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Executive summary 
As part of Project N2263, the Department of Defence (Defence) is proposing to 
upgrade and expand the wharf facilities of HMAS Coonawarra, operated by the Royal 
Australian Navy (RAN) in Darwin, Northern Territory (the site). The upgrade and 
expansion work will require dredging of sediments in the HMAS Coonawarra harbour 
basin and the management and disposal of dredged material.  

GHD Pty Ltd (GHD) and Kellogg Brown & Root Pty Ltd (KBR) have been retained by 
Defence as the Design Services Consultant (DSC) and Design Services Sub-
consultant (DSSC) respectively for Project N2263. 

Further wharf upgrades termed Option 6B (Floating Eastern Wharf) and Option 6C 
(Hybrid Eastern Wharf) are being considered as part of sub-package NCIS-5 of Project 
N2263. These options involve dredging, and so sediment characterisation and 
evaluation of sediment disposal options are therefore needed.  

A sediment sampling and analysis plan (SAP) was developed by KBR on behalf of 
Defence to define these requirements. The SAP set out the sediment sampling and 
analysis required to assess the characteristics and contamination status of the 
sediment within the dredge area for Options 6B and 6C. The sediment sampling 
fieldwork and laboratory testing program was implemented in November 2020 in 
accordance with the SAP. This Marine Sediment Assessment Report presents the 
results of that program. 

The main findings from the assessment were: 

 Materials sampled within the dredge area predominantly comprised soft grey clay 
marine sediments underlain by stiff to very stiff clay. Except at two locations, core 
refusal occurred at depths ranging between 0.6 m and 2.3 m on very stiff clay or 
bedrock. 

 Detected metal and metalloid concentrations, mean values and 95% UCLs were 
compliant with NAGD (2009) Screening Levels.  

 Preliminary analytical results identified elevated TBT concentrations in three 
samples. To adopt a cautionary approach, repeat TBT analysis and elutriate tests 
were requested. Repeat analysis of TBT for re-extracted sediment in three samples 
were less than the preliminary concentrations while the re-runs of the original 
extract yielded the same results. Elutriate tests detected were less than the marine 
guideline of 6 ng/L in three samples that were identified to have elevated TBT 
concentrations.  

 The 95% UCL of the mean for normalised TBT (as Sn) was less than the screening 
criteria although there were four normalised tributyltin (as Sn) concentrations that 
exceeded the NAGD Screening Level of 0.009 mg/kg. Elevated concentrations of 
TBT were identified from SD101, SD102 and SD111, at the 0.5 m to 1.5 m depth 
interval. The rest of 28 sediment samples were compliant with the NAGD screening 
level for TBT.  

 Nitrogen and phosphorous-based nutrients were variously detected in samples 
typical of marine sediments of this type. 
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 Concentrations of BTEXN, TPH, PAHs, OC/OP pesticides were compliant with the 
NAGD screening criteria and PFAS compounds were not detected above their 
respective LoRs in any of the samples.  

 Overall, the QA/QC analysis indicates that the dataset of sediment chemistry is 
reliable for assessing the suitability of the proposed dredge material for potential 
marine impacts during dredging and disposal. 

 In consideration of the proposed sea disposal of the dredged sediments, the risk of 
oxidation and acidification is low because the sediments remain saturated by 
seawater during the dredging and disposal process. In this case treatment of 
dredge spoil is not required, and no Acid Sulfate Soils (ASS) management 
measures would therefore be applicable. However, should the soft clay sediments 
be placed onshore, ASS management measures will need further consideration in 
accordance with the relevant guidelines. 

Based on the analytical results and assessments, the near-shore sea discharge of the 
sampled sediments from within the proposed Option 6B and Option 6C dredge area is 
considered to be a suitable option for dredge spoil disposal and is consistent with the 
provisions of the NAGD.  



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | iii 

Table of contents 
1.  Introduction ...................................................................................................................... 1 

1.1  Background .......................................................................................................................... 1 

1.2  Purpose of this report .......................................................................................................... 1 

1.3  Limitations ........................................................................................................................... 1 

2.  Project description ........................................................................................................... 3 

2.1  HMAS Coonawarra .............................................................................................................. 3 

2.2  Dredging design ................................................................................................................... 3 

2.3  Dredging and management of dredge material .................................................................. 3 

3.  Environmental setting ...................................................................................................... 5 

3.1  Harbour characteristics ....................................................................................................... 5 

3.2  Surface water ....................................................................................................................... 5 

3.3  Geology ................................................................................................................................ 5 

3.4  Hydrogeology ....................................................................................................................... 6 

4.  Dredging history .............................................................................................................. 7 

5.  Available information ....................................................................................................... 8 

5.1  Previous contamination investigations ............................................................................... 8 

5.2  Marine SAQP Implementation Report (2019) ..................................................................... 9 

5.3  Potential contaminants of concern ..................................................................................... 9 

5.4  Potential sensitive receptors ............................................................................................. 10 

6.  Investigation methodology ............................................................................................. 11 

6.1  Sampling rationale ............................................................................................................. 11 

6.2  Fieldwork ........................................................................................................................... 11 

6.3  Laboratory analysis ............................................................................................................ 14 

7.  Discussion of assessment criteria ................................................................................. 19 

7.1  Marine disposal criteria ..................................................................................................... 19 

7.2  Land reuse/disposal criteria .............................................................................................. 20 

8.  Results and data analysis ............................................................................................. 21 

8.1  Physical properties ............................................................................................................ 21 

8.2  Analytical results relevant to marine disposal assessment ............................................... 21 

8.3  Analytical results relevant to land disposal assessment ................................................... 26 

9.  Data quality assessment ............................................................................................... 28 

9.1  Field QA/QC ....................................................................................................................... 28 

9.2  Laboratory QA/QC ............................................................................................................. 29 



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | iv 

9.3  Summary of QA/QC results ................................................................................................ 30 

10.  Conclusions ................................................................................................................... 31 

11.  References .................................................................................................................... 32 
 

Table index 
Table 1  Dredge volume ....................................................................................................... 3 

Table 2  Summary of previous contamination investigations at HMAS 
Coonawarra ............................................................................................................ 8 

Table 3  Potential contaminants of concern in proposed dredge sediments ...................... 10 

Table 4  Sampling locations ............................................................................................... 12 

Table 5  Summary of sample handling, storage and transport methods ............................ 14 

Table 6  Analytical methods ............................................................................................... 15 

Table 7   Summary of sample locations and scheduled laboratory analyses .................... 17 

Table 8  Summary of QA/QC analysis ............................................................................... 18 

Table 9  PFAS soil screening level and acceptance criteria .............................................. 20 

Table 10  Normalised concentrations of organics detected in sediment samples 
within the dredge area .......................................................................................... 22 

Table 11  Statistical summary for metal and metalloid concentrations detected 
within the dredge area .......................................................................................... 24 

Table 12:  Analytical results for TBT re-analysis ................................................................... 25 

Table 13  Statistical summary for normalised organotin concentrations (mg/kg) 
detected within the design dredge depth ............................................................. 25 

Table 14  Summary of RPD exceedances ........................................................................... 28 

Table 15  Summary of reported outliers in laboratory work orders ...................................... 30 

 

Figure index 

Figure 1: Site location overview .............................................................................................. 37 

Figure 2: Proposed dredging area .......................................................................................... 37 

Figure 3: Sampling locations .................................................................................................. 37 

Figure 4: Overview of longitudinal profiles .............................................................................. 37 

Figure 5: Longitudinal profile A-A’ ........................................................................................... 37 

Figure 6: Longitudinal profile B-B’ ........................................................................................... 37 

Figure 7: Longitudinal profile C-C’ .......................................................................................... 37 

Figure 8: Sediment contaminant locations .............................................................................. 37 



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | v 

 

Appendices 
Appendix A – Marine Sediment Sampling Analysis Plan (KBR, 2020) 

Appendix B – Figures 

Appendix C – Vibro-coring and Vessel Details 

Appendix D – Daily Site Report 

Appendix E – Photographic Log 

Appendix F – Sediment Core Log 

Appendix G – Tabulated results 

Appendix H – Primary laboratory documentation (ALS) 

Appendix I – Secondary laboratory documentation (Eurofins) 

 

   



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | vi 

Abbreviations and Acronyms 
Acronym / 
Abbreviation 

Definition 

ACOPV Arafura Class Offshore Patrol Vessels 
ALS Australian Laboratory Services 
AHD Australian Height Datum 
AFFF Aqueous Film Forming Foams 
ANC Acid Neutralising Capacity 
Ag Silver 
As Arsenic 
AASS Actual Acid Sulfate Soils 
ASS Acid Sulfate Soils 
ANZG Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
BTEXN Benzene, Toluene, Ethylbenzene, Xylenes and Naphthalene 
Cd Cadmium 
Co Cobalt 
CoC Chain of Custody 
CoPC Contaminants of Potential Concern 
CRS Chromium Reducible Sulfur 
CRC Care Cooperative Research Centre for Contamination Assessment and Remediation of 

the Environment 
CSD Cutter Suction Dredger 
CSIRO Commonwealth Scientific and Industrial Research Organisation 
Cu Copper 
DAE Dilute Acid Extraction 
DBT Dibutylin 
Defence Australian Department of Defence 
DSC Defence Services Consultant 
DSSC Design Services Sub-Consultant 
Eurofins Eurofins Scientific 
GHD GHD Pty Ltd 
ha hectares 
Hg Mercury 
HMAS Her Majesty’s Australian Ship 
HSE Health Safety and Environment 
JSEA Job Safety and Environmental Analysis 
KBR Kellogg Brown & Root Pty Ltd 
km kilometres 
LoR Limit of Reporting  
mbgl metres below ground level 
MBT Monobutylin 
MGA Map Grid of Australia 
NH3 Ammonia 
NO2- Nitrite 
NO3- Nitrate 
NOX Oxides of nitrogen 
NAGD National Assessment Guidelines for Dredging 



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | vii 

Acronym / 
Abbreviation 

Definition 

NATA National Association of Testing Authorities 
NEMP PFAS National Environmental Management Plan 2020 
Ni  Nickel  
OC/OP Organochlorine and Organophosphorus Pesticides 
PAHs Polycyclic Aromatic Hydrocarbons  
PASS Potential Acid Sulfate Soils 
Pb Lead 
PFAS Per- and Poly-fluoroalkyl Substances 
PFOS Perflouro-octane Sulfonic Acid 
POS Peroxide Oxidisable Sulfur 
PQL Practical Quantitation Limits 
QA/QC Quality Assurance/Quality Control  
RAN Royal Australian Navy 
RSD Relative Standard Deviation 
SAP Sampling and Analysis Plan 
SAQP Sampling Analysis and Quality Plan 
Sb Antimony 
SPOCAS Suspended Peroxide Oxidation Combined Acidity and Sulfur 
SPOS Suspended Peroxide Oxidisable Sulfur 
SQGV Sediment Quality Guideline Values 
TAA Titratable Actual Acidity 
TBT Tributyltin 
TKN Total Kjeldahl Nitrogen 
TN Total Nitrogen 
TOC Total Organic Carbon 
TP Total Phosphorus 
TPA Titratable Potential Acidity 
TPH Total Petroleum Hydrocarbons 
TRH Total Recoverable Hydrocarbons 
UCL Upper Confidence Limit 
USEPA United States Environmental Protection Agency 
V Vanadium 
Zn Zinc 

 



 

GHD | Report for Department of Defence - N2263: SEA1180 DSSC Consultancy NCIS-5 CDR A2 - HMAS Coonawarra, 

6136294 | 1 

1. Introduction 
1.1 Background 

As part of Project N2263, the Department of Defence (Defence) is proposing to 
upgrade and expand the wharf facilities of HMAS Coonawarra (the site), operated by 
the Royal Australian Navy (RAN) in Darwin, Northern Territory. The upgrade and 
expansion work to accommodate additional Arafura Class Offshore Patrol Vessels 
(ACOPVs) will require dredging of sediments in the HMAS Coonawarra harbour basin. 
GHD Pty Ltd (GHD) and Kellogg Brown & Root Pty Ltd (KBR) have been retained by 
Defence as the Design Services Consultant (DSC) and Design Services Sub-
consultant (DSSC) respectively for Project N2263. 

Sub-package NCIS-5 of Project N2263 includes options for wharf upgrades. GHD 
(2019) undertook characterisation and assessment of sediment within the proposed 
dredge area for Option 2B, the upgrade of the existing Fremantle Wharf. Further wharf 
upgrade options termed Option 6B (Floating Eastern Wharf) and Option 6C (Hybrid 
Eastern Wharf) are being considered and these options involve  dredging beyond the 
area assessed for Option 2B. 

Before dredging for Options 6B and 6C can be undertaken, sediment characterisation 
and evaluation of sediment disposal options is required, including assessment of 
whether the sediment to be dredged is suitable for sea disposal. This characterisation 
and evaluation is carried out in accordance with the National Assessment Guidelines 
for Dredging, 2009 (NAGD), and a sediment sampling and analysis plan (SAP), which 
was developed by KBR on behalf of Defence to define these requirements. The SAP 
set out the sediment sampling and analysis required to assess the characteristics and 
contamination status of the sediment within the dredge area for Options 6B and 6C. 
The sediment sampling fieldwork and laboratory testing program was implemented in 
November 2020 in accordance with the SAP. The SAP (KBR, 2020) is included as 
Appendix A. 

1.2 Purpose of this report 

The purpose of this report is to: 

 Characterise the sediment and determine the concentrations of contaminants of 
concern within the proposed dredge area associated with NCIS-5 Options 6B and 
6C. 

 Assess the potential for dredging activities to have adverse effects on the marine 
environment associated with sediment characteristics. 

 Determine the suitability of the sediments for nearshore sea disposal, based on the 
NCIS-5 Options 6B and 6C design. 

1.3 Limitations 

This report has been prepared by GHD for Department of Defence and may only be 
used and relied on by Department of Defence for the purpose agreed between GHD 
and the Department of Defence as set out in the SAP and Section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Department of 
Defence arising in connection with this report. GHD also excludes implied warranties 
and conditions, to the extent legally permissible. 
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The services undertaken by GHD in connection with preparing this report were limited 
to those specifically detailed in the report and are subject to the scope limitations set 
out in the report.  

The opinions, conclusions and any recommendations in this report are based on 
conditions encountered and information reviewed at the date of preparation of the 
report.  GHD has no responsibility or obligation to update this report to account for 
events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on 
assumptions made by GHD described in this report.  GHD disclaims liability arising 
from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Department of 
Defence and others who provided information to GHD (including Government 
authorities), which GHD has not independently verified or checked beyond the agreed 
scope of work. GHD does not accept liability in connection with such unverified 
information, including errors and omissions in the report which were caused by errors 
or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on 
information obtained from, and testing undertaken at or in connection with, specific 
sample points. Site conditions at other parts of the site may be different from the site 
conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site 
conditions, such as the location of buildings, services and vegetation. As a result, not 
all relevant site features and conditions may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site 
contamination) may change after the date of this Report. GHD does not accept 
responsibility arising from, or in connection with, any change to the site conditions. 
GHD is also not responsible for updating this report if the site conditions change.  
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2. Project description 
2.1 HMAS Coonawarra 

HMAS Coonawarra is within the Larrakeyah Defence Precinct and is approximately 2 
kilometres (km) west of the Darwin central business district (Appendix B, Figure 1). The 
Defence precinct covers approximately 12 hectares (ha) and is located on the 
Larrakeyah Peninsula on the southern headland of Fannie Bay at Larrakeyah Cove. 
HMAS Coonawarra is located to the south of Larrakeyah Barracks and is accessible 
through the barracks.  

