng on 
Environmental Monitoring (NT EPA, 2016). Where applicable, best prac�se sta�s�cal and analysis 
techniques will be implemented based on the WAMSI Dredging Science Node studies (Jones et al., 
2015).  

Following best prac�ce, preliminary data checks will be undertaken prior to analysis to assess the 
integrity of data and as part of data QA/QC anomalous data will be removed using an objec�ve 
func�on. Subsequently, trigger assessment will be completed to assess measured turbidity data (NTU) 
against management triggers at each reac�ve site during the trenching ac�vi�es, the following steps 
will be followed (based on methods outlined in INPEX’s Maintenance DSDMP (INPEX, 2018; INPEX, 
2022).  

+ Daily average turbidity will be calculated using turbidity data recorded by telemetered buoys 
between 0:01am to midnight at each reac�ve site.  

+ If there is a data loss and the period is less than 12 hours, then the daily average will be calculated 
based on remaining data as one �dal period should have been captured.  

+ If there is a data loss and the period is greater than 12 hours, then the daily average may be derived 
in one of the following ways: 
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– Where data loss is greater than 12 hours but less than 24 hours:  

+ Daily average turbidity will be calculated on the available data provided that the 
expected maximum turbidity period for that day, based on review of previous water 
trends, is captured. If the expected maximum turbidity period is not captured, then if 
prac�cable a nearby monitoring site will act as surrogate.  

– Where data loss is greater than 24 hours:  

+ Where prac�cable a nearby monitoring site will act as surrogate un�l equipment repair 
or replacement can occur.  

+ Note if telemetry func�on of buoys ceases to work the data in most instances will be recorded on 
the buoys for download and analysis post repair.  

+ Once daily average turbidity values are calculated for reac�ve sites, they will be compared against 
the trigger values in Table 8-5. 

+ Where a trigger value is exceeded for more than the allowable number of consecu�ve days 
(dura�ons detailed in Table 8-5) then an exceedance event has occurred. 

+ If an exceedance trigger event has occurred, Santos, in consulta�on with the Monitoring 
Consultant and Dredging Contractor (as appropriate), will complete an atributability assessment 
(Sec�on 8.2.2.3). 
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10 Implementation strategy 
This sec�on presents the processes and procedures that will be implemented to ensure the 
environmental requirements within this TSDMMP will be met, including: 

+ Specific systems, prac�ces and procedures that ensure both environmental impacts and risks are 
reduced to ALARP and Environmental Performance Objec�ves (EPOs), Performance Criteria and 
Performance Standards of this TSDMMP are being met; 

+ A clear chain of command, outlining roles and responsibili�es of personnel involved in the 
implementa�on, management and review of this TSDMMP; 

+ Measures to ensure that employees and/or contractors working in rela�on to this ac�vity are 
aware of their responsibili�es regarding the environment and have the appropriate skill and 
training; 

+ Audi�ng, review and revision processes; 

+ Incident recording and repor�ng in line with Santos and regulatory requirements; 

+ Maintenance of quan�ta�ve records of discharges and emissions; and 

+ Details of emergency response and oil spill arrangements. 

This implementa�on strategy is consistent with the Barossa Health, Safety & Environment 
Management Plan for Execute (BAA-200 0003). 

Stakeholder engagement is assessed separately for the requirements of the ac�vity. Ongoing 
stakeholder management strategies are discussed in Sec�on 11. 

10.1 Leadership, accountability and responsibility 
To enable the DPD Project to succeed in mee�ng environmental objec�ves as outlined within this 
TSDMMP, the following measures apply: 

+ Appropriately skilled and qualified DPD Project team is established with HSE accountabili�es, 
responsibili�es, and resources clearly defined; 

+ Se�ng of EPOs and Performance Criteria (incl. Targets and Performance Indicators) and 
establishment of the prac�ces and tools used to measure performance and drive con�nual 
improvement (Sec�on 8); and 

+ Implemen�ng HSE Leadership Teams with key contractors to discuss HSE performance and 
improvement 

The Barossa Project Director is responsible for delivery of the Barossa Development, including the DPD 
Project, and has responsibili�es for: 

+ Accountability for project HSE performance 

+ Demonstra�ng strong and visible HSE leadership 

+ Endorsing HSE performance indicators and targets 

+ Communica�ng HSE performance and events to the Chief Opera�ng Officer, Upstream Oil & Gas 

+ and Group Execu�ve Commitee. 

+ Providing HSE resources. 
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+ Engaging with senior regulatory managers. 

The Barossa Project Director is supported by the Barossa Project Management Team. The effec�ve 
implementa�on of this TSDMMP requires collabora�on and coopera�on among Santos Barossa Team 
personnel and contractors. The accountabili�es of key Santos and contractor personnel in rela�on to 
the implementa�on, management and review of the TSDMMP is outlined in Table 10-1. 

Table 10-1: Chain of command, key leadership roles and responsibili�es 

Title (role) Environmental responsibili�es 

Office-based personnel  

Santos Barossa 
Subsea and 
Pipelines Manager 

+ Confirm that the campaign is undertaken in accordance with this 
TSDMMP. 

+ Provide sufficient resources to implement the management controls in 
this TSDMMP. 

+ Confirm Contractor personnel atend an environmental induc�on upon 
commencing work on the campaign (Sec�on 10.2). 

+ Ac�on the management ac�ons, as detailed in the Environmental 
performance standards (EPS) in this TSDMMP (Sec�on 8), as required, 
prior to the commencement of the ac�vity. 

+ Confirm the Contractor meets the requirements of the Santos 
management system and relevant standards/procedures. 

Santos Barossa HSE 
Manager 

+ Provide assurance that adequate resources are provided to support all 
environmental ac�vi�es associated with this TSDMMP. 

+ Develop a program to implement and monitor TSDMMP commitments. 

+ Liaise with NT EPA, DITT, DCCEEW and other regulators. 

+ Ensure incident no�fica�on process is in place and inves�ga�ons 
completed to iden�fy root causes. 

+ Review and submit environmental performance reports and external 
environmental incident no�fica�on reports. 

Santos Barossa GEP 
Package Lead  

+ Confirm the campaign is undertaken in accordance with this TSDMMP. 

+ Communicate any changes to the ac�vity that may affect the risk and 
impacts assessment, EPOs, EPSs and MAs detailed in this TSDMMP to 
the Santos HSE team. 

+ Coordinate resources required to enable the commitments in this 
TSDMMP to be maintained. 

+ Confirm the repor�ng of environmental incidents meets both external 
and Santos’ incident repor�ng requirements. 

+ Liaise with Santos Environmental Advisor on environmental incidents 
and what cons�tutes a reportable incident. 