The harbour at HMAS Coonawarra currently ranges in depth between 0 and -10 metres 
(m) Australian Height Datum (AHD) within navigation waters.  

The land and associated seabed within the proposed dredge footprint are under the 
jurisdiction of Defence. Defence is responsible for implementing relevant State and 
Commonwealth legislation. Under the Transport Infrastructure Act 1994, Defence is 
required to maintain navigable depths within HMAS Coonawarra navigation areas 
within the Darwin Harbour.  

2.2 Dredging design 

The two design options under consideration for the Eastern Wharf development 
(Option 6B and Option 6C) each require dredging of up to approximately 105,000 m3 of 
sediment. The proposed dredge cut will be up to 6 m in depth with a small section of 
the dredge area to be cut deeper (up to 8 m) to achieve a design seabed depth of 
- 9.405 mAHD.  

The exact dredge volume will depend on the wharf option adopted. However, the SAP 
has defined a dredge area and sediment sampling program that is sufficient to support 
either of the Eastern Wharf options being considered. The location and extent of the 
proposed dredging works is shown in Appendix B, Figure 2.  

The dredge material expected to be encountered consists of marine sediments 
(predominantly soft clays) overlying weathered pegmatite rock material. Table 1 
provides a summary of the estimated dredge volumes for each material type likely to 
be encountered within the dredge area. The dredge volumes have been estimated 
using available bathymetry survey data and include all subsurface materials from 
current seabed level to the design dredge depth.  

Table 1 Dredge volume 

Dredge material type Estimated dredge volume (m3) 

Soft material (marine sediments) 65,000 

Hard material (pegmatite) 40,000 

2.3 Dredging and management of dredge material 

2.3.1 Soft marine sediments  

Dredging of the overlying soft material is expected to be undertaken using Cutter 
Suction Dredge (CSD) techniques, like those used for previous dredging campaigns 
(KBR, 2020). With this method, the dredge material is anticipated to be discharged via 
a dredge pipeline to a location within naval waters at, or near, the previous discharge 
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location approximately 300 m south-west of the southern breakwater, subject to the 
results of this sediment quality assessment. 

If contaminants of potential concern (CoPC) are identified at levels above adopted 
assessment criteria, it may be necessary to dispose of the dredged material onshore. If 
onshore disposal is required, dredging will likely be undertaken using a backhoe 
dredge with subsequent transport of the spoil to an off-site disposal location (to be 
determined, as required).  

2.3.2 Rock materials 

Dredging of the underlying ‘hard’ clay and rock material is expected to utilise a backhoe 
and barge for subsequent disposal of materials on land. It is unlikely that this hard rock 
material is contaminated and previous geotechnical investigations for the broader basin 
area indicate that the rock material is likely to be suitable for reuse as fill material (KBR, 
2020). 

There are currently two options for onshore disposal of rock material: 

 Transport by barge for unloading and placement of the material at East Arm  

 Unload the dredged materials at HMAS Coonawarra and truck the material to 
another location. 
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3. Environmental setting 
3.1 Harbour characteristics 

Sections of the land-water boundary associated with Darwin Harbour around HMAS 
Coonawarra have been built up artificially and reclaimed to create moorage and 
provide embankment protection against tidal erosion. 

The adjacent harbour area, given its use as an active industrial port, is generally a 
highly modified ecosystem, particularly given the regular maintenance dredging of the 
harbour. This places limitations on the establishment of ecosystems; however, Hanley 
and Caswell (1997) reported that the sediments of Darwin Harbour were rich in 
burrowing benthic organisms. In addition, marine turtles, dolphins and numerous fish 
species are known to access the harbour.  

The tides in Darwin Harbour are macro-tidal and semi-diurnal in nature. The tidal range 
is approximately 8 m. 

3.2 Surface water 

Stormwater at HMAS Coonawarra drains to the naval basin (ultimately Darwin 
Harbour). There are no natural waterways within the site and all surface water 
generated on the site is a result of surface runoff generated during rainfall. This is 
directed to the site drainage system. Within Larrakeyah Barracks, surface water drains 
to the harbour west of Cullen Bay while wastewater is managed through the site’s 
sewerage infrastructure.  

Surface water from Larrakeyah Barracks and HMAS Coonawarra flows into a series of 
large lined and unlined stormwater drains and generally discharged directly into the 
harbour via three main discharge points. The main stormwater discharge points are 
located along the rock revetment between Attack Wharf and the ship maintenance 
area. The surface water bodies into which the drainage system discharges are mainly 
Port Darwin and Cullen Bay. Both Larrakeyah Barracks and HMAS Coonawarra have 
Beneficial Uses associated with ‘aquatic ecosystem protection’ and ‘recreation and 
aesthetics’ under the Northern Territory Water Act. 

3.3 Geology 

A marine geotechnical investigation was conducted for project N2263 in mid-2018. 
Detailed descriptions of the geological conditions encountered within the harbour are 
documented in the geotechnical report for this project (GHD, 2018).  

In summary, the geology of HMAS Coonawarra comprises (from most recent to older): 

 Quaternary age mud, clay and intertidal marine alluvium (marine sediments). 

 Cretaceous age Bathurst Island formation (encountered within onshore areas of 
HMAS Coonawarra), consisting of claystone, sandy claystone, clayey sandstone, 
quartz sandstone, ferruginous sandstone, glauconitic sandstone and basal 
conglomerate. Phosphoritic nodules also occur at depth though the formation. 

 Upper Proterozoic age Burrell Creek Formation, variably consisting of siltstone, 
shale, sandstone and quartz pebble conglomerate across the mapped area. 
Metamorphism to lower green schist facies is common. Within the offshore 
development area for project N2263, mica-schists (phyllite) of the Burrell Creek 
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Formation are predominant, with frequent pegmatite intrusions. This formation is 
known to contain arsenic (GHD, 2012b). 

3.4 Hydrogeology  

The Remediation Action Plan Ship Maintenance Report (GHD, 2012) identified two 
main hydrostratigraphic units at HMAS Coonawarra and Larrakeyah Barracks: 

 Unconsolidated fill material / sediments within the reclaimed areas (fill aquifer), 
consisting of a heterogeneous conglomeration of saturated unconsolidated fill and 
natural beach sediments that have been compacted to varying degrees during 
reclamation works. 

 Saturated bedrock underlying the ship maintenance facilities that trends 
hydraulically up gradient to the area to the north-east, and forms the Larrakeyah 
Peninsula (bedrock aquifer). 

Groundwater levels in the ship maintenance area (harbour foreshore) range from less 
than 1.0 m below ground level (mbgl) to 4.85 mbgl.   
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4. Dredging history 
Regular dredging campaigns have been undertaken to remove sediments that 
accumulate behind the main breakwater and within the HMAS Coonawarra basin.  

Recent dredging activities undertaken at the site include the following (GHD, 2012a):  

 1980 to 1982: Original dredging of the entire basin and disposal of spoil for land 
reclamation purposes. 

 1993: Maintenance dredging under the synchrolift and offshore discharge of 
sediment on the ebb tide at the western side of the reclaimed area. 

 1999: Dredging of 80,000 m3 of sediment from the basin floor and discharge of 
spoil to Darwin Harbour. 

 2006: Dredging of approximately 35,000 m3 of sediment from the centre of the 
basin, including areas beneath the synchrolift, and discharge via submerged 
pipeline to a disposal site approximately 360 m offshore. 

 2011: Approximately 500 m3 of sediment was removed by “drag bar” and 
discharged immediately outside the patrol boat basin. 

 2013: Dredging of approximately 30,000 m3 of sediment from HMAS Coonawarra 
basin with discharge via pipeline to approximately 300 m offshore (GHD, 2014). 

 2015: Dredging of 3,000 m3 of accumulated sediments under the synchrolift at 
HMAS Coonawarra (Jacobs, 2016). 

Dredging has not been undertaken over most of the proposed area for the new Eastern 
Wharf.  
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5. Available information 
5.1 Previous contamination investigations 

A summary of relevant investigations that have identified contaminants of potential 
concern within the investigation area is provided in Table 2. 

Table 2 Summary of previous contamination investigations at HMAS 
Coonawarra  

Previous investigation Author / Year Matrix Contaminants of 
potential concern 

Marine sampling 

HMAS Coonawarra 
Maintenance Dredge 
Notice of Intent 

GHD (2012a) Sediment 

Arsenic, chromium, 
copper, nickel, zinc, 
tributyltin (TBT), 
hydrocarbons 

HMAS Coonawarra 
Remediation Action Plan – 
Ship Maintenance Area 
and Harbour Sediments 

GHD (2012c) Sediment 
TBT, polycyclic aromatic 
hydrocarbons (PAH), 
copper, nickel and zinc 

HMAS Coonawarra 
Maintenance Dredge 
Report.  

GHD (2012d) Sediment Arsenic, chromium, 
copper, lead, nickel, TBT 

HMAS Coonawarra - 
Maintenance Dredge 
Campaign – 
Environmental 
Management Plan 

GHD (2014) Sediment TBT, copper, nickel, zinc, 
PAH 

HMAS Coonawarra NT 
Defence Environmental 
Monitoring Report 
 

GHD (2016) 

On-site sediments 
TBT. All metals below 
sediment quality 
guidelines 

Off-site sediments 
(two control sites 
in Darwin Harbour 
approx. 500 m 
east of Basin 
entrance) 

Nil 

HMAS Coonawarra 
Marine SAQP 
Implementation Report 

GHD (2019) Sediment 

Metals and total 
petroleum hydrocarbons 
(TPH) detected but less 
than sediment guidelines. 
Elevated TBT 
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Previous investigation Author / Year Matrix Contaminants 
detected 

Land-based sampling 

HMAS Coonawarra 
Remediation Action Plan 
– Ship Maintenance Area 
and Harbour Sediments 

GHD (2012c) Soil (Ship 
Maintenance Area) 

TBT, PAH, 
benzo(a)pyrene, 
copper, nickel, zinc, 
arsenic, barium, 
chromium(VI), 
chromium(III +VI) and 
vanadium 

HMAS Coonawarra NT 
Defence Environmental 
Monitoring Report 

GHD (2016) Groundwater 

Copper, nickel, lead, 
hydrocarbons, per and 
poly-fluorinated 
substances (PFAS) 

TBT contamination of sediment was typically detected at sampling sites located 
between Attack Wharf, the synchrolift and the rock revetment along the shoreline. The 
concentrations of TBT in samples retrieved near the synchrolift in 2012 were reported 
to exceed the NAGD Screening Levels (GHD, 2012b, 2012c). Although the material 
underneath the synchrolift was dredged and removed in 2015, three TBT 
concentrations ranging from 20 µg/kg to 249 µg/kg were reported in sediment samples 
collected within the same area in 2016 (GHD, 2016). This suggested that TBT may 
have ‘recontaminated’ the area via transport of contaminants from the ship 
maintenance yard and eventual deposition in shallow sediments. 

5.2 Marine SAQP Implementation Report (2019) 

GHD undertook a marine sediment assessment in 2018 for the upgrade and expansion 
of Attack Wharf and Fremantle Wharf as part of the N2263 project (for the Option 2B 
area). The dredge design and approach were updated in June 2019 with the total 
dredge volume estimated to be 50,000 m3 and the dredged marine sediment proposed 
to be discharged offshore, with a relatively small proportion of “hard” material 
(weathered pegmatite) proposed to be brought onshore for reuse.  

The findings of the assessment were documented in the updated Marine SAQP 
Implementation Report (GHD, 2019) which noted: 

 The 95% upper confidence limits (UCLs) for metals/metalloids and hydrocarbons 
were below the NAGD Screening Levels.  

 Concentrations of TBT in the south-east and southern areas of the basin, with 95% 
UCLs of the samples exceeding the NAGD Screening Guideline (GHD, 2019). 
However, elutriate analysis of these samples resulted in TBT concentrations which, 
once adjusted for estimated initial dilution (as described in the NAGD) were below 
the ANZG (2018) marine water guideline for 95% species protection.  

 Whilst there was no NAGD guidelines for the assessment of ammonia, this was 
present in the sediment and was included in the Phase III assessment (elutriate 
and bioavailability testing). 

 Overall analytical results indicated that the material was suitable for offshore 
disposal. 

5.3 Potential contaminants of concern 

A summary of CoPC / sediment constituents and their potential sources is presented in 
Table 3 , based on a combination of the results from the 2018 sediment sampling 
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campaign and a review of historical and current land uses / activities undertaken 
conducted at the site.  

Table 3 Potential contaminants of concern in proposed dredge 
sediments 

Parameters Potential sources / Rationale for analysis 
Heavy metals  Operations at HMAS Coonawarra – ship maintenance. Common 

in port areas. Concentrations identified at HMAS Coonawarra in 
previous studies exceeded relevant guidelines.  PAH 

TBT TBT was detected at levels exceeding the NAGD Screening Level 
during the most recent sediment sampling and assessment 
undertaken in 2018. TBT has also previously been detected in 
past sediment sampling campaigns, particularly in those 
sediments beneath the synchrolift.  
Whilst TBT is no longer used as an antifoulant, there is still the 
potential for traces of TBT to be present in the basin sediments at 
HMAS Coonawarra. 

Total recoverable 
hydrocarbons (TRH) / 
benzene, toluene, ethyl 
benzene, xylenes and 
naphthalene (BTEXN) 

Previous and current operations at HMAS Coonawarra – ship 
maintenance, fuel storage and refuelling operations. Common in 
port areas.  

PFAS Possible historical use of Aqueous Film Forming Foams (AFFF) at 
HMAS Coonawarra and Larrakeyah Barracks, or on vessels.  
PFAS compounds have been detected in groundwater next to the 
basin as part of on-land sediment investigations conducted at the 
site (GHD, 2016). 

Acid Sulfate Soil 
parameters (ASS) 

Presence in marine sediments will trigger requirement for 
management for land-based re-use or disposal of dredge 
sediments.  

Nutrients  Characterizing nutrient presence in marine sediments will assist in 
understanding nutrient availability associated with sediment 
resuspension. 

Organochlorine and 
organophosphorus 
(OC/OP) pesticides 

Run-off from surrounding areas and potentially from previous and 
current land management practices at the site.   

5.4 Potential sensitive receptors  

Within the context of marine and land-based re-use and/or disposal of dredged 
sediments, the following potential sensitive receptors are identified: 

 Darwin Harbour (marine environment) 

 Existing and future site users (including intrusive site workers) of Larrakeyah 
precinct (land-based disposal/re-use) 

 Ecological receptors within of Larrakeyah precinct (land-based disposal/re-use).  
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6. Investigation methodology 
6.1 Sampling rationale  

The marine environmental sediment SAP (Appendix A) implemented for this project 
was based on the estimated total dredge volume of 105,000 m3 and the consideration 
of both offshore disposal and possible onshore reuse/disposal options. The SAP was 
developed with reference to the following guidelines:  

 National Assessment Guidelines for Dredging (NAGD). Commonwealth of 
Australia, 2009. 

 Simpson, S. and Batley, G. (2016). Sediment Quality Assessment. A Practical 
Guide. Commonwealth Scientific and Industrial Research Organisation (CSIRO) 
Publishing. Bangor, NSW. 

 National Environmental Protection Council (2013). National Environment Protection 
(Assessment of Site Contamination) Measure 1999, as amended 2013. 

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

 Per- and poly-fluoroalkyl substances (PFAS) National Environmental Management 
Plan 2.0 (HEPA, 2020). 

In accordance with the NAGD (2009), a total of 14 locations were sampled within the 
dredge footprint based on the estimated volume (65,000 m3) of the upper layer of soft 
marine sediments. The sampling locations were established with reference to the grid 
methodology described in Appendix D of the NAGD (2009).  