+ Track and close out of any correc�ve ac�ons raised from environmental 
audits as required by this TSDMMP. 
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Title (role) Environmental responsibili�es 

Santos Marine 
Manager   

+ Confirm vessel ve�ng as per the Santos Offshore Marine Assurance 
Procedure (SO 91 ZH 10001). 

+ Ensure relevant inspec�ons are undertaken to confirm vessels comply 
with relevant Marine Orders and Santos marine standards/procedures 
and on boarding requirements to meet safety, naviga�on and 
emergency response requirements. 

Santos Barossa 
Crisis and 
Emergency 
Management 
Specialist  

+ Develop Santos Crisis Management and Emergency Response Plans and 
procedures. 

+ Ensure emergency response drills are undertaken as per Santos Crisis 
Management and Emergency Response plans and procedures. 

Santos Emergency 
Response 
Coordinator 

+ Undertake Santos Incident Management Team (IMT) drills and exercises 
in accordance with the Crisis and Incident Management Exercise 
Schedule. 

+ Undertake assurance ac�vi�es on oil spill response arrangements 

+ Review Santos Emergency Response Plans and procedures. 

Santos Barossa 
Environmental 
Advisor/s  

+ Develop offshore environmental approval documents, including DPD 
Project EMPs and OPEP, for submission and acceptance by DITT. 

+ Provide environmental induc�ons to contractor personnel. 

+ Ensure environmental inspec�ons and audits are undertaken against 
TSDMMP commitments as per the Barossa Project Environmental 
Compliance Assurance Plan (BAA-200 0635). 

+ Review and approve chemical products that will be discharged to the 
marine environment and require assessment. 

+ Review biofouling risk assessments undertaken by Contractors. 
+ Prepare environmental performance reports. 

+ Advise on environmental incident repor�ng requirements, including 
what cons�tutes a reportable incident 

Santos Barossa 
External Rela�ons 
Advisor 

+ Prepare and implement the relevant and interested persons 
consulta�on program for the DPD ac�vity. 

+ Manage and report on any relevant and interested persons consulta�on 
received in rela�on to the ac�vity. 

+ Undertake ongoing engagement with relevant and interested persons, 
for the dura�on of the ac�vity, as required. 
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Title (role) Environmental responsibili�es 

Contractor Project 
Manager 

+ Undertake the pipelay installa�on in accordance with this TSDMMP. 

+ Provide the resources required to enable the commitments in this 
TSDMMP to be maintained. 

+ Confirm vessel management system and procedures are implemented 
and comply with the requirements detailed in this TSDMMP. 

+ Confirm personnel receive an environmental induc�on that meets the 
requirements outlined in this TSDMMP  

+ Ensure invasive marine species and pests are risk assessment on all 
vessels mobilised to the opera�onal area. 

+ Ensure that all crew atend HSE induc�ons and that atendance records 
saved. 

+  Ensure incidents are reported and inves�gated, as required. 

Site and offshore based personnel  

Santos Senior 
Client Site 
Representa�ve  

+ Confirm contractors undertake the ac�vity in a manner consistent with 
the EPOs and environmental management procedures detailed in this 
TSDMMP. 

+ Confirm the management measures detailed in this TSDMMP are 
implemented. 

+ Communicate any changes to the ac�vity to the Santos Environmental 
Advisor. 

+ Confirm all subsea chemical components and other fluids that may be 
discharged to the marine environment are approved for use. 

+ Confirm that the Vessel Master and all crew adhere to the requirements 
of this TSDMMP. 

+ Advise the Santos GEP Package Lead of any changes in ac�vi�es that 
may lead to nonconformance with the EPOs in this TSDMMP. 

+ Report environmental incidents to Santos GEP Package Lead. 
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Title (role) Environmental responsibili�es 

Vessel Master 
(contractor 
personnel) 

+ Confirm vessel management system and procedures are implemented 
and comply with the requirements detailed in this TSDMMP. 

+ Confirm personnel receive an environmental induc�on that meets the 
requirements outlined in this TSDMMP on commencing work on the 
vessel. 

+ Confirm crew personnel are competent to undertake the assigned work 
tasks. 

+ Confirm SOPEP drills are undertaken in accordance with the vessel’s 
schedule. 

+ Comply with vessel entry and movement requirements within exclusion 
zones. 

+ Maintain ballast water management plan, valid ballast water 
management cer�ficate, ballast water management records, and 
An�fouling System Cer�ficate specific to the vessel. 

+ Maintain records of fuel use and vessel discharges/ transfers (including 
waste, sewage and oily water) as per MARPOL and Santos requirements 

+ Confirm vessel crew are provided with sufficient training to implement 
the SOPEP/SMPEP (as appropriate to vessel class). 

+ Ensure supervision of all bunkering/transfer opera�ons to the vessel. 
+ Report any environmental incidents or non-conformance with the EPOs, 

EPSs or MA in this TSDMMP in accordance with Santos and statutory 
requirements. 

Offshore 
Construc�on 
Superintendent 
(Contractor 
Personnel) 

+ Responsible for ensuring that pipeline construc�on ac�vi�es are 
performed in accordance with this TSDMMP.  
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Title (role) Environmental responsibili�es 

Offshore HSE 
Advisors (Santos 
and/or Contractor) 

+ Support the Santos Senior Client Site Representa�ve to ensure that the 
controls detailed in this TSDMMP relevant to offshore ac�vi�es are 
implemented and assist in collec�on and recording of evidence of 
implementa�on (other controls are implemented and evidence 
collected onshore). 

+ Support the Santos Senior Client Site Representa�ve to ensure 
environmental incidents or breaches of objec�ves and/ or standards 
outlined in this TSDMMP, are reported, and correc�ve ac�ons for 
incidents and breaches are developed, tracked and closed out in a 
�mely manner. 

+ Ensure periodic environmental inspec�ons/reviews are completed and 
correc�ve ac�ons from inspec�ons are developed, tracked and closed 
out in a �mely manner. 

+ Review Contractors procedures, input into Toolbox talks and JSAs. 

+ Provide day to day environmental support for ac�vi�es in consulta�on 
with the Santos Environmental Advisor. 

All Project 
personnel 

+ Act in an environmentally responsible manner. 

+ Undertake work in accordance with accepted HSE systems and 
procedures. 

+ Comply with this TSDMMP and all regulatory requirements as applicable 
to assigned role. 

+ Report any unsafe condi�ons, near misses or environmental incidents 
immediately to supervisors. 

+ Atend environmental induc�ons and HSE mee�ngs, and complete 
training as required. 

+ Report marine megafauna sigh�ngs as applicable to role in accordance 
with Project requirements 

 

10.2 Workforce training and competency 
This sec�on describes the mechanisms that will be in place, so all Project personnel (including 
employee and contractor roles) are aware of his or her responsibili�es in rela�on to the TSDMMP and 
has appropriate training and competencies. 