6.2 Fieldwork 

6.2.1  Health and safety 

A detailed Job Safety and Environmental Analysis (JSEA) identifying and mitigating 
health and safety issues related to field sampling was developed prior to field survey 
mobilisation. The JSEA was reviewed and signed by all field personnel prior to SAP 
implementation. Daily pre-start meetings were also carried out during the field 
programme. 

Field sampling activities were undertaken in accordance with the project Health, Safety 
and Environment (HSE) Plan (GHD, 2020) and approved Environmental Clearance 
Certification (ECC Ref NT169-20) issued by Defence for the marine environmental 
investigation.  

6.2.2  Field resources 

The marine sediment sampling works were coordinated by two Environmental 
Scientists from GHD. The field team was supported by two specialist subcontractors: 
SEAS Offshore, who completed the vibro-coring activities using a VC-450 vibro-coring 
system; and Bhagwan Marine, who supplied the Welshman, a marine barge/vessel 
selected for the works. Vibro-coring equipment and vessel details are provided in 
Appendix C. Daily site reports are presented in Appendix D.  
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6.2.3 Sampling locations 

A site plan indicating proposed and actual sample locations is provided in Appendix B, 
Figure 3, with actual sampling locations provided in Table 4. Sampling sites were 
selected to avoid magnetic anomalies and potential obstructions on the seabed, as 
identified in a magnetometer survey conducted in November 2020 for the NCIS-5 
project. During the field survey, some sampling sites (SD106, SD111 and SD114) were 
shifted due to the presence of shallow rock at their originally proposed locations, which 
would have precluded the retrieval of sufficient sediment volumes for subsequent 
analysis.  

Horizontal location coordinates were recorded with a hand-held Garmin 60 unit with a 
nominal accuracy of ± 5 m and were recorded relative to Map Grid of Australia (MGA) 
94 (Zone 52K). 

Table 4 Sampling locations 

Site ID Sampling date Easting Northing 

SD101 24 Nov 2020 698215 8621830 

SD102 24 Nov 2020 698249 8621801 

SD103 24 Nov 2020 698297 8621808 

SD104 23 Nov 2020 698332 8621787 

SD105 23 Nov 2020 698357 8621804 

SD106 23 Nov 2020 698380 8621798 

SD107 23 Nov 2020 698418 8621772 

SD108 23 Nov 2020 698453 8621748 

SD109 23 Nov 2020 698451 8621792 

SD110 24 Nov 2020 698478 8621749 

SD111 23 Nov 2020 698482 8621794 

SD112 24 Nov 2020 698588 8621729 

SD113 24 Nov 2020 698616 8621767 

SD114 24 Nov 2020 698655 8621776 

6.2.4 Sediment sampling 

6.2.4.1 General 

Sediment cores were recovered using vibro-coring techniques. The vibro-corer was 
advanced until refusal on a hard layer, with final depths ranging from 0.5 m to 3.5 m 
below the seabed surface. Cores were retrieved and split lengthways with a clean 
spatula for sediment characterisation and logging, which included recording any 
notable visual and olfactory indications of contamination.  
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6.2.4.2 Sample depth intervals 

Sub-samples were collected and composited from the cores at the following depth 
intervals:  

 0 – 0.5 m 

 0.5 – 1.0 m 

 1.0 – 1.5 m 

 1.5 – 2.0 m 

 2.0 – 2.5 m 

Recovery of sediments to 0.5 m below the proposed dredge design level was targeted 
as per the SAP (KBR, 2020) however, refusal was met at shallower depths at the 
majority of sampling sites. At sites SD104, SD105, SD106 and SD109, only the 
uppermost interval (0-0.5 m) was sampled due to core refusal below 0.6 m depth. 

A total of 32 primary samples were collected from the 14 sampling locations. In 
accordance with the NAGD (2009), all 32 samples were submitted for laboratory 
analysis.  

6.2.4.3 Sampling guidelines 

Sample collection, handling, nomenclature and shipment were undertaken in 
accordance with the SAP (KBR, 2020) and the sampling guidelines listed below:  

 National Assessment Guidelines for Dredging (NAGD). Commonwealth of 
Australia, 2009. 

 Standards Australia. 2005. AS 4482.1. Guide to the Sampling and Investigation of 
Potentially Contaminated Soil Part 1: Non-volatile and semi-volatile compounds. 

 Standards Australia. 1999. AS 4482.2. Guide to the Sampling and Investigation of 
Potentially Contaminated Soil Part 2: Volatile compounds. 

 Standards Australia. 2016. Water Quality—Sampling. Part 12: Guidance on 
Sampling of Bottom Sediments (AS/NZS 5667.12:1998). 

 Standards Australia. 2016. Water Quality—Sampling. Part 9: Guidance on 
sampling from marine waters (AS/NZS 5667.9:1998). 

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

 PFAS National Environmental Management Plan Draft 2.0 (NEMP). Heads of 
EPAs Australia and New Zealand (HEPA 2019). 

6.2.5 Seawater sampling 

For the purpose of potential elutriate analytical testing, 15 litre (L) seawater samples 
were collected from the harbour at the start of each day of fieldwork at the locations of 
SD111 and SD113. In-field physical water quality parameters (pH, electrical 
conductivity, reduction/oxidation potential, dissolved oxygen and temperature) were 
measured using equipment that was calibrated daily. These seawater samples were 
sent to the laboratory and placed on hold until required for analysis. 
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6.2.6 Core logging 

On retrieval, sediment cores were placed onto the deck of the vessel after a three-step 
cleaning process that involved cleaning the equipment and work area, followed by a 
final rinsing with seawater. A core log was prepared for each sampling location by an 
Environmental Scientist, with accompanying photographic evidence. Sediment core 
logs and photographs are provided in Appendix E and Appendix F, respectively. 

6.2.7 Sample handling, storage and transport 

Upon completion of logging activities, sub-samples were collected from the cores in 
accordance with the Section 4.3.6 of the SAP (KBR, 2020). Sediment samples were 
placed into appropriate laboratory supplied containers (Table 5). 

Table 5 Summary of sample handling, storage and transport methods 

Analyte / sampling 
medium 

Container Preservation and 
storage 

Transportation 

Metals, TBT, OC/OP 
pesticides, elutriate 
metals  

150 ml glass jar Chill to <6 °C  
Holding Times: 
Metals - 6 months 
(Hg 28 days) 
Elutriate/TBT/OC/OP- 
14 days  

Couriered in chilled 
coolers in one batch 

TOC 150 ml glass jar Chill to <6 °C  
Holding Time: 28 
days  

TRH, BTEX and 
PAH 

150 ml glass jar Chill to <6 °C  
Holding Time: 14 
days  

PFAS 200 ml plastic jar Chill to <6 °C 
Holding Time: 7-28 
days  

ASS 250 ml plastic bag Freeze.  
Holding Times:  
unfrozen – 24-hours  
frozen - indefinite 

Seawater for 
elutriate testing 

5 L plastic container Completely fill and 
chill to 4°C 
Holding Time: 14-
days 

6.3 Laboratory analysis 

6.3.1 General  

The NAGD (2009) requires that a list of potential contaminants be developed based on: 

 Toxic substances identified from previous investigations and contained in 
sediments within the proposed dredge area at concentrations greater than one 
tenth of the Screening Levels, or 

 A review of potential sources and substances that are potentially present at one 
tenth of the Screening Levels in the sediments to be dredged. 
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Based on an assessment of materials sampled during the current investigation and a 
review of results from previous sediment quality investigations, the samples were 
analysed for the following contaminants and constituents (as specified in the SAP): 

 Metals and metalloids: Aluminium (Al), Antimony (Sb), Arsenic (As), Cadmium 
(Cd), Chromium (Cr), Cobalt (Co), Copper (Cu), Iron (Fe), Lead (Pb), Manganese 
(Mn), Mercury (Hg), Nickel (Ni), Selenium (Se), Silver (Ag), Vanadium (V) And Zinc 
(Zn) 

 Total recoverable hydrocarbons (TRH) 

 Total Petroleum Hydrocarbons (TPH) 

 Benzene, toluene, ethyl benzene, xylenes and naphthalene (BTEXN) 

 Polycyclic aromatic hydrocarbons (PAH) 

 Tributyltin (TBT)  

 Dibutyltin (DBT) 

 Monobutyltin (MBT) 

 Per- and poly-fluorinated alkyl substances (PFAS) 

 Acid sulfate soil (ASS) parameters:  pHKCl and pHOX, titratable actual acidity (TAA), 
titratable potential acidity (TPA), suspended peroxide oxidation combined acidity 
sulfur (SPOCAS), peroxide oxidisable sulfur (SPOS), acid neutralising capacity 
[ANC], chromium reducible sulfur (CRS) 

 Total organic carbon (TOC) 

 Nutrients: Total Kjeldahl nitrogen (TKN), ammonia (NH3), nitrate (NO3), nitrite 
(NO2), total nitrogen (TN as TKN+NOX), total phosphorus (TP) and reactive 
phosphorus as P 

 Pesticides: organochlorine pesticides and organophosphorus pesticides (OC/OP). 

6.3.2 Testing laboratories 

Australian Laboratory Services (ALS) and Eurofins Scientific (Eurofins) were the 
primary and secondary laboratories for this project. Both laboratories are accredited by 
National Association of Testing Authorities (NATA) for the required analyses. All 
samples were consigned with Chain of Custody (CoC) forms. 

6.3.3 Analytical methods 

The laboratory methods and limits of reporting (LoR) for all sediment analyses are 
summarised in Table 6. All sediment chemistry LoR met the required Practical 
Quantitation Limits (PQL) in the NAGD. 

Table 6 Analytical methods 

Parameter Method Reference LoR NAGD PQL 

Metals USEPA SW846-6020 Majority: 0.1-2 mg/kg 

Mn: 10 mg/kg 

Fe: 50 mg/kg 

Al: 50 mg/kg 

Majority: 0.1-2 mg/kg  

Mn: 10 mg/kg 

Fe: 100 mg/kg 

Al: 200 mg/kg 

Mercury  0.01 0.01 mg/kg 
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Parameter Method Reference LoR NAGD PQL 

OC Pesticides USEPA 8081 / 8082 0.5 µg/kg 10-100 µg/kg 

OP Pesticides USEPA 8141 10 µg/kg 10-100 µg/kg 

TBT EP090 0.5-1 µgSn/kg 1 µgSn/kg 

PAH USEPA 3640/8270 4-5 µg/kg Sum PAH: 100 µg/kg 

BTEXN USEPA 5030/8260 200 µg/kg  200 µg/kg 

TOC In house 0.02% 0.1% 

TRH (C10-C40) USEPA SW 846-8015A 3-5 mg/kg 100 mg/kg 

PFAS LC/MS-MS 0.0002-0.001 mg/kg - 

ASS AS 4969.12-2009 0.005 - 0.02 % S, 
0.01 - 0.02 % pyrite 
S, 0.01 % CaCO3, 

- 

Nutrients APHA 4500 0.1 mg/kg 0.1 mg/kg 

6.3.4 Scheduled sediment and elutriate analyses 

A summary of sediment sampling and laboratory analysis undertaken is provided in 
Table 7. Sediment chemistry analyses were undertaken as soon as possible after 
sampling to ascertain the need for elutriate testing, as elutriate samples are subject to 
a holding time of 14 days. 

In accordance with the NAGD, elutriate and bioavailability assessment (Phase III 
assessment) should be undertaken if the 95% UCL of the mean concentration of any 
contaminants detected in any of the sampled depth intervals exceed the NAGD 
Screening Levels. Dilute acid extraction (DAE), a measure of the bioavailability of trace 
metals and metalloids directly from the sediments, was not scheduled in the SAP. 
Elutriate testing was preferred for the case where any analyte concentration exceeded 
the NAGD Screening Level. 

Preliminary analytical results (not normalised) identified concentrations of TBT in two 
samples (SD101_1.0 and SD102_1.5) that exceeded the NAGD screening level 
(9 µgSn/kg) plus one additional result (SD111_0.5). As TOC results had not been 
provided at the time the TBT was identified, and the holding time for elutriate seawater 
was due to expire, re-analysis of TBT in the affected samples, in addition to elutriate 
testing, was undertaken as a conservative approach. 

The results of re-analysis of TBT were below the initial concentrations reported, while 
the re-runs of the original extract yielded the same results. Elutriate tests detected TBT 
concentrations less than the marine guideline of 6 ng/L.  
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Table 7  Summary of sample locations and scheduled laboratory analyses 

Site ID 

Primary Sediment Suite Additional Suite 
QA/QC 
Sample  

Design 
Dredge 
Level 

(mAHD)  

Seabed 
Elevation 
(mAHD) 

Sample collected (depth interval in metres)2 

Sample comments Metals and 
Organotins1 

TRH and 
BTEXN 

PAHs and 
Phenols 

OC/OP 
Pesticides PFAS ASS  TOC and 

Nutrients 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 

SD101 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -4.18 ✓ ✓ ✓ RF RF RF  

SD102 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -7.23 ✓ ✓ ✓  
(1.0 to 2.8 m) 

✓ 
(2.8 to 
3.3 m) 

One composite sample collected 
between 1.0 and 2.8 m and one 
composite sample between 2.8 
and 3.3 m.  

SD103 ✓ ✓ ✓ ✓ ✓ ✓ ✓ Triplicate  
(0-0.5) 

-9.4 -7.85 ✓ ✓ ✓ RF RF RF  

SD104 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -6.84 ✓ RF RF RF RF RF  

SD105 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -3.33 ✓ RF RF RF RF RF  

SD106 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -3.41 ✓ RF RF RF RF RF  

SD107 ✓ ✓ ✓ ✓ ✓ ✓ ✓ Duplicate  
& Split  
(0-0.5) 

-9.4 
-5.07 

✓ ✓ 
(0.5 to 
0.9 m) 

RF RF RF RF One composite sample collected 
between 0.5 and  
0.9 m 

SD108 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -6.71 ✓ ✓ ✓ RF RF RF  

SD109 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -2.86 ✓ RF RF RF RF RF  

SD110 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
- 

-9.4 
-4.47 

✓ ✓ ✓  
(1.0 to 3.5 m) 

One composite sample collected 
between 1.0 and  
3.5 m 

SD111 ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -9.4 -2.66 ✓ ✓ RF RF RF RF  

SD112 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
- 

-9.4 
-5.24 

✓ ✓ ✓  
(1.5 to 2.3 m) 

RF One composite sample collected 
between 1.0 and  
2.3 m 

SD113 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
- 

-9.4 
-3.14 

✓ ✓ 
(0.5 to 
0.7 m) 

RF RF RF RF One composite sample collected 
between 0.5 and  
0.7 m 

SD114 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
- 

-9.4 
-3.27 

✓ ✓ 
(0.5 to 
0.9 m) 

RF RF RF RF One composite sample collected 
between 0.5 and  
0.9 m 

Notes:  
1 Metals analysed in sediment suite: Al, Sb, As, Cd, Cr(III+IV), Co, Cu, Fe, Pb, Mn, Hg, Ni, Se, Ag, V and Zn 
2 Composite sample depth intervals based on Appendix D of the NAGD . Depth intervals in column headings are indicative planned intervals and actual depth intervals may differ.  

✓ Sampled and analysed  

RF Refusal encountered (no sample retrieved) 
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6.3.5 Quality assurance / quality control 

In accordance with NATA and NAGD (2009) requirements, quality 
assurance/quality control (QA/QC) samples (i.e. field duplicates and splits, 
triplicate, rinsate and trip blanks) were collected and analysed (Table 8). The 
primary and secondary test laboratories also implemented internal QA/QC 
procedures in compliance with NATA and NAGD requirements. 