10.2.1 Inductions 
Santos and its contractors will develop a mandatory project induc�on, which will detail TSDMMP 
requirements. Project induc�on atendance will be logged and held with the Project Administra�on 
Assistant. Santos personnel will be required to complete required contractor site and facility induc�ons, 
including DLNG facility induc�ons, including permi�ng requirements, as applicable for working in and 
around the DLNG facility. 
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All Project site roles will complete an induc�on that will include a component addressing their TSDMMP 
responsibili�es. Induc�on atendance records for all personnel will be maintained. Induc�ons will 
include informa�on about: 

+ Environment, Health and Safety Policy 

+ Regulatory regime 

+ Opera�ng environment (for example, nearby marine protected areas) 

+ Ac�vi�es with highest risk 

+ TSDMMP EPOs, Performance Indicators and management commitments (Sec�on 8) 

+ Incident repor�ng and no�fica�ons 

+ Regulatory compliance repor�ng 

+ Importance of marine communica�ons regarding any poten�al interac�ons with other marine 
users 

+ Process for assessing changes to TSDMMP ac�vi�es 

+ Oil pollu�on emergency response. 

10.2.2 Training and competency 
The implementa�on of training requirements will ensure project personnel have the skills, knowledge 
and competencies to conduct work in a safe manner without harm to their health or the environment.  

All members of the workforce will complete relevant training and/or hold relevant qualifica�ons and 
cer�ficates for their roles. 

Santos and its contractors are individually responsible for ensuring that their personnel are qualified 
and trained. The systems, procedures and responsible persons will vary and will be managed using 
online databases, staff on-boarding process and training departments, etc. 

Personnel qualifica�on and training records will be sampled before and/or during an ac�vity. Such 
checks may be performed during the procurement process, induc�ons, crew change, and opera�onal 
inspec�ons and audits. 

Crew trained in marine fauna observa�on will ensure marine megafauna can be reliably iden�fied to 
species during observa�on periods. 

10.2.3 Workforce involvement and communication 
Daily opera�onal mee�ngs will be held at which HSE will be a standing agenda item. It is a requirement 
that supervisors atend daily opera�onal mee�ngs and that all personnel atend daily toolbox or pre-
shi� mee�ngs. Toolbox or pre-shi� mee�ngs will be held to plan jobs and discuss work tasks, including 
HSE risks and their controls. 

HSE performance will be monitored and reported during the ac�vity, and performance metrics 
(including environmental performance indicators and the number of environmental incidents) will be 
regularly communicated to the workforce. Workforce involvement and environmental awareness will 
also be promoted by encouraging offshore personnel to report marine fauna sigh�ngs and marine 
pollu�on (for example, oil on water, dropped objects).  Findings, learnings and correc�ve ac�ons 
iden�fied from assurance ac�vi�es and incident inves�ga�ons will be communicated to project 
personnel to drive con�nuous improvement (e.g., through HSE Alerts, pre-shi� / toolbox mee�ngs). 
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10.3 Audits and inspections 
Environmental Audits and Inspec�ons undertaken to provide assurance of requirements within this 
TSDMMP are being met may include: 

+ Vessel pre-mobilisa�on inspec�ons 

+ Rou�ne vessel environmental inspec�ons (weekly / monthly during Project execu�on) 

+ Contractor Environmental Audits 

+ Regulator Inspec�ons and Audits (as required by Regulator) 

For this TSDMMP the environmental audit and inspec�on processes are described in the Barossa 
Project Environmental Compliance Assurance Plan (BAA-200 0635).  

An Environmental Assurance Ac�vi�es Schedule (EAAS) will be developed and maintained by the 
Barossa HSE Team which will align with the Barossa Project Integrated Audit Schedule. The EAAS will 
provide an overview and schedule of assurance (verifica�on) ac�vi�es required to meet compliance 
for each ac�vity (e.g., inspec�ons, audits, assessments, and reviews). Addi�onally, it will allow Santos 
and the Barossa HSE Team to plan and resource appropriately to ensure all environmental assurance 
requirements can be met. 

Audit criteria, as included within a terms of reference (ToR), will typically include a selec�on of 
management ac�ons and environmental performance standards and outcomes; however, may also 
include parts of the ac�vity descrip�on, stakeholder consulta�on and implementa�on strategies. 

Audit findings may include opportuni�es for improvement and non-conformances (requirements not 
met). Audit non-conformances are managed as described in below. 

10.3.1 Environmental incident reporting internal incident reporting  
All personnel will be informed through induc�ons and daily opera�onal mee�ngs of their duty to report 
HSE incidents and hazards. Reported HSE incidents and hazards will be shared during daily opera�onal 
mee�ngs and will be documented in the incident management systems as appropriate. HSE incidents 
will be inves�gated and reported in accordance with the Santos Incident Repor�ng and Inves�ga�on 
Procedure (SMS-HSS-OS07-PD01) and contractor procedures. 

The incident repor�ng requirements will be provided to all crew on-board the facili�es and support 
vessels with special aten�on to the repor�ng �me frames to provide for accurate and �mely repor�ng. 

10.3.2 External incident reporting 
Notification of environmental incidents must be in accordance with Part 9 Division 8 of the EP Act and 
Part 10 of the Environment Protection Regulations 2020. The Waste Management and Pollution 
Control Act 1998 (NT) also stipulates the reporting requirements to the NT EPA. DEPWS is responsible 
for monitoring compliance within the conditions of Environmental Approval (EP2022/022-001) issued 
by the Minister. 

In an emergency, the NT EPA Pollution Response Hotline should be notified by telephoning 1800 064 
567 

10.3.2.1 Reportable Incident  
As per Division 5, Part 10, Sec�on 255 of the Environment Protection Regulations (2020) no�ce is 
required to be given in the event of an environmental incident that occurs on site causing or 
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threatening material or significant environmental harm. The incident requires the following 
informa�on to be provided to the CEO (DEPWS): 

+ �me, date, nature, dura�on and loca�on of the incident 

+ the loca�on of the place where the environmental harm is likely to occur 

+ the nature, the es�mated quan�ty or volume and the concentra�on of any pollu�on involved 

+ the circumstances in which the incident occurred (including the cause of the incident, if known) 

+ the ac�on taken or proposed to be taken to deal with the incident and any resul�ng environmental 
harm, if known 

This information should be provided orally to the CEO, or nominated person, and then by giving the 
CEO a written notice containing the required information within 24 hours after the oral notice is given 

These details should also be provided to DITT within 24 hours of the incident occurring. 