Table 8 Summary of QA/QC analysis  

Type of QA/QC Frequency No of 
Samples 

Analyses requested 

Field duplicate (ALS) 1 location 1 All contaminants and 
constituents as outlined in 
section 6.3.1. Field splits (Eurofins) 1 location 1 

Triplicate sample (ALS) 1 location 2 
All contaminants and 
constituents as outlined in 
section 6.3.1. 

Rinsate Blanks (ALS) 1 per day 2 TOC, 8 metals (Total) 

Trip Blanks (ALS) 1 per esky 3 TRH C6-C9 and BTEXN 
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7. Discussion of assessment criteria 
7.1 Marine disposal criteria 

7.1.1 NAGD (2009) 

Tables 2 and 4 of the NAGD (2009) specify Screening Levels for assessment of 
the suitability of dredge spoil for marine disposal.  

The NAGD recommends that the 95% UCL of contaminants of concern is 
calculated to check compliance with the Screening Levels. 

7.1.2 CSIRO Simpson and Batley (2016) 

CSIRO Simpson and Batley (2016), Appendix A, Table A.1 provides sediment 
quality guideline values (SQGV) and SQGV-High for metals and metalloids, 
organometallics and organics. The guidelines are comparable to the NAGD with 
revisions to several parameters such as SQGVs for pesticides and TPH and 
SQGV-High guidelines for silver, zinc and pesticides. These guidelines have been 
used in conjunction with the NAGD in this report.  

7.1.3 ANZG water quality guidelines (2018) 

The Australian and New Zealand guidelines for fresh and marine water quality 
(ANZG) provide authoritative guidance on the management of water quality for 
natural and semi-natural water resources in Australia and New Zealand. The 2018 
revision of the Water Quality Guidelines is presented as an online platform, to 
improve usability and facilitate updates as new information becomes available. 

Darwin Harbour has a water quality species protection level of 95% applied 
throughout the harbour (DNRETAS 2010). Therefore, relevant (high reliability) 
ANZG (2018) toxicant guideline values (generally at a 95% species protection 
level) for marine waters were selected as the assessment criteria for interpretation 
of elutriate testing results.  

7.1.4 PFAS National Environmental Management Plan (2020) 

PFAS compounds were identified as a contaminant of potential concern due to 
their ubiquitous occurrence and as a result of their solubility, persistence and 
accumulation in aquatic receiving environments. There are significant differences 
however, in the solubility and transport potential of PFAS compounds within 
freshwater and marine ecosystems based on differences in pH, salinity, organic 
content, presence of particles and other contaminants.   

The primary reference for PFAS risk assessment is the PFAS National 
Environmental Management Plan Draft 2.0 (HEPA, 2020), which provides health 
and ecological guidance values for assessing potential risks posed by PFAS in 
soil, water and biota. Department of Defence has developed various internal 
PFAS guidance documentation. In particular, the recently released PFAS 
Construction and Maintenance Framework (2019) provides guidance for 
managing risks posed by PFAS contamination in works on the Defence estate and 
aligns with the PFAS NEMP (HEPA, 2020). 

In the absence of NAGD Screening Levels for PFAS in sediments, comparison is 
made to reference sediment criteria considered within the PFAS NEMP (HIL-D 
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Industrial/Commercial guideline provided in Table 2) and the sediment criteria 
based on the fish consumption as provided in Cooperative Research Centre for 
Contamination Assessment and Remediation of the Environment (CRC CARE) 
Technical Report No. 38: Assessment, management and remediation guidance for 
perfluorooctanesulfonate (PFOS) and perfluorooctanoic acid (PFOA) (CRC-
CARE, 2017) . 

7.2 Land reuse/disposal criteria 

7.2.1 Nutrient assessment 

Historical sediment monitoring undertaken at HMAS Coonawarra has prioritised 
metals/metalloids, hydrocarbons, PAH and TBT as contaminants of potential 
concern without assessing nutrient concentrations (GHD, 2018). The nutrient 
concentrations reported herein are thus considered baseline values for the area 
investigated and would become relevant only in the assessment of suitability for 
specific land disposal sites. 

7.2.2 ASS assessment 

In the absence of a Northern Territory framework, an assessment of ASS risks 
was undertaken using action criteria detailed in: National Acid sulfate soils 
guidance: Guidelines for the dredging of acid sulfate soil sediments and 
associated dredge spoil management (Simpson et al., 2018). 

The assessment of ASS characteristics and risks was undertaken in consideration 
of land disposal options only. ASS risk is not relevant in assessing near shore 
marine disposal options. 

7.2.3 PFAS National Environmental Management Plan (2020) 

The PFAS NEMP (HEPA, 2020) provides Guidance Values for human health and 
ecological risk assessment, as well as interim landfill acceptance criteria. 
Screening Levels for the assessment of PFAS is provided in Table 9. 

Table 9 PFAS soil screening level and acceptance criteria 

Title Level HEPA 2020 
Reference 

Use 

Human health-
based guidance 
values (soil) 

Commercial / 
Industrial 

Section 8.5.2.1, 
Table 2 

Assessment of potential human 
exposure through direct soil 
contact on-site 

Interim landfill 
acceptance 
criteria 

Unlined 

Section 14.6, 
Table 7 

Assessment for unlined landfill 
acceptance 

Clay/single 
composite lined 

Assessment for clay/single 
composite lined landfill 
acceptance 

Double composite 
lined 

Assessment for double composite 
lined acceptance 
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8. Results and data analysis 
8.1 Physical properties 

Sediments recovered during vibro-coring were predominantly soft grey clay with 
thickness of approximately 0.5 to 2.6 m. These soft sediments were underlain by a 
thin layer (0.1 to 0.3 m) of stiff to very stiff clay. Except at two locations (SD102 
and SD110), sampling was terminated prior to the target depth of 3 m, due to 
vibro-core refusal on a layer of very stiff clay with shell fragments or on bedrock at 
depths ranging between 0.6 and 2.3 m. At SD102 and SD110, sediment cores 
extended 3.3 m and 3.5 m below the seabed prior to refusal.  

Sediment core logs are provided in Appendix F. Figure 4 to Figure 7 presents the 
subsurface conditions encountered relative to the design dredge profile. These 
are based on the recovered sediment core logs.  

8.2 Analytical results relevant to marine disposal 
assessment 

8.2.1 General 

Key findings of the laboratory analysis performed on sediment samples and their 
relevance to marine disposal are discussed in the following sections. Summary 
analytical results tables are provided in Appendix G. Analytical laboratory 
certificates issued by the primary and secondary laboratories are included in 
Appendix H and Appendix I, respectively. 

8.2.2 Sediment data processing 

The analytical data set for sediment samples was developed as follows: 

 Raw data (for all 32 samples collected and subjected to primary analyses) and 
QA/QC samples (field splits and triplicates) were tabulated for comparison 
against applicable guidelines and acceptance criteria (Summary tables, 
Appendix G). 

 Hydrocarbon, DBT and TBT results for each sample were normalised to 1.0% 
TOC to allow comparison to the NAGD Screening Level (where available). A 
TOC of less than 0.2% was assumed to have a value of 0.2% for the 
normalisation of TBT to 1.0% TOC per the NAGD and as shown in Table 10. 

 Mean, standard deviation and the 95% UCL of the mean were calculated for 
analytes within the dredge area. In calculating the 95% UCL of the mean, 
results less than the laboratory LoR were set to half of the LoR (per NAGD 
guidance). The 95% UCL of mean concentrations were calculated using US 
Environmental Protection Agency’s (USEPA) ProUCL Version 5.1.002 
software, following the procedures prescribed in the NAGD. 
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Table 10 Normalised concentrations of organics detected in sediment samples within the dredge area 

Analyte 
TOC 

TPH PAH DBT TBT 

Result Normalised 
1% TOC Result Normalised 

1% TOC Result Normalised 
1% TOC Result Normalised 

1% TOC 

Unit % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

LoR 0.2 3 3 0.004 0.004 0.001 0.001 0.0005 0.0005 

Screening Level - 550 10 - 0.009 

SD101_0.5 1.11 41 37 0.131 0.118 <0.001 0.0005 0.0005 0.00045 

SD101_1.0 0.66 34 52 0.165 0.250 0.002 0.0030 0.0197 0.02985 

SD101_1.5 0.12 17 85 0.329 1.645 <0.001 0.0005 0.002 0.01000 

SD102_0.5 0.71 31 44 0.054 0.076 <0.001 0.0005 <0.0005 0.00025 

SD102_1.0 0.76 31 41 0.049 0.064 0.002 0.0026 0.0033 0.00434 

SD102_1.5 0.75 20 27 0.562 0.749 0.004 0.0053 0.0092 0.01227 

SD102_2.8 0.05 6 30 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD103_0.5 0.41 12 29 0.244 0.595 <0.001 0.0005 0.0009 0.00220 

SD103_1.0 0.02 <3 2 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD103_1.5 0.04 7 35 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD104_0.5 0.35 23 66 0.215 0.614 <0.001 0.0005 0.0007 0.00200 

SD105_0.5 0.07 7 35 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD106_0.5 0.15 14 70 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD107_0.5 0.24 5 21 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD107_1.0 0.29 5 17 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD108_0.5 0.71 10 14 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 
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Analyte 
TOC 

TPH PAH DBT TBT 

Result Normalised 
1% TOC Result Normalised 

1% TOC Result Normalised 
1% TOC Result Normalised 

1% TOC 

Unit % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

LoR 0.2 3 3 0.004 0.004 0.001 0.001 0.0005 0.0005 

Screening Level - 550 10 - 0.009 

SD108_1.0 0.61 27 44 0.135 0.221 <0.001 0.0005 0.0014 0.00230 

SD108_1.5 0.24 5 21 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD109_0.5 0.13 5 25 0.019 0.095 <0.001 0.0005 0.0014 0.00700 

SD110_0.5 0.28 10 36 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD110_1.0 0.23 7 30 <0.004 0.002 <0.001 0.0005 0.0009 0.00391 

SD110_1.5 0.3 8 27 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD110_3.0 0.13 6 30 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD111_0.5 0.3 17 57 0.638 2.127 <0.001 0.0005 0.0063 0.02100 

SD111_1.0 0.16 6 30 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD112_0.5 0.51 19 37 0.016 0.031 <0.001 0.0005 <0.0005 0.00025 

SD112_1.0 0.46 20 43 0.004 0.009 <0.001 0.0005 <0.0005 0.00025 

SD112_1.5 0.36 9 25 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD113_0.5 0.21 20 95 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD113_1.0 0.73 39 53 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

SD114_0.5 0.31 20 65 0.112 0.361 <0.001 0.0005 <0.0005 0.00025 

SD114_1.0 0.11 6 30 <0.004 0.002 <0.001 0.0005 <0.0005 0.00025 

Note: Values marked in bold indicate exceedance of the NAGD Screening Level (0.009 mg/kg for TBT) 
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8.2.3 Sediment chemistry results 

8.2.3.1 Metals and metalloids 

 Antimony concentrations were less than the laboratory LoR of 0.5 mg/kg in all 
sediment samples. Concentrations of cadmium and silver were detected in several 
samples, equal to or slightly above the laboratory LoR of 0.1 mg/kg. The detected 
concentrations of cadmium and silver were less than their respective NAGD 
Screening Levels (Appendix G, Table E1). 

 Concentrations of aluminium, cobalt, iron, manganese, selenium and vanadium 
were detected in sediment samples collected across the investigation area and 
depth intervals. There are no screening guidelines recommended under the NAGD 
for these analytes.  

 Concentrations of arsenic, cadmium, total chromium, copper, lead, mercury, nickel, 
and zinc were detected above the laboratory LoR. Individual, mean and 95% UCL 
concentrations for these metals were below their respective NAGD Screening 
Levels (Table 11). 

Table 11 Statistical summary for metal and metalloid concentrations 
detected within the dredge area  

Analyte 
LoR / 
PQL 
(mg/kg) 

NAGD 
Screening 
Level 
(mg/kg) 

Minimum 
(mg/kg) 

Maximum 
(mg/kg) 

Mean 
(mg/kg) 

Standard 
Deviation 

95% UCL 
(mg/kg) 

Al 50 - 2,740 16,900 9,018 4,226 10,285 
As 1 20 2.52 19.2 10.56 3.56 11.63 
Cd 0.1 1.5 0.05 0.2 0.0672 0.0394 0.079 
CrIII+VI 1 80 5.9 38.8 21.24 9 23.94 
Co 0.5 - 1.4 8.6 4.113 1.817 4.74 
Cu 1 65 2.1 27.9 6.722 5.144 8.319 
Fe 50 - 10,600 46,400 20,544 6,986 22,638 
Pb 1 50 3.4 21.3 8.641 4.886 10.24 
Hg 0.01 0.15 0.005 0.02 0.00734 0.00401 0.00855 
Mn 10 - 14 231 163.8 60.99 210.8 
Ni 1 21 2.8 16.6 6.85 3.042 7.86 
Se 0.1 - 0.1 1.5 0.35 0.262 0.552 
Ag 0.1 1 0.05 0.2 0.0688 0.0397 0.0806 
V 2 - 10.7 99.8 28.64 15.28 33.22 
Zn 1 200 6.8 103 23.7 18.14 29.19 

Note: UCL for antimony (Sb) was not derived as no concentration was reported above 
the LoR (of 0.5 mg/kg). 

8.2.3.2 Organotins 

 All MBT concentrations were less than the laboratory LoR of 0.001 mg/kg.  

 Concentrations of DBT were detected in three (SD101_1.0, SD102_1.0 and 
SD102_1.5) of the 32 sediment samples, ranging from 0.002 mg/kg to 0.004 
mg/kg. Normalised DBT values ranged between 0.003 and 0.005 mg/kg. There is 
no recommended trigger value for DBT in the NAGD guidelines (Table 12). 
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 TBT (as Sn) was detected in 11 of 32 samples collected across the dredge area, 
with concentrations above the NAGD screening guideline reported in two samples 
collected in the west (SD101 and SD102) near Attack Wharf. The locations and 
range of detected TBT concentrations suggest that TBT exceedances are isolated 
and infrequent. 

 The results of TBT re-analyses were less than the initial concentrations while the 
re-analysis of the original extract yielded the same results. Elutriate tests detected 
3 ngSn/L of TBT in SD102_1.5, which is below the marine guideline of 6 ng/L. 
Results for two other samples were below the laboratory LoR (2 ngSn/L).  

 Normalised TBT (as Sn) concentrations exceeded the NAGD Screening Level of 
0.009 mg/kg in four of 32 samples analysed (SD101, SD102 and SD111, at the 0.5 
to 1.5 m depth interval) (refer Table 12 and Appendix B) 

 The 95% UCL of the mean normalised TBT (as Sn) concentration for all 32 
samples within the proposed dredge area is 0.00825 mg/kg (Table 13), which is 
below the NAGD Screening Level of 0.009 mg/kg. 

 

Table 12: Analytical results for TBT re-analysis 

Analyte  Units LOR 
SD101_1.0 SD102_1.5 SD111_0.5 

Reported Re-
extraction Reported Re-

extraction Reported Re-
extraction 

MBT µgSn/kg 1 <1 <1 <1 1.5 <1 <1 
DBT µgSn/kg 1 2 3 4 8 <1 <1 
TBT µgSn/kg 0.5 19.7 2.3 9.2 6.2 6.3 2.1 

 

Table 13 Statistical summary for normalised organotin concentrations 
(mg/kg) detected within the design dredge depth 

Analyte 

LoR / PQL 
(mg/kg, 
raw 
values) 

NAGD 
Screening 
Level 
(mg/kg) 

Min 
(mg/kg) 

Max 
(mg/kg) 

Mean 
(mg/kg) SD  95% UCL 

(mg/kg) 

DBT 0.001 - <0.001 0.00533 0.000796 0.00101 0.00157 
TBT 0.0005 0.009 <0.0005 0.02985 0.003469 0.00705 0.00825 

8.2.3.3 Organics 

 None of the sediment samples analysed contained concentrations of TPH C6-C9 or 
TPH C10-C14 fractions above the laboratory LoR. BTEXN compounds were also not 
detected above the laboratory LoR (Appendix G, Table 1).  

 Heavier TPH fractions (C15-C28 and C29-C36) were detected at several locations and 
depths within the dredge area. However, the sum of TPH concentrations 
(normalised), which ranged between 1.5 and 175 mg/kg, was below the NAGD 
Screening Level of 550 mg/kg (Appendix G, Table 1). TRH concentrations were 
similar to TPH. 

 All 19 PAH compounds were variously detected in sediment samples. However, 
the sum of PAH concentrations (normalised), which ranged between less than the 
laboratory LoR and 2.7 mg/kg, was below the NAGD Screening Level of 10 mg/kg 
(Appendix G, Table 1). 
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8.2.3.4 OC/OP Pesticides 

 OC/OP concentrations were below their respective laboratory LoR (Appendix G, 
Table 1). OP (chlordane, dieldrin, endrin, lindane) were below their respective 
NAGD screening and CSIRO SQGV levels. 

8.2.3.5 PFAS 

 Concentrations of PFAS compounds were below their respective laboratory LoR 
(Appendix G, Table 3). 

8.2.4 Marine disposal options assessment 

Despite the detection of TBT in some samples, the marine sediments from within the 
proposed dredging area for the NCIS-5 Eastern Wharf options are suitable for sea 
disposal in the near shore environments of Darwin Harbour.  

8.3 Analytical results relevant to land disposal assessment 

Although it is not proposed to place the soft marine sediments from the dredge area on 
land, the analyses relevant to assessing land placement options are reviewed for 
completeness and are described in Sections 8.3.1.1 to 8.3.1.5. 

8.3.1.1 Metals  

Concentrations of metals detected over the LOR (arsenic, copper, lead, manganese, 
mercury, nickel, selenium and zinc) complied with the applicable NEPM 2013 health 
(HIL-D) and ecological (EIL-D) investigation levels for industrial/commercial land use.  

8.3.1.2 Nutrients 

Nutrient analysis results are provided in Appendix G, Table 1. Key results and 
outcomes include: 

 Concentrations of ammonia (as N) and nitrite were less than the laboratory LoR of 
20 and 0.1 mg/kg, respectively. 

 Nitrate and total oxidised nitrogen ranged from below the laboratory LoR (0.1 
mg/kg) to 0.4 mg/kg. 

 Concentrations total nitrogen, total Kjeldahl nitrogen and total phosphorus were 
present in all samples while reactive phosphorus was present in 18 of the 32 
samples.  

8.3.1.3 Organics 

 None of the sediment samples analysed contained concentrations of TPH C6-C9 
or TPH C10-C14 fractions above laboratory LoR. BTEXN compounds were also 
not detected above laboratory LoR (Appendix G, Table 1).  

 Heavier TRH fractions F3 (>C16-C34) and F4 (>C34-C40) were detected at 
several locations and depths within the dredge area. However, the results were 
lower than the NEPM 2013 Ecological Screening Levels (ESLs) for coarse soils in 
commercial/industrial land use and the management limits for comm/industrial 
(direct exposure) (Appendix G, Table 1).  

 All 19 PAH compounds were variously detected in sediment samples. However, 
the sum of PAH concentrations, which ranged between less than the laboratory 
LoR and 0.64 mg/kg, were lower than the NEPM 2013 HIL-D criteria for 
commercial/industrial land use guideline of 4,000 mg/kg (Appendix G, Table 1). 
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8.3.1.4 Acid sulfate soils 

Field screening tests (pHF and pHFOX) were not undertaken. Analysis of the full 
SPOCAS suite was undertaken for 32 sediment samples. A summary of ASS results is 
provided in Appendix G, Table 2. 

An action criterion of 0.03 %S equivalent (18 mol H+/tonne) for a material volume 
greater than 1,000 tonnes may be adopted based on: 

Simpson et al. (2018) National Acid sulfate soils guidance: Guidelines for the dredging 
of acid sulfate soil sediments and associated dredge spoil management (Department of 
Agriculture and Water Resources, Canberra, ACT). 

Given the 0.03 %S criterion, SPOCAS sample analytical results indicated that: 

 No actual acid sulfate soils (AASS) were identified between the seabed and 1.5 m 
depth, with all TAA concentrations being less than the laboratory LoR (0.02 %S or 
2 mole H+/tonne). 

 Pyrite was identified in sediments between 0.0 m and 1.5 m depth, with peroxide 
oxidisable sulfur (POS) of between 0.03 and 3.03 %S recorded in sediments 
collected from 28 locations. These concentrations exceed the trigger level of 0.03 
%S and indicate potential acid sulphate soils (PASS). 

 The Titratable Peroxide Acidity (TPA, <0.02 %S or 2 mole H+/tonne) and pH(OX) 
values indicate minimal or absence of acid following oxidation. With TPA being the 
net result of the reactions between the acidifying and neutralising components in 
the sediment, the TPA results show that that the buffering capacity within the 
sediment matrix exceeds or equals the potential acidity which would arise from the 
oxidation of pyrite. 

 Acid reacted calcium concentrations (0.024 to 26.3 %S) were typically greater than 
acid reacted magnesium concentrations (0.028 to 1.21 %S), indicating a higher 
concentration of calcium in the environment than magnesium. As such, acid 
neutralising capacity is present in all samples (0.148 to 24.7 %S) except one 
sample (SD113_1.0) identified to have the highest potential acidity. This confirms 
the availability of large amounts of inherent nuetralising capacity in the sediment.  

8.3.1.5 Total per‐ and poly‐ fluoro alkyl substance concentrations 

No PFAS compounds were detected in sediment samples collected from the dredge 
area. The analysis of all sediments showed that concentrations of PFAS compounds 
were lower than respective laboratory LoRs (Appendix G, Table 3).  
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9. Data quality assessment 
9.1 Field QA/QC 

9.1.1 Relative percentage difference  

Relative Percentage Difference (RPD) calculations are used to assess the precision of 
field and laboratory methods. RPDs are a quantitative measure of the reliability of the 
analytical results and are calculated in accordance with the procedure described in AS 
4482.1 – 2005 (Standards Australia 2005). In accordance with the NAGD 2009, 
laboratory duplicates should be within an RPD of ±35 per cent and any batch of 
samples where the RPDs fall outside these limits are to be flagged as estimates rather 
than precise values. 

Analytical results for one duplicate sample (0836_QC101_201123) and one split 
sample (0836_QC201_201124) were compared with the corresponding primary 
samples. The tabulated summary of RPD results is provided in Appendix G, Table 4. 
Calculated RPD results were mostly compliant with the NAGD (2009) 35% guideline 
with a small number of parameters noted to exceed as detailed in (Table 14. 

Table 14 Summary of RPD exceedances 

Primary Sample QA/QC Sample Analyte RPD (%) 

Duplicate samples 
0836_SD107_0.5 
_201124 

0836_QC101 
_201124 

ASS - Chromium Reducible Sulfur 
(CRS) 

50 

Aluminium 39 

TRH F3 (>C16-C34 Fraction) 40 

TPH C15-C28 Fraction 46 

Intra-laboratory split  

0836_SD107_0.5 
_201124 

0836_QC201 
_201124 

ASS - Chromium Reducible Sulfur 75 

Nitrogen (Total) 49 

Kjeldahl Nitrogen Total 49 

Four RPD exceedances occurred in the total suite of analytes evaluated for all primary 
and duplicate samples. These include ASS-CRS, aluminium, TRH F3 (>C16-C34 
Fraction) and TPH C15-C28 fraction. Concentrations reported for parameters with high 
RPDs involve low concentrations (e.g. 5 mg/kg versus 8 mg/kg) that are only 
marginally greater than their respective laboratory LoR and are thus deemed 
acceptable in RPD data quality assessments. 

For primary and intra-laboratory splits, RPD exceedances occurred for three analytes. 
These include ASS-CRS, nitrogen (total) and Kjeldahl Nitrogen Total). As with RPD 
results for the primary and duplicate sample, concentrations reported for ASS-CRS in 
the split and primary sample involve low concentrations (e.g. 0.041 mg/kg versus 0.09 
mg/kg) that are only marginally greater than respective laboratory LoR and are thus 
deemed acceptable in RPD data quality assessments. Variability arising from 
difference in nutrient results between the split and primary sample may be attributed to 
sample heterogeneity.  
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The RPD of duplicate and intra-laboratory samples are considered to confirm that the 
sediment results are of acceptable quality. 

9.1.2 Relative standard deviation 

Relative standard deviations (RSD) calculations are used to assess the variability of 
the sediment characteristics within a location. Field replicates (separate samples taken 
at the same location) should be within an RSD of ±50 per cent, although they may not 
always do so where the sediments are very heterogeneous or greatly differing in grain 
size.  

The summary of RSD RSD for one set of triplicate samples are provided in Appendix 
G, Table 5. RSDs ranged between 1% and 111% in the SD103_0.5 m sediment 
sample. From the suite of analytes, a total of 12 RSDs exceeded the NAGD stipulated 
50% acceptance criterion which are associated with concentrations of PAH. The PAH 
results ranged from below the laboratory LoR to four to five times the LoR, indicating 
some level of variability across the replicate samples and is likely due to sample 
heterogeneity. The resulting sum of PAH across samples is less than the adopted 
guideline by three orders of magnitude. 

9.1.3 Rinsate blanks 

Rinsate blanks were collected from the cleaned spatula used to collect soil from the 
sediment cores. All analytes were reported below the laboratory LoR indicating that the 
risk of cross contamination between samples is negligible (Appendix G, Table 6). 

9.1.4 Trip blanks 

No detectable levels of TRH / BTEXN were present in any of the three trip blank 
samples, indicating no cross contamination of the samples by semi-volatile 
hydrocarbons during transport from the field to the laboratory (Appendix G, Table 7). 

9.2 Laboratory QA/QC 

Surrogate spikes, matrix spikes, laboratory method blanks and laboratory control 
samples were carried out by ALS (Appendix H). A summary of the laboratory internal 
QA/QC results given below and is further summarised in Table 15: 

 All samples were submitted to a NATA accredited laboratory. 

 All samples were extracted and analysed within holding times as recommended by 
analytical laboratories (based on holding times set out in Schedule B(3) of the 
NEPC, 2013). 

 No outliers were reported for laboratory control samples. 

 Laboratory duplicate sample were within acceptable limits except for iron in 
SD114_1.0. The laboratory duplicate RPD (27%) was greater than the laboratory 
LoR-based limits of between 0% to 20%.  

 Matrix spike (MS) outliers applicable to primary samples were reported for the 
following:  

o MS recovery (33.7%) for Total Phosphorus (as P) in SD101_1.0 was 
less than the lower data quality objective (70%). 

o MS recovery (8.66%) for MBT in SD101_1.0 was less than the lower 
data quality objective (20%). 
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o MS recovery for TBT in SD101_1.0 was greater or equal to four times 
the spike level.  

 No outliers were reported for surrogate recovery for all regular sample matrices 
except for the sample surrogate recovery of tripropyltin in SD107_0.5. The result 
(151%) was greater than the upper data quality objective of 130%. 

Table 15 Summary of reported outliers in laboratory work orders 

Outliers ALS Work Order  
ES 2041816 

Eurofins Work Order  
760062 

Analysis Holding Time None None 
Method Blank None None 
Duplicates Yes None 
Laboratory Control None None 
Matrix Spike Yes None 
Surrogate Yes None 

9.3 Summary of QA/QC results 

In summary, the field, laboratory and analytical QA/QC results sufficiently comply with 
the requirements NAGD 2009 QA/QC requirements (as described in Section 4.5 of the 
SAP) such that all data is considered to be valid. 
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10. Conclusions  
The objectives for the assessment were to: 

 Characterise the sediment and determine the concentrations of contaminants of 
concern within the proposed dredge area associated with NCIS-5 Option 6B and 
Option 6C. 

 Assess the potential for dredging activities to have adverse effects on the marine 
environment associated with sediment characteristics. 

 Determine the suitability of the sediments for nearshore sea disposal, based on the 
NCIS-5 Option 6B and Option 6C designs. 

The assessment described in this report confirms that the objectives have been met as 
set out below: 

 Sediment has been characterised as follows: 

 Materials encountered in the proposed dredge area predominantly comprised 
soft grey clay marine sediments underlain by stiff to very stiff clay. Core 
refusal occurred at depths ranging between 0.6 m and 2.3 m below the 
seabed on very stiff clay or bedrock. 

 Calculated 95% UCL for metal and metalloid concentrations were below 
adopted NAGD Screening Levels.  

 Preliminary analytical results identified TBT concentrations in three samples 
(two above guidelines) and repeat TBT analysis and elutriate tests were 
undertaken as a cautionary approach.  

 Results of repeat analysis of TBT for re-extracted sediment less than the 
preliminary concentrations while the re-runs of the original extract yielded the 
same results. Elutriate test detections were below the marine guideline of 6 
ng/L.  

 Normalised TBT (as Sn) concentrations exceeded the NAGD Screening Level 
of 0.009 mg/kg in four samples. However, the 95% UCL for normalised TBT 
(as Sn) was below the screening criteria.  

 Nitrogen and phosphorous-based nutrients, analysed for background 
concentrations, were variously detected in sediment samples. 

 Concentrations of BTEXN, TPH, PAH, OC/OP were below the NAGD 
screening levels. PFAS compounds were not detected above the laboratory 
LoR.  

 With respect to ASS, the disposal of the sediments offshore presents low risk 
due to the extensive volume and pH buffering capacity provided by seawater. 

 The assessed contamination profile of sediments within the proposed dredge area 
for HMAS Coonawarra Eastern Wharf Options indicates that, during dredging, the 
sediments pose a low risk to the marine environment.  

 Based on the findings of this assessment, the sediments within the proposed 
dredge area are considered suitable for near-shore sea disposal. The dredging 
project will also be subject to the Northern Territory Environmental Protection 
Agency (NT EPA) environmental assessment process which will be initiated by the 
submission of a Referral.  
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1 Introduction 

1.1 PROJECT BACKGROUND 

GHD and KBR have been engaged by the Department of Defence (Defence) as the Design Services 

Consultant (DSC) for the upgrade of wharf facilities at HMAS Coonawarra. The scope of services 

includes the provision of environmental services to support proposed dredging within the basin.  

HMAS Coonawarra is an important naval port in Darwin Harbour and accommodates up to ten of 

the Navy’s Armidale class patrol boats. Defence is currently proposing to upgrade and expand the 

wharf facilities at the site which are operated by the Royal Australian Navy.  

A marine sediment environmental sampling investigation is required at HMAS Coonawarra to 

support dredging works associated with the NCIS-5 project. NCIS-5 forms part of the Department 

of Defence (DoD) N2263 SEA 1180 Phase 1 Offshore Patrol Vessel Facilities Project (N2263).  

In 2018/2019, the proposed dredge area associated with the upgrade of the existing Fremantle 

Wharf (identified as Option  2B) was investigated and assessed. Now further wharf upgrade 

options, including the construction of a new eastern wharf, are being considered and require 

further investigation.   