10.3.2.2 Wildlife incident reporting 
Any incident resul�ng in a significant impact to a species listed as threatened or migratory under the 
Environment Protection and Biodiversity Protection Act 1999 (EPBC Act 1999) is to be reported to 
DCCEEW as soon as prac�cable (and in any case within 24 hours) of becoming aware of the event 
occurring. For the Project Area, marine species listed as threatened or migratory under the EPBC Act 
include marine turtles (all species), dolphins, dugongs and crocodiles. 

The report will contain: 

+ �me, loca�on and descrip�on of the incident 

+ a summary of the response being undertaken 

+ details of the relevant contact person. 

Any occurrences of stranded, injured or entangled marine megafauna are also to be reported to NT 
Marine Wild Watch (1800 453 941) (DEPWS) as soon as prac�cable a�er observing. 

10.3.2.3 Hydrocarbon/ hazardous substance spill reporting 
External repor�ng requirements will include repor�ng to Darwin Port (for incidents within Darwin Port 
limits), NT EPA (as above) and the Australian Mari�me Safety Authority (AMSA), including comple�on 
of a marine pollu�on no�fica�on (POLREP). Oil spill repor�ng is to follow any addi�onal repor�ng 
requirements outlined within the DPD Project Oil Pollu�on Emergency Plan (BAS-210 0026). 

10.3.3 Corrective actions 
Correc�ve ac�ons iden�fied from environmental assurance ac�vi�es and incident inves�ga�ons will 
be derived in collabora�on with contractors. For this TSDMMP, correc�ve ac�ons and con�ngency 
processes are described as per the Barossa Project Environmental Compliance Assurance Plan (BAA-
200 0635) and Barossa Health, Safety & Environment Management Plan for Execute (BAA-200 0003).  

TSDMMP non-conformances will be addressed and resolved by a systema�c correc�ve ac�on process 
as outlined in Santos’ Management System. Santos’ incident and ac�on tracking management system 
(HSE Toolbox) will be used to track correc�ve ac�ons in the following instances: 

+ Where there has been or poten�ally been a reportable incident 

+ Where there has been a non-compliance in accordance with a statutory plan, including a breach of 
an EPO or EPS 
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+ Where any correc�ve ac�on requires no�fica�on to an external regulatory or statutory body 

+ Where there are correc�ve ac�ons from formal audits (Contractor Pre-Start Audit, external 
regulator audit etc.). 

Once entered, correc�ve ac�ons, �me frames and responsible persons (including ac�on owners and 
event validators) will be assigned. Correc�ve ac�on ‘close out’ will be monitored using a management 
escala�on process. 

Environmental correc�ve ac�ons iden�fied through compliance assurance ac�vi�es are to be promptly 
managed to ensure �meframes for external repor�ng are met and that decision making is made visible. 

All non-compliances will be reported as detailed in Sec�on 10.5. 

10.3.4 Continuous improvement 
For this TSDMMP, con�nuous improvement will be driven by the list below and may result in a review 
of the TSDMMP, with changes applied in accordance with Sec�on 10.6. 

+ Improvements iden�fied from the review of business-level HSE key performance indicators 

+ Ac�ons arising from Santos and departmental HSE improvement plans 

+ Correc�ve ac�ons and feedback from HSE audits and inspec�ons, incident inves�ga�ons and a�er-
ac�on reviews 

+ Opportuni�es for improvement and changes iden�fied during pre-ac�vity reviews and MoC 
documents 

+ Ac�ons taken to address concerns and issues raised during the ongoing stakeholder management 
process (Sec�on 11). 

Iden�fied con�nuous improvement opportuni�es will be assessed in accordance with the MoC process 
(Sec�on 10.6) to ensure any poten�al changes to this TSDMMP are managed in a controlled manner. 

10.4 Emergency preparedness and response 
Emergency preparedness and response arrangements, applicable to ac�vi�es covered by this TSDMMP, 
including for oil spill response, will be included in Santos and Contractor procedures. 

10.4.1 Contractor emergency and oil spill response plans 
DPD Project contractors are responsible for having comprehensive Emergency Response Plans (ERPs) 
that address emergency response ac�ons associated with all credible incidents for the ac�vity. These 
will describe the interface arrangements between Contractor and Santos Incident Management 
structures and cover all aspects of emergency response including technical, logis�cal and medical 
support. 

Contractor ERPs will outline roles and responsibili�es of contractor personnel for emergency events. 
The ERPs are accepted by Santos and reviewed on an annual basis by the contractor or if a significant 
change has occurred to the incident management or emergency response arrangements.  

Scenario-based drills are performed to test the emergency response arrangements and updates are 
made to improve the ERPs, if required. 

Contractor vessels undertaking ac�vi�es covered by this TSDMMP are required, where applicable to 
vessel class, to have Shipboard Oil Pollu�on Emergency Plans (SOPEP) and/or Shipboard Marine 
Pollu�on Emergency Plans (SMPEPs) outlining hydrocarbon/ hazardous substance spill response 



 
 

Santos Ltd | Darwin Pipeline Duplication (DPD) Project – Trenching and Spoil Disposal 
Management and Monitoring Plan (TSDMMP) 

Page 193 of 213 

 

arrangements, including response ac�ons and equipment requirements. Vessels are required to 
conduct regular spill response drills as per arrangements detailed in these plans. 

10.4.2 Santos incident management and oil spill response arrangements 
Santos maintains Incident and Crisis Management Teams (IMT and CMT) and support arrangements to 
respond to all-hazard incidents, including oil spill incidents, at its sites and for ac�vi�es under its control 
or influence, including ac�vi�es covered under this TSDMMP. Santos’ crisis and incident management 
arrangement are outlined within the Crisis, Incident Management & Emergency Response Procedure 
(SMS-HSS-OS05-PD01) and Incident Management Plan – Upstream Offshore (SO-00-ZF-00025). IMT 
and CMT training and exercise requirements, including OPEP exercises, are included within an annual 
training and exercise plan and schedule. 

Specific oil spill response support strategies and arrangements for hydrocarbon spill scenarios covered 
in this TSDMMP will be outlined within the DPD Project Oil Pollu�on Emergency Plan (BAS-210 0026). 
This will include roles and responsibili�es and response strategies / resources applicable for responding 
to worst case spill scenarios for DPD ac�vi�es covered by this TSDMMP. The arrangements within the 
OPEP will provide support to, and interface with, response ac�vi�es undertaken by onsite personnel 
(e.g., vessel oil spill response ac�vi�es), as well as response ac�vi�es coordinated by designated NT 
Control Agencies. The OPEP will detail the tes�ng of those arrangements and the requirements for 
updates of the OPEP if necessary. 

10.5 Reporting and notifications 
Environmental repor�ng for the DPD Project construc�on ac�vi�es will include reports between 
Subcontractors and Contractors, Contractors and Santos, and Santos and Stakeholders, including 
Regulatory authori�es. Reports will be delivered within agreed upon �meframes. Table 10-3 outlines 
the repor�ng requirements relevant to this TSDMMP.  