Work elements being investigated and designed as part of NCIS-5 include the following: 

• Eastern wharf options 

• Dredging and dredged material management 

• Vegetation clearing and earthworks 

• Marine piling 

• Wharf access ramp connections to land 

• Services to land 

• Breakwater relocation 

The additional options being considered include: 

• Option 4 – Fremantle Wharf Frontal Pontoon, which involves the addition of a floating 

pontoon in front of Fremantle Wharf 

• Option 6B – Floating Eastern Wharf, which involves the construction of a fully floating pontoon 

with access ramp connections to land 

• Option 6C – Hybrid Eastern Wharf, which involves a fixed wharf with a narrow floating frontal 

pontoon structure with land connections for access 

Dredging works for Option 4 are within the same area proposed for Option 2B. The upgrade and 

expansion works associated with the eastern wharf (Options 6B and 6C) require additional 

dredging beyond the dredge area assessed for Option 2B. 
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To support the design and environmental assessment of the dredging and dredged material 

disposal, a marine sediment environmental sampling investigation is required to identify the 

physical and chemical characteristics of the material to be dredged. 

1.2 OBJECTIVES 

The purpose of this SAP is to describe the location and number of sediment samples, the sampling 

methodology, and the analyses proposed to assess the physical and chemical characteristics of the 

sediments to be dredged. 

Note that the proposed dredge area associated with Option 2B (within the existing navigable area 

of the HMAS Coonawarra basin) has previously been sampled and assessed, and this is reported in 

the SAQP Implementation report dated November 2019 (GHD, 2019).  

The objective of this new SAP is to define the assessment for the additional dredge area associated 

with the proposed eastern wharf options and associated relocation of the existing breakwater.  

The actual dredge volume will depend on the wharf option adopted, however the approach of this 

SAP is to define a dredge area and sediment sampling program sufficient to support either of the 

Eastern wharf options being considered.   

The following requirements apply to the proposed sediment sampling program and subsequent 

results reporting to be undertaken for the HMAS Coonawarra site: 

• complete a field sampling and analytical program of sediment in the proposed dredge area in 
accordance with the National Assessment Guidelines for Dredging 2009 (NAGD)  

• describe the proposed dredging and disposal approach  

• describe existing and historical land uses and the results of any past assessments which may 
influence the contamination potential of the material to be dredged 

• determine whether the quality and quantity of data gathered are sufficient to adequately 
characterise the contamination status of the sediments to assess disposal and re-use options. 

Specifically, data quality and reporting objectives for the program include the following: 

• confirm analysis requirements and appropriate parameters based on potential contaminant 
sources and the results of previous testing 

• confirm the location and number of samples required to provide an adequate representation 
of the material to be dredged 

• collect and retain, in accordance with the SAP procedures, the required number of cores and 
samples to assess contamination levels in accordance with the NAGD  

• collect and retain, in accordance with the SAP procedures, the required number of quality 
assurance/quality control (QA/QC) samples to assess data quality in line with guidance 
provided in the NAGD  

• analysis of the samples at a National Association of Testing Authorities (NATA) accredited 
laboratory in accordance with laboratory QA/QC procedures and NAGD analysis procedures. 

• define the statistical techniques used to determine the status of potential contamination 
within the material to be dredged 

• present the reporting framework for data, results and conclusions. 

1.3 ENVIRONMENTAL SETTING  

HMAS Coonawarra is located on the northern shore of Darwin harbour, within the Port of Darwin. 

It is situated approximately 2 km west of the Darwin Central Business District (CBD) and is co-

located with Larrakeyah Barracks on the Larrakeyah Peninsula. The overall base covers 

approximately 80 hectares. 
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The Larrakeyah Peninsula is a flat plateau with steep rocky cliffs and a rocky foreshore. HMAS 

Coonawarra covers approximately 12 hectares at the lower south side of the base, within a former 

quarry cut out of the cliff. 

The base is generally flat but grades steeply to the water’s edge along its northern, western and 

southern boundaries. The seabed level of the HMAS Coonawarra harbour basin generally ranges 

between 0 and -10 mAHD. Marine sediments within the harbour basin typically comprise a layer of 

very soft silty clays of variable thickness overlying residual material comprised of stiff clays, or 

extremely to highly weathered bedrock.  

Current and historic activities conducted at the site include ship maintenance, fuel and oil storage 

and operational activities such as fire-fighting training. 

The site has limited terrestrial flora and fauna habitat values, with the most significant being an 

area of monsoon vine thicket which runs along the coastal escarpment and extends to the city 

centre. Small areas of mangroves are also present along the foreshore adjacent to the Attack 

Wharf and near the boat ramp and breakwater at the eastern end of the base. 

A range of marine fauna are present within the waters of Darwin Harbour including turtles, 

dugong, dolphins and sawfish. In particular to the south of the site, the East and Middle Arms of 

Darwin Harbour are considered to be important foraging areas for the Indo-Pacific Humpback 

dolphin, and to a lesser extent both the Info-Pacific bottlenose and the Australian snubfin dolphin. 
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2 Dredging requirements  

2.1 DREDGE AREA AND VOLUMES  

The eastern wharf options being assessed require additional dredging of up to approximately 

105,000 m3. The dredge cut proposed is generally up to 6 m deep, with a small section of the 

dredge area requiring a deeper cut up to approximately 8 m, to achieve a design depth of 

–9.405 mAHD. 

The exact dredge volume will depend on the wharf option adopted. The approach of this SAP is to 

define a dredge area and sediment sampling program sufficient to support either of the Eastern 

wharf options being considered.   

Table 2.1 provides a summary of the estimated dredge volumes for each material type likely to be 

encountered within the dredge area. 

Table 2.1  Dredge Volumes 

Dredge material type  Estimate dredge volume (m3) 

Soft material  65,000 

Hard material  40,000 

The extent of the proposed sediment investigation area associated with the additional dredging is 

presented in Figure 2.1. 

2.2 DREDGING AND DREDGE MATERIAL DISPOSAL METHODS 

2.2.1 Dredging and disposal of soft marine sediments 

Based on the material type, the scope of dredging, and the approach to previous dredging, the 

most practical and effective dredge method would be via the use of a small Cutter Suction Dredge 

(CSD) with material discharged within naval waters at (or near) the previously used spoil discharge 

location approximately 300 m south-west of the southern breakwater, adjacent to the Fremantle 

Wharf. However additional information is needed to confirm whether the soft sediments to be 

dredged are suitable for offshore disposal. 

If it is found to be necessary (e.g. because of the presence of contaminants), the dredged material 

with elevated levels of contaminants may be placed on-land. The placement of material on land 

would be a difficult process to undertake with a CSD as there is no dredged material pond at the 

site. If land placement was required, dredging would likely be done with the use of a backhoe 

dredge. Although CSD to pond has been used in the past, the pond facility previously used at 

HMAS Coonawarra has since been removed and now there is no available space for such a facility.  

Alternatively, to reduce the water content and volume of dredged material brought on-land, it 

would likely require the use of different dredging equipment, such as a grab or backhoe and barge, 

with spoil then trucked to a suitable disposal location.  
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Figure 2.1 Additional dredge area (black hatching with yellow boundary)  
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2.2.2 Dredging and disposal of hard material 

The underlying ‘hard’ rock materials within the proposed dredge area are expected to be dredged 

with a backhoe and barge for placement on-land. It is unlikely that the hard material is 

contaminated and previous geotechnical advice for the broader basin area indicates that the ‘hard’ 

material is likely to be suitable for reuse as fill material. 

Soft material would generally be removed by CSD before backhoe removal of hard material. 

Currently there are two options for the placement of this hard material on land, either by 

obtaining agreement to place the material at East Arm, or to unload dredged materials at HMAS 

Coonawarra and truck the material to another location. 
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3 Background data review  

3.1 DREDGING AND DREDGED MATERIAL DISPOSAL HISTORY  

Over the years a number of dredging campaigns have been undertaken to develop and maintain 

the harbour basin area. A summary of the dredging history at the site is provided in Table 3.1. 

Table 3.1 Dredging history of HMAS Coonawarra harbour basin (GHD, 2012) 

Year Description of dredging activities 

1980 to 1982 Dredging of the original harbour basin area to an average depth of -4.0 mAHD, with the 

discharge of all dredged material on the reclaimed area at the site. 

1993 Maintenance dredging was undertaken within the area beneath the synchrolift, with all 

dredged material disposed of at sea at the western side of the reclaimed area on an ebb 

tide. 

1999 Approximately of 80,000 m3 of material was dredged from the harbour basin to a depth 

of -4.5 mAHD, with the disposal of all dredged material at sea within Darwin Harbour. 

2006 Approximately 35,000 m3 of material was dredged from the centre of the harbour basin, 

including areas beneath the synchrolift, with the discharge of all material via submerged 

pipeline to a disposal site approximately 360 metres offshore. 

2011 Approximately 500 m3 of material was relocated by bed levelling to a location 

immediately outside the entrance to the harbour basin. 

2013 Approximately 30,000 m3 of material was dredged by CSD from the harbour basin and 

pumped to a sea disposal discharge point located approximately 300 m from the 

southern breakwater of the harbour basin. 

2015 Approximately 3,000 m3 of material which had accumulated underneath the synchrolift 

was dredged by CSD and placed on land within a purpose built dredge material 

rehandling pond. 

3.2 2018 SEDIMENT SAMPLING AND ANALYSIS CAMPAIGN  

The most recent sediment sampling and analysis campaign at HMAS Coonawarra was carried out 

in June 2018. Marine sediment sampling and analysis were undertaken to determine the physical 

and chemical characteristics of the material within the Option 2B dredge area, including dredging 

in the existing navigable area of the basin. Results are described in the SAQP Implementation Plan 

report (GHD, 2019). Sediment analysis results from this sampling campaign were compared with 

the NAGD. 

A summary of the findings from the 2019 SAQP Implementation Plan report is outlined below: 

• Material within the Option 2B dredge area consisted largely of soft marine sediments and 

comprised a layer of soft grey clay, underlain by a thinner layer of stiff to very stiff clay. There 

are also a number of ‘hard spots’ which have never been dredged within the main basin area. 

Vibrocore termination depths ranged from 0.6 m to 2.2 m. 

• Analysis results indicated that the material was suitable for offshore disposal. 
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• Detected metal and metalloid concentrations, mean values and 95% UCLs were lower than the 

NAGD Screening Levels for locations across the design dredge footprint. 

• Monobutyltin concentrations were lower than the LoR of 0.001 mg/kg, whilst dibutyltin was 

detected in nine sediment samples with normalised concentrations ranging from 0.001 mg/kg 

to 0.024 mg/kg. 

• Normalised tributyltin (as Sn) concentration exceeded the NAGD Screening Level of 0.009 

mg/kg in two samples, located in the southeast and southern sections of the basin. The 95% 

upper confidence limit (UCL) of the mean for normalised TBT (as Sn) concentration was 

0.0279 mg/kg which also exceeded the NAGD Screening Level. Elutriate analysis of these two 

samples resulted in TBT concentrations which, once adjusted for estimated initial dilution (as 

described in the NAGD) were below the ANZG (2018) marine water guideline for 95% species 

protection. 

• Concentrations of benzene, toluene, ethyl benzene, xylene and naphthalene were lower than 

the respective LoRs. 

• Total petroleum hydrocarbons (TPH) and polycylic aromatic hydrocarbons (PAHs) were 

detected across locations and depths. However, the sum of TPH and sum of PAH 

concentrations (normalised) were lower than the NAGD Screening Levels. 

• Although not specifically required by the NAGD, the sampling program also assessed the 

presence of per- and poly-fluoroalkyl substances (PFAS). Total concentrations of PFAS 

compounds were all lower than the respective laboratory limits of reporting (i.e. not 

detected). Because at the time the placement of sediment on land was being considered, 

further leachate analysis (ASLP) was carried out. This detected minor concentrations of PFAS 

substances in the leachate from two locations within the dredge area, however these 

remained lower than the adopted human health screening values for industrial land use for 

PFOA (50 mg/kg) and PFOS/PFHxS compounds (20 mg/kg) (HEPA, 2019). 

• Acid sulphate soils (ASS) results indicated the presence of pyrite below 1.0 m depth; however, 

no net acid generation was observed following oxidation.  

3.3 POTENTIAL CONTAMINANTS OF CONCERN 

Based on a combination of the results from the recent sediment sampling campaign in 2018, and 

historical and current land uses / activities conducted at the site, Table 3.2 presents those 

constituents which are considered to have the potential to be present within the sediments of the 

proposed dredge area at HMAS Coonawarra. Other parameters for use in the interpretation of 

laboratory results are also nominated in Table 3.2. 

Table 3.2 Constituents with the potential to be present in the proposed dredge sediments 

Parameters for 

Analysis 

Rationale for Analysis  

Organotins - Tributyltin 

(TBT) 

• TBT was detected at levels which exceeded the NAGD Screening Level 

during the most recent sediment sampling campaign conducted in 2018 at 

the site.  

• TBT has also previously been detected in past sediment sampling 

campaigns, particularly in those sediments beneath the synchrolift.  

• Whilst TBT is no longer used as an antifoulant, there is still the potential for 

traces of TBT to be present in the basin sediments at HMAS Coonawarra.  

Heavy metals • Potential from previous and current uses at the site (ship maintenance 

activities) 

• Common pollutant in port areas  
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Parameters for 

Analysis 

Rationale for Analysis  

Polycyclic aromatic 

hydrocarbons (PAHs) 

• Potential from previous and current uses at the site (ship maintenance 

activities) 

• Common pollutant in port areas 

Total recoverable 

hydrocarbons (TRH) / 

benzene, toluene, ethyl 

benzene and xylenes 

(BTEX) 

• Potential from previous and current uses at the site (ship maintenance 

activities, fuel storage and refuelling activities) 

• Common pollutant in port areas 

 

PFAS compounds (PFAS 

/ PFOS) 

• Possible historical use of Aqueous Film Forming Foams (AFFF) at HMAS 

Coonawarra and Larrakeyah Barracks, or on vessels 

• PFAS compounds have been detected in groundwater next to the basin as 

part of on-land sediment investigations carried out at the site 

Acid sulfate soil 

parameters   

• Used in the event that on-land storage or placement is being considered  

Nutrients  • Used in understanding nutrient availability associated with sediment 

resuspension 

Pesticides  • Runoff from surrounding areas 

• Potential from previous and current land management practices at the site 

Total carbon / Total 

inorganic carbon / Total 

organic carbon  

• Used for normalising other parameters  
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4 Sampling and analysis plan  

4.1 SAMPLING RATIONALE 

This SAP has been prepared in line with the guidance provided in the NAGD.  

The NAGD provide details on the approach required for assessing potential contaminants. The 

guidelines provide a suitable framework for considering the characteristics of the sediment to be 

disturbed during dredging and disposal. The overall methodology for assessing the suitability of 

dredged material for unconfined ocean disposal is illustrated in Figure 4.1. 

The focus of this marine environmental sediment sampling investigation is on Phase I and II as 

outlined in the NAGD, which involve a review of existing information on the proposed dredge 

material, the sampling and analysis of sediments from the dredge area, and the comparison of the 

analysis results with the screening levels in Appendix A of the NAGD. In the event that any 

contaminants are identified which exceed the relevant Screening Levels, further sampling, or 

testing may be warranted (as described in Phases III–V of the NAGD). 

4.2 SAMPLING LOCATIONS  

As outlined in Section 2.1, although the overall dredge volume is approximately 105,000 m3, a 

proportion of this will be from the underlying residual clay material and rock. This material has 

never been disturbed or exposed to anthropogenic sources of potential contaminants and is 

therefore unlikely to contain any contaminants of concern.  