Conditions within Environmental Approval EP2022/022-001 require a report on the environmental 
performance of the actions, and compliance with conditions listed in that approval, to be provided to 
the NT EPA within six months of completion of commissioning. This report should be undertaken by 
an independent qualified person (definition as per Approval document). 

This report must include: 

a. Any monitoring data and reportable incidents 

b. Provide an analysis and interpretation of monitoring data to demonstrate whether compliance 
with the requirements of conditions has been achieved 

c. Include an assessment of the effectiveness of monitoring, management and contingency 
measures implemented to comply with the requirements of condition 5-1 (1) and 5-1 (2) 

d. Identification of all non-compliances and describe corrective and preventative actions taken 

e. An endorsement by the approval holder (Santos) and a statement as to whether the approval 
holder complied with the conditions of this approval. 

  

Any environmental monitoring data required to be collected under the environmental approval 
EP2022/022-001 must be retained by Santos (the approval holder) for a period of not less than 10 
years, commencing from the date the data is collected or obtained. This data may be required by the 
Minister and must be provided if requested. 
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A detailed schedule of repor�ng requirements and submission dates for the DPD Project will be 
developed as per the Barossa Project Environmental Compliance Plan (BAA-200 0635). 

10.5.1 Internal reporting 
10.5.1.1 Routine reporting  
Internal repor�ng will occur between trenching and environmental consul�ng contractors and Santos. 
This repor�ng will be undertaken on a daily and weekly basis and will include trenching opera�on and 
environmental performance reports.  

Daily reports will be provided by contractors to Santos, this will include: 

+ Dredge log  

+ Telemetered turbidity data recorded at monitoring sites for 24-hr period prior to repor�ng, 
including the daily rolling average turbidity value (Sec�on 9) 

+ Turbidity data trigger exceedance (Sec�on 9) 

+ Telemetered water temperature data recorded at coral monitoring sites for 24-hr period prior to 
repor�ng, including the 21-day rolling water temperature average (Sec�on 9) 

+ Coral water temperature trigger exceedance  

+ Marine megafauna interac�ons  

+ Changes to weekly trenching plan  

Weekly reports will be provided by the contractors to Santos, this will include:  

+ Weekly dredge report  

+ Telemetered turbidity data recorded at monitoring sites for the week prior to repor�ng, including 
daily rolling average turbidity value (Sec�on 9) 

+ Responses to turbidity and coral water temperature trigger exceedances  

+ Responses to marine megafauna interac�ons  

+ Changes to overall dredge plans  

+ Summary of environmental events 

+ Inspec�on and/or audit outcomes and status of ac�ons/findings 

10.5.1.2 Environmental event reporting and investigation 
Environmental incidents, hazards, non-compliances and near misses are deemed by Santos as 
environmental events. Contractors will report all environmental events related to trenching and spoil 
disposal ac�vi�es in accordance with contractual requirements. Environmental events will be 
documented and inves�gated as appropriate. Ac�ons taken to prevent and or mi�gate environmental 
events will be documented and tracked by the contractor un�l close-out.  

10.5.2 External reporting  
10.5.2.1 Exceedance reporting  
In the event that Level 2 trigger values (detailed in Sec�on 8.2.2.1) are exceeded during trenching and 
spoil disposal ac�vi�es, and exceedance is atributable to trenching ac�vity, Santos will no�fy DITT and 
NT EPA/DEPWS as soon as prac�cable (within 24 hours a�er becoming aware of exceedance). 
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Indica�ve no�fica�on and repor�ng �meframes (in business days) for each step is summarised in Table 
10-2. 

Table 10-2: Trigger exceedance no�fica�on and repor�ng summary  

Communica�on Trigger Level  Time  Content 

Ini�al exceedance 
no�fica�on  

Level 2 Within 24 hours 
following iden�fica�on 
of exceedance  

No�fy stakeholders of 
exceeded triggers. 

Atributability no�fica�on  Level 2 Within 5 days of 
exceedance 

No�fy stakeholder 
atributability  

Exceedance is atributable to dredging  

Exceedance report Level 2 Weekly Report including 
management ac�ons 
implemented and their 
effec�veness (where 
prac�cable) 

Lessons learnt report  Level 2 15 days a�er return to 
below Level 1 trigger 
level  

Report on exceedance 
management, including 
lessons learnt.  

10.5.2.2 Monitoring reporting  
DITT and NT EPA/DEPWS will be provided with a comprehensive and interpre�ve water quality report 
following the conclusion of monitoring, unless otherwise agreed upon with regulator.  

This water quality report will be formated following the Na�onal Water Quality Management Strategy, 
Australian Guidelines for Water Quality Monitoring and Repor�ng, no. 7 (ANZECC and ARMCANZ, 2000) 
and will include assessment of likely impacts to sensi�ve receptors from the release of fine material.  

10.5.3 Summary of reporting 
Repor�ng required in associa�on with Santos’ DPD Project, including that detailed above, is 
summarised in Table 10-3.  
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Table 10-3: Summary of repor�ng requirements.  

Report/ No�fica�on Responsibility Content Frequency  Recipient  

Pre-start 

OVID inspec�on reports Santos Marine 
Assurance Team 

Provides a summary of the findings of the support vessel 
inspec�on which assesses compliance with relevant interna�onal 
(e.g. MARPOL 73/78), Australian and Santos requirements.  

Prior to 
commencement 
of the ac�vity 

Santos 

Pre-start contractor audit Santos Barossa Team Confirma�on of compliance with TSDMMP commitments rela�ng 
to opera�onal procedures and processes that Santos require to 
be in place prior to the commencement of the ac�vity. 

Prior to 
commencement 
of the ac�vity 

Santos 

Pre-start no�fica�ons Santos Barossa Team / 
Contractors 

Details on DPD Project commencement to meet requirements of 
stakeholders (including Regulatory authori�es) 

Prior to 
commencement 
of the ac�vity 

Various 
stakeholders 

Execu�on and comple�on 

Regular Stakeholder 
updates 

Santos Barossa Team Regular updates on DPD Project during planning and execu�on 
as per Stakeholder Management Plan (refer Sec�on 11) 

Throughout 
planning and 
execu�on 

Various 
stakeholders 

Contractor 
environmental execu�on 
audit 

Santos Barossa Team Confirma�on of compliance with TSDMMP commitments 
relevant to execu�on of the ac�vity. 

Prior to 
comple�on of 
the ac�vity 

Santos 

Vessel Daily Reports Contractor Vessel 
Master 

Update on day’s ac�vi�es, including any iden�fied non-
conformance against this TSDMMP, and any issues that may need 
addressing.  

Daily  Santos 

Vessel Environmental 
Reports/Checklists 

Contractor Vessel 
Master 

Compliance against key regulatory and contractual commitments 
(including TSDMMP commitments). Repor�ng of fuel usage, 
vessel discharges and emissions etc. 

Weekly/ 
Monthly1 

Santos 
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Report/ No�fica�on Responsibility Content Frequency  Recipient  

HSE Mee�ngs Records Contractor and Santos 
Barossa Team 

Monthly, dedicated HSE mee�ngs are held with the offshore and 
Perth-based management (including contractor management) 
and advisors to address targeted health, safety and environment 
incidents and ini�a�ves. Minutes of these mee�ngs are 
produced and distributed as appropriate. 

Monthly Santos 

Comple�on no�fica�ons Santos Barossa Team / 
Contractors 

Details on DPD Project comple�on to meet requirements of 
stakeholders (including Regulatory authori�es) 

Following 
comple�on of 
the ac�vity 

Various 
stakeholders 

Unexpected Finds 
No�fica�on 

Contractor and Santos 
Barossa Team 

No�fica�on by Contractor of poten�al unexpected find of 
heritage value. Further no�fica�on to Mari�me Archaeologist 
and NT Heritage Branch, as required, following Unexpected Finds 
Protocol. 

Dependent 
upon 
occurrence of 
unexpected find 
of cultural value 

NT Heritage 
Branch 

Environmental 
Monitoring Reports 

Santos Contractor and 
Santos Barossa Team / 
Environmental 
Monitoring Contractor 

Repor�ng on the outcomes of environmental monitoring 
ac�vi�es (including water quality and benthic habitat 
monitoring) associated with the DPD Project construc�on 
ac�vi�es. 

Various 
dependent 
upon program 

Santos 

NT EPA/ 
DEPWS 
DITT 

DCCEEW (if 
required) 

Environmental 
Performance/ 
Compliance Assurance 
Report  

Santos Barossa Team Provides a summary of compliance performance, including the 
environmental performance objec�ves, standards and 
measurement criteria within this TSDMMP and any other 
condi�ons of approval on the DPD Project. 

At comple�on 
of the ac�vity 
and not less 
than annually 

NT EPA/ 
DEPWS 
DITT 

DCCEEW (if 
required) 

Incident repor�ng 
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Report/ No�fica�on Responsibility Content Frequency  Recipient  

Incident Report – Internal Contractor and Santos 
Barossa Team 

Provides framework for Internal no�fica�on of incidents 
including spills. The first report contains tools for assessing the 
severity of the incident and escala�ng as per the incident 
no�fica�on procedure. Incident repor�ng will also be undertaken 
through Santos’ online EHS Toolbox system. 

Incident specific Santos 

Incident Report – 
Reportable 
Environmental Incident  

(EP Regula�ons 2020, 
WMPC Act) 

Santos Barossa Team No�fica�on of environmental incidents must be in accordance 
with Part 9 Division 8 of the EP Act and Part 10 of the 
Environment Protec�on Regula�ons 2020. There is also a 
requirement for repor�ng of Reportable Incidents as per Part 3 
of the Waste Management and Pollution Control Act 1998 
(WMPC Act) 

Incident specific NT EPA/ 
DEPWS 

DITT 

Incident Report – Wildlife 
Incidents 

Santos Barossa Team Repor�ng of incidents involving EPBC Act species and reports of 
stranded, injured or entangled marine megafauna (Sec�on 
10.3.2.3) 

Incident specific NT EPA/ 
DEPWS 

DCCEEW 

 

Incident Report – 
Hydrocarbon/ hazardous 
substance spill 

Contractor and Santos 
Barossa Team 

Repor�ng of NT oil spill incidents to Darwin Port (within port 
limits), AMSA and NT EPA. Addi�onal oil spill repor�ng 
requirements as stated within the DPD Project Oil Pollu�on 
Emergency Plan (BAS-210 0026) 

Incident specific Darwin 
Ports 

AMSA 

NT 
EPA/DEPWS 
DITT 

Incident Report – Egress 
into wreck exclusion zone  

Santos Barossa Team Repor�ng of any egress into or disturbance of the exclusion 
zones of the Booya and Catalina 6 wrecks 

Incident specific Darwin 
Ports 
Harbour 
Master 
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Report/ No�fica�on Responsibility Content Frequency  Recipient  

Environmental repor�ng specific to the TSDMMP 

Ini�al exceedance 
no�fica�on 

Santos Barossa Team No�fy stakeholders of exceeded triggers. Incident specific 
Within 24 hours 
following 
iden�fica�on of 
exceedance 

Santos 
NT EPA/ 
DEPWS 

DITT 

Atributability 
no�fica�on 

Santos Barossa Team No�fy stakeholder atributability Incident specific 
Within 5 days of 
exceedance 

Santos 
NT EPA/ 
DEPWS 

DITT 

Relevant 
other 
proponents 

Exceedance report Santos Barossa Team Report including management ac�ons implemented and their 
effec�veness (where prac�cable) 

Weekly Santos 

NT EPA/ 
DEPWS 
DITT 

Lessons learnt report Santos Barossa Team Report on exceedance management, including lessons learnt. 15 days a�er 
return to below 
Level 1 trigger 
level 

Santos 

NT EPA/ 
DEPWS 

DITT 

Notes: 

1. As per the Barossa compliance assurance plan 
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10.6 Document management 
This TSDMMP will be revised based on condi�ons of environmental approvals and/or licences and 
submited to the appropriate regulator, for review and approval as required, prior to DPD Project 
implementa�on (i.e., commencement of construc�on ac�vi�es). 

10.6.1 Information management and document control 
This TSDMMP, as well as any approved management of change (MoC) documents, are controlled 
documents and current versions will be available on Santos’ document control system and made 
available to Project contractors. 

As per the Environmental Approval (EP2022/022-001) the TSDMMP and all records associated with 
monitoring and repor�ng against TSDMMP commitments will be maintained for a period of not less 
than 10 years. This includes revisions of the TSDMMP, and subordinate EMPs, writen reports rela�ng 
to environmental performance (monitoring, audit and review), records of emissions and discharges, 
records of calibra�on and maintenance of monitoring devices, records of reportable incidents and any 
reviews and endorsements by the Independent qualified reviewer.  

The management and transfer of environmental assurance evidence between Santos and the primary 
construc�on contractor will be undertaken as per the Barossa Project Gas Export Pipeline (GEP) 
Environmental Compliance Assurance Plan (ECAP) Evidence Management and Transfer Procedure (BAS-
210 0050). 

10.6.2 Management of change 
Following regulatory review and approval of this TSDMMP any changes to Project ac�vi�es as described 
in this document, which have the poten�al to materially increase environmental impacts and risks, will 
be evaluated and controlled following the impact and risk assessment process followed in Sec�on 7. 
The documenta�on and approval of management of change (MoC) assessments will follow the process 
outlined within the Santos Management of Change Procedure (SMS-LRG-OS01-PD04). MoC records will 
be retained and details of MoCs outlined within Regulatory compliance/performance reports. 