Therefore, the primary objective of the proposed sampling program is to sample the full thickness 

of the overlying, more recently deposited, soft sediment which has greater potential to have been 

affected by contaminant sources. As noted in Appendix D of the NAGD “Contaminants may extend 

throughout the seabed layer of recent marine silts or sands, although they will rarely penetrate far 

into the underlying, undisturbed geological materials, especially if these are clay or rock.” Using the 

site-specific data available (bathymetry, geotechnical borehole logs, proposed dredge area) the 

volume of this overlying soft sediment within the proposed dredge area is approximately 

65,000 m3.  

Based on the volume of the upper layer of soft marine sediments, the recommended number of 

sample locations in accordance with Appendix D of the NAGD is 14.  

The 14 sampling locations have therefore been determined in accordance with the grid 

methodology described in Appendix D of the NAGD. A 20m by 20m grid was placed over the 

dredge area, which provided a total of 78 cells. This number of grid cells exceeds the minimum 

requirement outlined in Appendix D of the NAGD (minimum of 70 grid cells). In order to locate the 

14 sampling locations, 14 grid cells were selected on the basis of the constraints of the dredge 

area, including navigability, existing infrastructure and depth of dredge cut.    
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Figure 4.1 NAGD Assessment Process (Commonwealth of Australia, 2009)
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The 14 sediment sampling locations proposed are shown in Figure 4.2.  

Further details relating to each proposed sampling location is provided in Table 4.1. These 

locations will be subject to a further check against the magnetometer data to avoid any artefacts 

or anomalies, and their locations may need to be refined to reflect that.  

Further to the sampling defined here to address the NAGD guidance, where available field time 

permits, additional samples should be recovered (e.g. retain additional material from each core 

and/or collect extra samples from additional locations) at locations to be discussed with the Design 

Services Consultant project team. These should also be retained and stored such that they can be 

utilised in the event that further laboratory analysis is warranted.  

Each sediment sampling core is to target the recovery of sediments from sediment surface to 

0.5 m below the proposed dredge design level or until depth of refusal for the sampling 

equipment. Based on the results of previous investigations at the site, refusal is expected to occur 

between 1 m and 3 m below the sediment surface but may vary outside that range. 

To address QA/QC requirements, one set of field triplicate samples is to be collected (i.e. three 

separate cores taken at one sampling location), and therefore a total of 16 marine sediment cores 

is to be retrieved from the 14 sampling locations. 

Table 4.1 Proposed sampling locations 

Core 

Number 

Approx. 

Easting 

(GDA94) 

Approx. Northing 

(GDA94) 

Approx 

seabed 

level 

(mAHD) 

Approx. 

seabed 

level 

(mLAT) 

SD101 698216.419 8621828.459 -4.5 -0.4 

SD102 698252.696 8621802.306 -6.6 -2.5 

SD103* 698295.385 8621815.635 -3.5 0.6 

SD104 698331.662 8621789.482 -4.8 -0.7 

SD105 698354.609 8621806.018 -3.1 1.0 

SD106 698397.298 8621819.347 -2.1 2.0 

SD107 698410.627 8621776.659 -4.3 -0.2 

SD108* 698446.904 8621750.506 -5.3 -1.2 

SD109 698453.316 8621789.988 -2.9 1.2 

SD110 698486.387 8621744.094 -4.7 -0.6 

SD111 698496.005 8621803.318 -2.3 1.8 

SD112 698585.094 8621728.065 -5.2 -1.1 

SD113 698611.247 8621764.342 -2.7 1.4 

SD114 698637.400 8621800.618 -0.0 4.1 

* Denotes proposed QA/QC sample location 
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Figure 4.2 Proposed sampling locations 
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4.3 SAMPLING METHODOLOGY 

4.3.1 Sampling method 

Samples are to be obtained by deploying a vibrocorer operated from a registered work vessel. The 

vibrocorer will be installed on a vessel fitted with appropriate lifting equipment, power generation, 

deck space, shallow draft, adequate station-holding capability and other specifications to be 

confirmed with the coring equipment supplier. The equipment is to be manned by suitably 

qualified and experienced personnel. The vibrocorer tube, with polycarbonate liner, is to be 

advanced into the seabed from the vessel and cores are recovered and returned to the vessel deck 

for assessment and sub-sampling. 

4.3.2 Collection of water samples 

For the purpose of potential elutriate analytical testing, water samples are to be collected during 

the sampling campaign. Samples of harbour water should be collected on each day of sampling, 

prior to any vibrocoring. Approximately 30L of water should be collected over the sampling period, 

with half the volume collected on each day of sampling. Samples of water should be collected and 

stored appropriately, with approximately 5 to 10 cm of air space left within each sample container 

for storage purposes. Physical water quality parameters (pH, electrical conductivity, dissolved 

oxygen and temperature) are also to be measured in situ, using instruments which have been 

appropriately calibrated in the field on a daily basis. 

All water samples are to be sent to the laboratory and stored such that they can be used in the 

event that elutriate testing is required. 

4.3.3 Cleaning procedures 

Prior to the commencement of sampling, an area on the vessel is to be designated for sample 

handling. Potential contaminant sources in the vicinity of this area (e.g. galvanised or oily surfaces) 

will be appropriately covered to reduce the potential for sample contamination. 

Field personnel who need to handle the core tube or cores will wear sterile disposable nitrile 

gloves during sampling to minimise the potential for sample contamination by residues (e.g. 

hydrocarbons, sunscreen, etc.). Gloves are to be changed between samples. 

The equipment tubing to be used for sample collection will be thoroughly cleaned prior to the 

commencement of works and then cleaned and rinsed onsite with seawater prior to the  

commencement of the sampling program. Sampling equipment will be decontaminated between 

sites by thorough cleaning in seawater. 

As it is intended to analyse PFAS in all samples, strict sampling protocols and decontamination 

procedures are to be implemented, in line with sampling methodologies and decontamination 

protocols outlined within the Per- and poly-fluoroalkyl substances (PFAS) National Environmental 

Management Plan (HEPA, 2019).  

Procedures to be followed in the field include: 

• New disposable nitrile gloves are to be replaced between each sample 

• No Telfon® is to be used, including drilling fluids or sampling equipment. 

• No detergents are to be used for cleaning drilling or sampling equipment unless confirmed to 

be PFAS free. 

• PFAS sampling jars are to be filled prior to other sample containers. 

• No ice bricks are to be used to chill samples. 
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4.3.4 Sampling procedures 

Strict sampling procedures and protocols are to be implemented on-site to ensure that sediment 

samples are not contaminated by external factors (such as oils and greases) or by cross 

contamination between sediment cores. 

Samples required for laboratory analysis are to be placed in appropriately sized glass jars provided 

by the laboratory and filled to the surface to reduce the amount of air trapped in the jar. Where 

possible, sufficient volume of material is to be collected from all sample locations to allow for 

further testing, if required. All sample containers are to be appropriately labelled according to  

sampling location and sample interval to avoid confusion. 

The sampling protocol proposed is as follows: 

• target sampling core locations are provided in this SAP document, but final sample locations 

are to be recorded in the field using a handheld GPS (accuracy of +/- 5 m) 

• if during sediment sampling, volumes of sub–samples are such that analysis is not possible (i.e. 

too little sample) or sample retrieval is difficult, adjustments to the proposed sampling 

intervals or locations may be required. New sampling locations are to be located within close 

proximity to the original planned location. Any changes required are to be decided on site 

during the progression of sediment sampling and discussed with the Design Services 

Consultant project team at the time of sampling.  

• use of clean polycarbonate core tubing so sample cores can be returned to the surface and 

laid on the deck or work area without risk of cross contamination 

• collection of the required volume of sediment (indicatively the target volume per sediment 

sample is 900 g, however the number of sample containers and the exact sample volume 

should be confirmed with the laboratory  prior to the commencement of sampling. If the 

required sample volume is unachievable, any deviations should be discussed with the 

laboratory at the time of sample submission) 

• sample handling, sub-sampling and sample transit is to be conducted by an environmental 

scientist or equivalent 

• three step cleaning process of sampling equipment between each core run, including cleaning 

the equipment of any residual material, washing all equipment and final rinsing of equipment 

with seawater between sites.   

• use of stainless steel sub-sampling tools 

• collection of rinse water samples 

• sterile disposable nitrile gloves to be worn when sampling 

• sediment core sample to be placed directly into clean sample jars/bags provided by the 

laboratory 

• sample jars/bags to be placed directly into an esky with ice in sealed plastic bags 

• where required, sample splitting/compositing to be carried out in accordance with the NAGD 

• field notes for each vibrocore hole to include any observations of potential contamination 

sources. 

Protocols specific to the extraction of cores are as follows: 

• Carefully record the sample interval, referenced to both depth below sediment surface and 

level (±0.1 m). The length of core and bed level at each sampling location is to be calculated 

based on depth from water level and the tidal constituents. This method gives an accuracy of 

approximately ±0.1 m which is sufficient given the tolerances of dredging activities. 
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• Ensure the core remains as intact as possible. 

• The core is to be recovered with no loss of fine fraction. 

• Depending on the overall approach and equipment, trestles with trays will be set up on deck 

or on land at a nearby location to allow cores to be laid out for inspection, photography, sub-

sampling and splitting. 

• On recovery, a physical description of the core will be recorded and a photographic record of 

each core taken. 

4.3.5 Sample nomenclature 

Each sediment sampling location and sub-sample is to be named as per Defence requirements as 

follows (Refer Table 4.2): 

• XXXX_SD###_ZZZ_YYMMDD 

Table 4.2 Sample labelling requirements 

Label identifier Description 

XXXX 0826 (HMAS Coonawarra Defence Property Identification Number) 

SD Sediment 

### Sampling location 

ZZZ Depth of sample 

An example of this is presented below, for a sample collected at 0.5 mbgl from sediment location 

five (A) on the 23 May 2019: 

• 0826_SD05A_0.5_190523 

4.3.6 Sediment sub-sampling 

Once the sediment cores have been recovered, they are to be sub-sampled in line with the 

guidance provided in Appendix D of the NAGD, and as summarised below: 

• An upper layer sample is to be collected from 0 – 0.5 m for each core (or to the depth of 

dredging if less than 0.5m) 

• A sample from 0.5 – 1.0 m is to be collected from each core 

• Based on previous sediment sampling results (which indicate a low risk of contamination), 

sediment below 1.0 m to the design dredge depth (or until refusal) is to be composited as a 

single sample, and: 

− If distinct changes in sediment composition are evident, the sample should be divided 

according to the noticeable changes throughout the sediment core. 

− Sub-samples at 0.5 m intervals also need to be recovered and appropriately stored for use 

in the event that contamination is subsequently found. 

• A sample representative of those sediments 0.5 m below the design dredge depth (i.e. design 

dredge depth to 0.5m below or until refusal). 

Additional sub-samples will be required to satisfy the NAGD QA/QC requirements, as follows: 

• Field triplicate samples of sediments at 10% of locations. This will involve collecting and 

processing one triplicate sediment core (i.e. three separate cores taken at one sampling 

location). 
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• Field splits at 5% of locations (i.e. one location). The sample will be homogenised and split into 

three sub-samples, two of which will be processed separately by the primary analysing 

laboratory, with the third sub-sample sent to a secondary (reference) laboratory for analysis. 

• Field triplicate samples and splits are to be appropriately labelled so as to be identifiable by 

the field environmental contractor, but not identifiable by the analysing laboratory. 

All sub-samples will be placed into appropriate containers and submitted to a NATA accredited 

laboratory for analysis and storage. 

Where sample from the upper part of the harder underlying material is recovered in the 

vibrocorer, it should be retained as a separate sub-sample and either analysed if it is within the 

target depth or appropriately stored at the laboratory in the event that further analysis of the 

harder underlying material is warranted, or it can be made available for other project 

investigations. 

During the sampling investigation, extra samples/sub-samples which can be secured in the 

available field time should be retained in laboratory storage so that they can be accessed if the 

results of the laboratory analysis show that is warranted. 

A portion of all samples (where adequate volume is available) will also be appropriately stored at 

the laboratory for use, in the event that additional analysis is required. All samples would typically 

be held for a three month period, and the holding time may be extended if requested. 

4.4 LABORATORY ANALYSIS  

Based on the results of previous sediment quality investigations at HMAS Coonawarra, samples are 

to be analysed for the following parameters as outlined in Table 4.3.  

All sediment chemistry limits of reporting (LORs) are to meet the relevant Practical Quantitation 

Limits (PQLs) specified in Appendix A of the NAGD. 

Table 4.3 Laboratory analysis  

Parameters for analysis 

Metals  

 

Aluminium (Al) 

Antimony (Sb) 

Arsenic (As) 

Cadmium (Cd) 

Chromium (Cr) (III + VI) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Silver (Ag) 

Vanadium (V) 
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Parameters for analysis 

Zinc (Zn) 

Hydrocarbons Total Recoverable Hydrocarbons (TRH) 

Total Petroleum Hydrocarbons (TPH) 

Benzene, toluene, ethyl benzene and xylenes (BTEXN) 

Polycyclic aromatic hydrocarbons (PAHs) 

Organotins  Tributyltin (TBT), Dibutyltin (DBT), Monobutyltin (MBT) 

PFAS* Per- and poly-fluorinated alkyl substances (PFAS) 

Acid sulfate soil (ASS)  pH, pHKCL and pHOX 

Titratable actual acidity (TAA 

Titratable potential acidity (TPA) 

Suspended peroxide oxidation combined acidity sulphur (SPOCAS) 

Peroxide oxidisable sulfur (SPOS),  

Acid neutralising capacity (ANC) 

Chromium Reducible Sulfur (CRS) 

Organic Carbon Total organic carbon (TOC) 

Nutrients Total Kjeldahl Nitrogen (TKN) 

Ammonia (NH3)  

Nitrate (NO3) 

Nitrite (NO2) 

Nitrogen (Total Oxidised) (as N) 

Nitrogen (Total) 

Total phosphorus (TP) 

Reactive Phosphorus as P 

Pesticides  Organochlorine Pesticides 

Organophosphorous Pesticides 

* The NAGD do not specify PQLs for PFAS.  

PFAS analysis LORs are to be as per the Defence PFAS Construction and Maintenance Framework – 

Guidance for managing the risks of PFAS contamination for works on the Defence estate (Department of 

Defence, PFAS Investigation and Management Branch, Version 2.1, July 2019) 

Total contaminant concentrations are to be analysed and compared against the relevant screening 

levels as outlined in the NAGD and relevant PFAS criteria. Based on the assessment of total 

contaminant concentrations, if results exceed the relevant NAGD Screening Levels and PFAS 

criteria, than subsequent elutriate analysis may be required.  

Arrangements are to be made with the laboratory to receive interim results reports for short 

turnaround analyses to assist in the early detection of exceedances or analysis issues. Any 

exceedances are to be immediately discussed with the DSC project team so a decision can be made 

on the need for further analysis.    
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4.5 FIELD SAMPLING AND LABORATORY ANALYSIS QUALITY CONTROL  

The following field sampling and laboratory analysis quality assurance / control (QA/QC) protocols 

have been derived from the NAGD and are to be employed during this sampling investigation. 

4.5.1 Field sampling QA/QC 

Field quality control during sampling will be in accordance with the requirements and procedures 

as outlined in Sections 4.3.3 to 4.3.6. All field procedures are to be documented, including: 

• Field conditions (weather, tides, currents), location, sampling methods and handling and 

storage methods, field numbers, date, time, identity of sampler noted in the field log. 