As per the Environmental Approval (EP2022/022-001) if a significant new environmental effect or risk 
is iden�fied, or a significant increase in environmental effect of risk iden�fied, which is not already 
provided for in the TSDMMP, a revision of the plan will be submited to NT EPA, as per the requirements 
detailed in Sec�on 10.6.3. 

If there is a change in the petroleum instrument holder, or operator for the ac�vity, a revision of the 
TSDMMP will be submited to NT EPA as soon as prac�cable a�er the change. 

10.6.3 Reviews 
This TSDMMP addresses a temporary construc�on ac�vity. The TSDMMP will be reviewed annually, or 
as required in response to regulatory requirements and any changes to impacts, risks or management 
ac�ons raised in Santos’ assurance processes, incident response, stakeholder engagement or 
contractor engagement. These changes will be evaluated through the MoC process, and significant 
updates required to be communicated to regulators will be submited to the Minister (Minister for 
Environment, Climate Change and Water Security) 10 business days prior to any amendment being 
implemented. Such changes will also be provided to DCCEEW 20 days prior to being implemented. The 
no�fica�on to the Minister and DCCEEW will include a tabulated summary of the amendments with 
document references and the reasons for the amendment. It will also include an assessment of the 
environmental risks and poten�al impacts associated with the amendments. 
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Any revision of this plan that results in a change in the environmental risk or significant change to 
management ac�ons will require an independent qualified person (defini�on as per Approval 
document). to review and endorse that change, prior to submission to the Minister, to ensure that it 
addresses relevant condi�ons within the NT EPA Approval (EP2022/022-001).  
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11 Stakeholder engagement and communications 
The stakeholder engagement approach recognises and is aligned with the NT EPA’s Guidance for 
Proponents – Stakeholder Engagement (NT EPA, 2021a), the NT EPA’s guidance for Preparing a 
Supplementary Environmental Report (NT EPA, 2021b) and the International Association for Public 
Participation’s (IAP2) Quality Assurance Standard for Community and Stakeholder Engagement (IAP2, 
2015).  The approach used for the Project is also in accordance with Santos’s corporate approach to 
stakeholder engagement and industry leading standards and practice.  

Due to the iterative nature of the stakeholder process all relevant details have been contained in one 
document, the SER (BAS-210 0020), to contain updates to one location. The SER provides an outline of 
the objectives, process and key stakeholders consulted for the DPD Project. Additionally, the 
Stakeholder Engagement Plan (SEP) is attached to the SER. It details all consultation undertaken to 
date and information on future engagement activities. 

Prior to the start of consultation formally commencing in late 2021, Santos identified the need to 
engage with other organisations proposing to undertake future trenching activities on an ongoing basis 
throughout the planning and assessment periods. The aim of this specific engagement was to share 
information and seek collaboration across a range of aspects including the undertaking of 
environmental studies, data sharing, spoil disposal and re-use, contracting of vessels and equipment 
and project schedule. The organisations involved are the NT Department of Infrastructure, Planning 
and Logistics (covering three projects), INPEX and the Commonwealth Department of Defence. 

The SER provides a summary of the issues raised relevant to the Project and Santos’ assessment and 
response to these issues. A full register with all submissions and responses is provided in the SER in 
Appendix 2 and a summary can be found in Table 5.1 in the SER. Specifically, the register includes 
submissions and responses related to both the impacts and risks associated with trenching activities 
and collaboration with other proponents of projects involving trenching activities in Darwin Harbour. 

The NT DIPL is developing a reference group that will provide information and advice on its preparation 
of a future dredge management plan for Darwin Harbour. Santos has indicated its willingness to be 
part of these efforts in addition to the other ongoing engagement activities specifically for the DPD 
Project. Further details of the planned engagement following the assessment period, including the 
construction and operation periods, is provided as part of the SEP (Appendix 3 of the SER). Sections of 
the SEP specific to the lead-up to and execution of trenching activities are shown in Table 11-1. 

In preparing the SER, and project management plans, Santos has considered and assessed each 
submission individually, and taken into considera�on the issues raised when engaging with 
stakeholders to assess poten�al impacts and proposed management measures.  

The SER provides a summary of the issues raised relevant to the Project and Santos’ assessment and 
response to these issues. A full register, with all submissions and responses, is provided as an 
atachment to the SER.  
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Table 11-1 Sec�ons of the SEP specific to the lead-up to and execu�on of trenching ac�vi�es 

Stage Aims and Ac�vi�es Deliverables 

Public Comment Period 
on SER and ongoing 
engagement awai�ng 
final NT EPA decision 

Aims: Ensure all issues/concerns raised by stakeholders during the assessment process have 
been addressed; as many addi�onal stakeholders as possible have been iden�fied; all 
stakeholders are aware of the final decision and opportuni�es to further engage with 
Santos. 

Key ac�vi�es: 

+ Engage with DEPWS and stakeholders on addi�onal issues/concerns raised during 
public comment period. 

+ Con�nued engagement with NT Government agencies and private organisa�ons on 
technical issues, secondary project approvals and/or collabora�ve opportuni�es. 

+ No�fica�on to all stakeholders re assessment outcome and condi�ons placed on 
Project; progress on approved ac�vi�es and required associated approvals; stakeholder 
communica�on and consulta�on process going forward. 

+ Con�nued engagement with NT Government agencies and other relevant stakeholders 
for all secondary project approvals that are required prior to ac�vi�es commencing 

+ Engage with indigenous organisa�ons on outcomes from AAPA inves�ga�on and 
Clearance Cer�ficate condi�ons 

+ Con�nued engagement with community and indigenous organisa�ons on opportuni�es 
to support/collaborate associated directly with project ac�vi�es (e.g.  Larrakia Rangers) 
or community-based ac�vi�es 

+ Engage with key contractors to be undertaking ac�vi�es on Santos’ behalf and owners 
of land upon which ac�vi�es will occur (e.g.  Darwin Port, DIPL- East Arm, DLNG, 
Wickham Point Deed Reference Group, Mount Bundey) 

+ Ongoing engagement with poten�al suppliers via ICN NT 

+ Ongoing engagement with the following stakeholders on specific issues raised:  

+ Stakeholder mee�ngs 

+ Presenta�ons at stakeholder 
events (see poten�al list below) 

+ Email, phone communica�on 

+ Distribu�on of project update via 
email 

+ Publica�on of SER documenta�on 
on NT EPA website 

+ No�fica�on via email of SER 
public comment period 

+ Informa�on posted to Santos 
website 

+ Project page on ICN Gateway 
website 

+ Santos ASX and media statements 
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Stage Aims and Ac�vi�es Deliverables 

– Opportuni�es for collabora�on on dredging-related ac�vi�es – NT DIPL, INPEX, 
Department of Defence 

– Pipelay ac�vi�es within Reef Fish Protec�on Area – NT DITT – Fisheries, AFANT, 
NTSC 

– Indigenous consulta�on resul�ng from AAPA Clearance Cer�fica�on – AAPA, NLC, 
Wickham Point Deed Reference Group, other iden�fied Larrakia stakeholders 

– Opportuni�es for collabora�on on environmental studies and modelling – NT 
DEPWS, INPEX, Darwin Harbour Advisory Group, Larrakia Rangers 

– Road traffic management – NT DIPL 

– Darwin Harbour impacts management – NT DIPL, Darwin Port, DHAC, Tourism NT, 
Top End Tourism, AFANT, NTGFIA  

Lead-up to execu�on of 
ac�vi�es 

Aims: Ensure all iden�fied stakeholders are aware of pending ac�vi�es, �meframes, how 
issues/concerns have been mi�gated/are being managed, how complaints will be handled 
and ongoing communica�ons process and contact points. 

Key ac�vi�es: 
+ Con�nued engagement with NT Government agencies and private organisa�ons on 

technical issues and/or collabora�ve opportuni�es. 

+ Con�nued engagement with NT Government agencies and other relevant stakeholders 
for all secondary approvals associated with the Project and required prior to ac�vi�es 
commencing 

+ No�fica�on to all stakeholders re proposed ac�vi�es, schedule stakeholder 
communica�on and consulta�on process going forward. 

+ Ongoing engagement with poten�al suppliers via ICN NT 
+ Engage with key contractors who will be undertaking ac�vi�es on Santos’ behalf and 

the owners of land upon which ac�vi�es will occur (e.g.  Darwin Port, DIPL- East Arm, 
DLNG Management, Wickham Point Deed Reference Group) 

+ Stakeholder mee�ngs 

+ Presenta�ons at stakeholder 
events (e.g.  Darwin Port Users 
Group, Darwin Harbour Advisory 
Commitee, Top End Tourism, 
Tourism NT, NT Chamber of 
Commerce, NT Energy Club) 

+ Email, phone communica�on 
+ Distribu�on of project update via 

email 

+ Distribu�on of project fact sheets 
via email and stakeholder 
mee�ngs 

+ Distribu�on of project 
informa�on via third par�es 
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Stage Aims and Ac�vi�es Deliverables 

+ Ongoing engagement with the following stakeholders on specific issues raised:  

– Opportuni�es for collabora�on on dredging-related ac�vi�es – NT DIPL, INPEX, 
Department of Defence 

– Pipelay ac�vi�es within Reef Fish Protec�on Area – NT DITT – Fisheries, AFANT, 
NTSC 

– Indigenous consulta�on resul�ng from AAPA Clearance Cer�fica�on – AAPA, NLC, 
Wickham Point Deed Reference Group, other iden�fied Larrakia stakeholders 

– Opportuni�es for collabora�on on environmental studies and modelling – NT 
DEPWS, INPEX, Darwin Harbour Advisory Group, Larrakia Rangers 

– Road traffic management – NT DIPL, other stakeholders iden�fied 
– Darwin Harbour impacts management – NT DIPL, Darwin Port, DHAC, Tourism NT, 

Top End Tourism, AFANT, NTGFIA 

(e.g.  Darwin Port, Tourism NT) to 
their membership 

+ Distribu�on of project 
informa�on via paid advertorial 
in NT News 

+ Informa�on posted to Santos 
website 

+ Project page on ICN Gateway 
website 

+ Santos ASX and media statements 

Execu�on of ac�vi�es in 
NT Waters 

Aims: To help ensure safe use by all users of loca�ons where project ac�vi�es are occurring. 
Ensure all iden�fied stakeholders are kept regularly informed of aware of progress on 
current ac�vi�es, pending ac�vi�es, �meframes, how issues/concerns have been 
mi�gated/are being managed, how complaints are being handled and ongoing 
communica�ons process and contact points. 

Key ac�vi�es: 

+ Con�nued engagement with NT Government agencies and private organisa�ons on 
technical issues and/or collabora�ve ac�vi�es. 

+ Con�nued engagement with NT Government agencies and other relevant stakeholders 
for the safe and efficient compliance of all secondary approvals (e.g.  road traffic 
management, waste discharges, licence condi�ons) associated with the Project 

+ No�fica�on to all stakeholders re proposed ac�vi�es, schedule stakeholder 
communica�on and consulta�on process going forward. 

+ Ongoing engagement with poten�al suppliers via ICN NT 

+ Stakeholder mee�ngs 

+ Presenta�ons at stakeholder 
events (e.g.  Darwin Port, Top End 
Tourism, Tourism NT, Chamber of 
Commerce, Energy Club) 

+ Email, phone communica�on 

+ Distribu�on of project update via 
email 

+ Distribu�on of project fact sheets 
via email and stakeholder 
mee�ngs 

+ Project fact sheets posted to 
Santos external website 
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Stage Aims and Ac�vi�es Deliverables 

+ Ongoing engagement with key contractors undertaking ac�vi�es on Santos’ behalf and 
the owners of land upon which ac�vi�es will occur (e.g.  Darwin Port, DIPL- East Arm, 
DLNG Management, Wickham Point Deed Reference Group) to ensure efficient 
communica�ons and help maintain safe opera�ons. 

+ Ongoing engagement with the following stakeholders on specific issues raised:  

– Opportuni�es for collabora�on on dredging-related ac�vi�es – NT DIPL, INPEX, 
Department of Defence 

– Pipelay ac�vi�es within Reef Fish Protec�on Area – NT DITT – Fisheries, AFANT, 
NTSC 

– Indigenous consulta�on resul�ng from AAPA Clearance Cer�fica�on – AAPA, NLC, 
Wickham Point Deed Reference Group, other iden�fied Larrakia stakeholders 

– Opportuni�es for collabora�on on environmental studies and modelling – NT 
DEPWS, INPEX, Darwin Harbour Advisory Group, Larrakia Rangers 

– Road traffic management – NT DIPL 
– Darwin Harbour impacts management – NT DIPL, Darwin Port, DHAC, Tourism NT, 

Top End Tourism, AFANT, NTGFIA 

+ Distribu�on of project 
informa�on via third par�es 
(e.g.  Darwin Port, Tourism NT) to 
their membership 

+ Distribu�on of project 
informa�on via paid advertorial 
in NT News 

+ Physical loca�on on Darwin 
Harbour for distribu�on of 
project informa�on and 
discussion of issues/concerns  

+ Santos ASX and media statements 
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