• Field description of sediments as collected, including but not limited to physical appearance 

(for example, silty sand), colour, presence of foreign material, presence of shell fragments 

and/or biota (for example seagrass); where multiple samples are collected at a site, notes on 

the variability between samples will be made. 

• Chain-of-custody forms that list all sample numbers, locations, depth, and the analyses and 

Practical Quantification Limits required, to accompany each sample to the lab. At each stage of 

handling, samples are to be checked against the chain-of-custody forms. After receipt by the 

lab, a checked form is to be returned to the sampling organisation. 

• Blanks/rinse samples, duplicates or blind duplicates, triplicates, and inter laboratory 

comparisons, including:  

− Field rinsate samples to check for any cross-contamination from the sampling equipment. 

One field blank per day. Daily rinse water is to be collected following the decontamination 

of the stainless steel vibrocore equipment and analysed for TBT and Carbon. Daily rinse 

water is also to be collected from fresh equipment at the start of the day prior to use 

(plastic sleeve insert of sampling apparatus) and analysed for PFAS (Full PFAS Suite – 28 

analytes). 

− Field/Trip blanks to check for any atmospheric cross-contamination during sampling or in 

transit. Daily samples of water used for rinsing which are placed in the esky during field 

work and transport to the laboratory. 

The locations of QA/QC samples will be confirmed in the field and may vary during sampling 

depending on site conditions and sample retrieval volume. For each sampling location and 

sediment sub-sample the following information is to be recorded in the field: 

• Bed level (mLAT), with subsequent conversion to AHD for reporting purposes 

• Depth intervals (mLAT), with subsequent conversion to AHD for reporting purposes 

• Photographic record of the core / sample 

• Physical description  

4.5.2 Laboratory analysis QA/QC 

The analysis of marine sediments for the list of parameters specified is complex, and requires high 

quality laboratory services, from a provider with a proven track record in analysing these matrices. 

Analysis of sediments must therefore be undertaken by a NATA accredited laboratory. 

Laboratory QA/QC procedures are to be consistent with those described in Appendix F of the 

NAGD, which states that for each batch (10-20 samples) or part batch, the following samples are to 

be analysed: 

• One laboratory blank sample. 
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• For metals, one Standard Reference Material (i.e. a sample of certified composition such as 

MESS-1 or BCSS-1, or BEST-1 (for mercury)), or a suitable internal laboratory standard 

calibrated against a Standard Reference Material. The laboratory standard will be a ground 

sediment sample, not a liquid sample, to test both the recovery of the extraction procedure 

and the analysis. 

• For organics, one sample spiked with the parameters being determined (or a surrogate spike 

for certain organics) at a concentration within the linear range of the method being employed. 

This will determine whether the recovery rate of the analytical method is adequate or not (i.e. 

that all the chemicals present in the sample are actually being found in the analysis)  

• One replicate sample to determine the precision of the analysis; the standard deviation and 

coefficient of variation will be documented.  

• One sample that has been analysed in a previous batch (if more than one batch is sent to the 

laboratory) to be re-analysed to determine the analytical variation between batches. If 

possible, all samples will be sent to the laboratory as a single batch. The analytical laboratory 

will comply with the laboratory and quality assurance procedures specified in Appendix F of 

the NAGD.  

• The laboratory QA/QC procedures need to be appropriate for the low concentrations 

expected in marine sediments. 

4.6 HEALTH, SAFETY AND ENVIRONMENT  

Prior to the start of fieldwork, a safe work method statement (SMWS) will be prepared and 

reviewed by key project personnel to address potential risks to the health and safety of project 

personnel and to their operating environment. The vessel operator, vibrocore operator and 

environmental field team will all participate in this process. Factors specific to the sampling 

program include: 

• Working on / over water 

• Manual handling 

• Mechanical lifting 

• Strong currents 

• Large tidal variations (potential vessel grounding) 

• Marine wildlife (e.g. crocodiles, stingers) 

• Vessel traffic (commercial and recreational) 

• Inclement weather (cyclone, intense rainfall) 

These factors will be considered with reference to both sampling efficiency and potential health 

and safety risks. The SWMS will also include issues such as handling and storage of chemicals used 

in fieldwork, and management of waste. In addition, the safety planning process is to address the 

relevant requirements for COVID-19. 

All works will adhere to Defence protocols at the site. Safety planning will include identifying the 

personnel and equipment requirements for all tasks, vessel navigation duties and responsibilities, 

the use of routine and emergency communication channels, and procedures for emergency 

response to be followed in the event of an incident. On-site vessel inductions and other ‘tool-box’ 

safety meetings will be conducted prior to the commencement of the sampling program, and each 

day prior to the start of works.   



   

 PED752-005-TD-EV-REP-0001 Rev. A | 11 September 2020 | Page 21 

Marine Environmental Sediment Sampling and Analysis Plan  
 

4.7 ANALYSIS OF RESULTS  

4.7.1 Sediment analysis results for total concentration 

Total contaminant concentrations will be compared against the relevant Screening Level as 

outlined in Table 2 of Appendix A of the NAGD (noting that these criteria are specifically relevant 

to unconfined disposal at sea).  

For PFAS, criteria outlined in the following documents will be used to compare sediment analysis 

results: 

• PFAS National Environmental Management Plan 2.0, January 2020, National Chemicals 

Working Group (NCWG) of the Heads of EPAs Australia And New Zealand, Version 2.0  

• Defence PFAS Construction and Maintenance Framework – Guidance for managing the risks of 

PFAS contamination for works on the Defence estate (Department of Defence, PFAS 

Investigation and Management Branch, Version 2.1, July 2019)  

The upper 95 percentile confidence limit of the mean (95% UCL) for contaminant analytes will be 

calculated and compared with the relevant screening level / criteria to determine whether further 

assessment is warranted. 

4.7.2 Phase III – Elutriate and bioavailability analysis 

Elutriate and bioavailability testing would only be undertaken if it is deemed necessary following 

the analysis of results from Phase II sediment sampling outlined above (Section 4.7.1). The need 

for further analysis is to be decided in consultation with the DSC project team. Elutriate and 

bioavailability testing is designed to simulate the release of contaminants from sediment during 

dredging/disposal. 

Elutriate analysis results would be compared with the relevant criteria as presented in the 

following: 

• ANZECC & ARMCANZ (2000) Marine Water Guideline (MEPG) – 95% protection criteria – 

tropical inshore marine waters (where applicable). 

• PFAS National Environmental Management Plan 2.0, January 2020, National Chemicals 

Working Group (NCWG) of the Heads of EPAs Australia And New Zealand, Version 2.0  

• Defence PFAS Construction and Maintenance Framework – Guidance for managing the risks of 

PFAS contamination for works on the Defence estate (Department of Defence, PFAS 

Investigation and Management Branch, Version 2.1, July 2019)  

Elutriate analysis would also be compared against background harbour water quality. 

Bioavailability analysis would only be considered if the results from elutriate testing are above the 

relevant water quality guidelines and criteria and if it was deemed to be necessary. 

4.7.3 Phase IV – toxicity analysis 

Toxicity and bioaccumulation testing would only be undertaken if it is deemed necessary based on 

the results of elutriate analysis. 

As far as possible, adequate sample volume must be collected and retained from all sample 

locations for these tests during the field campaign to avoid further drilling in the future. Samples 

for toxicity testing typically have a storage time of up to 2 months, if stored correctly at or below 

4°C.  
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4.8 REPORTING  

A report containing the following information will be produced at the completion of the sampling 

and analysis program: 

• introduction and description of the study area 

• details of the sampling methodology including any deviation from the SAP 

• a figure identifying sample locations, with coordinates 

• descriptions of sediment cores, sub-sample photographs and sediment logs 

• existing bathymetric survey data and measurements recorded in the field will be used to 

support the presentation of cores. Sub-sample levels (mAHD) will be defined, shown on logs 

and results discussed with respect to design dredge depth 

• description of the conditions encountered during the field investigation (including a 

description of vessel traffic, litter and weather) 

• description of any observations or anomalies during sampling and/or analysis 

• information on laboratories used and analytical methods employed  

• quality assurance procedures and results 

• description and interpretation of results for all parameters (to assist the reporting process, all 

results from the laboratory should be obtained as soon as possible and reviewed to identify 

anything notable) 

• conclusion and recommendations 

• appendices containing all laboratory results. 

The final report shall be provided in Word and PDF format. 
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Core Number UTM Northing UTM Easting Seabed Elevation (mAHD)

SD101 698215.28 8621830.45 -4.18

SD102 698249.33 8621801.12 -7.23

SD103 698296.89 8621807.99 -7.85

SD104 698331.98 8621787.28 -6.84

SD105 698356.77 8621803.59 -3.33

SD106 698379.89 8621798.01 -3.41

SD107 698418.09 8621772.3 -5.07

SD108 698452.93 8621747.61 -6.71

SD109 698450.52 8621791.99 -2.86

SD110 698477.73 8621748.66 -4.47

SD111 698481.74 8621793.88 -2.66

SD112 698587.95 8621728.65 -5.24

SD113 698616.37 8621767.06 -3.14

SD114 698654.82 8621776.09 -3.27

Sampling Location
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  Sediment Contaminant 
Concentrations

Sediment 
Depth (m)

Tributylin 
Concentration (mg/kg)

0.5 <0.005
1 0.0197

1.5 0.002

Sediment 
Depth (m)

Tributylin 
Concentration (mg/kg)

0.5 <0.0005
1 0.0033

1.5 0.0092
2.8 <0.0005

Attack
Wharf

Breakwater
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Appendix C – Vibro-coring and Vessel Details 
 



THE DATA ON THIS SPECIFICATION IS PUBLISHED IN GOOD FAITH AND FOR GENERAL INFORMATION PURPOSE ONLY. 
IT DOES NOT WARRANT ITS ACCURACY OR COMPLETENESS AND TO THE FULL EXTENT ALLOWED BY LAW EXCLUDES LIABILITY. 

CHARTER ENQUIRIES CAN BE DIRECTED TO OUR COMMERCIAL DEPARTMENT 
PHONE: +61 8 9965 9700   FAX: +61 8 9965 4545   EMAIL: COMMERCIAL@BHAGWANMARINE.COM 

BM-Vessel Specification -137 UNCONTROLLED WHEN PRINTED Rev 0

Vessel Specification - Welshman 

Barge 
BUILT 
MEERCAT, UK, 2007 

HULL 
STEEL 

CLASSIFICATION
CLASSIFICATION: DCV 2D  
FLAG: AUSTRALIAN
TRADING AREA: ALL DECLARED SHELTERED WATERS 
CALL SIGN: VDJ3676   
M & H NUMBER: V2164

DIMENSIONS
LENGTH OVERALL: 15.3M 
BEAM: 6M  
DEPTH MOULDED: 1.5M
DESIGN DRAFT: 0.8M 
DEAD WEIGHT: 23.66T 
LIGHTSHIP: 41.47T  

MACHINERY
PROPULSION: TWIN SCREW
MAIN ENGINES: 2X DOOSAN LI132  
TOTAL POWER (KW): 2X 169KW @ 2,200RPM  
GEAR BOX: 2X DONG YANG 110AD 
GENERATOR: 1X RHOBI, RIG 2000 (2KW) 

SPEED AND CONSUMPTION 
FULL OPERATING: 8KTS 
BOLLARD PULL:  3.5T 

CAPACITIES:
FUEL: 5.9M³ 
WATER: 26.36M³ 
MAXIMUM DECK CARGO: 25T 

DECK EQUIPMENT 
CRANE: 1X EFFER 25000-3S 25T/M 
WINCH: 1X 10T 
SPUD LEGS:  2X 10.5M X 473MM  
OPTIONAL:  TOWING POST  

COMMUNICATIONS EQUIPMENT 
RADAR SYSTEM: 1X FURUNO RDP148 
DEPTH SOUNDER: 1X GARMIN, FISHFINDER 400C 
GPS: 1X LOWRANCE, ELITE 5M HD 
COMPASS: 1X PLASTIMO, OFFSHORE 95 
AIS: 1X ICOM, MA 500TR 
VHF RADIO: 1X GME, GX 600A 

ACCOMMODATION 
FEATURES: GALLEY/MESS & SANITARY FACILITIES 

   Perth 
Head Office 

  Level 3/251 
ST Georges Terrace, 

   Perth, WA, 6000. 
Tel: +61 8 94242300 

Brisbane Office 
30 Paringa Road,  

Murarrie, QLD, 4172  
Tel: +61 7 3907 3111  

Dampier Office 
1 Nielsen Place,  

Dampier, WA, 6713. 
Tel: +61 8 9144 3300 

Darwin Office 
66 Frances Bay Drive,  
Stuart Park, NT, 0820. 
Tel: +61 8 8942 2691 

Henderson Base 
95 Clarence Beach Road,  

Henderson, WA, 6166. 
Tel: +61 8 9424 2300 

www.bhagwanmarine.com 



Submersible Equipment & Services Pty Ltd   

Unit 4, 6 Hulberts Road, Toormina, NSW, 2452, AUSTRALIA 

info@seasoffshore.com www.seasoffshore.com ph: +61 2 6658 3672 

The SEAS VC-450 is the most widely used 

and versatile of  SEAS single core  

vibrocoring systems, catering for water 

depths to 200m and core samples up to 

6.5m in length. 

The SEAS VC-450  is a light weight highly  

efficient system which can be configured 

on-site for different coring conditions.   

Its light weight modular design makes the  

VC-450 vibrocorer ideal for use on small  

vessels, enabling coring in very shallow  

water, estuarine, nearshore, lake and 

swamp environments as well as deeper  

water. 

VCVCVC---450450450   

Vibrocoring SystemVibrocoring SystemVibrocoring System   

6m configura�on, with long  

stabilizing legs 

VC-450 drive unit 



Specifications 

  

Depth Rating  200 m  

Core Length Up to 6.5 m 

Support Tower  

 Height: 3.5m to 7m configurable on-site  

 Stabilising legs Three legs at 120° separation. 
  Long configuration:  2500mm legs,  Seabed Footprint: 5950mm  
  Short configuration: 1130mm legs, Seabed Footprint:  3215mm 

 Construction: Tubular Aluminium alloy 

 Core marker 316 Stainless Steel 

 Weight in air 150kg (Including lead ballast weights, 6m core tower) 

 Weight in water 125kg (Including lead ballast weights, 6m core tower) 

Vibrocoring Drive Unit    

 Dimensions: Diameter: 505mm Height: 405mm 

 Weight in air 125kg 

 Weight in water 95kg 

 System Power 415 Vac or 220 Vac 3ø 50/60 Hz  (Configurable to client specification and on-site conditions) 

 Power requirements 1.1kW,  
  Maximum startup current: 6 amps (415vAC), 12 amps (220vAC) 
  Amp drawn while running 2.6 AMPS (415vAC),  5 amps (220vAC) 
  Compatible with shipboard 3ø power or 10kVA 3ø genset 
 
 Vibration frequency Standard Voltages: 415 Vac  50 Hz; Vibration at 17Hz  
   Variable speed controller option Vibration frequency  from 0Hz to 50 Hz 
    
   220 Vac 60 Hz; Vibration at 20 Hz 
   Variable speed controller option Vibration frequency  from 0Hz to 60 Hz 
 
 Vibration Amplitude 7.5 mm 
 
 Power Supply Cable Siemens Hydrofirm 4-core sea cable: 1 x 50m length and 1 x 150 m extension with Sea Con  
  underwater connectors. 

 Surface Control System  Residual Current Device (RCD) protected switch box and deck cable with remote switching.  

Core Barrels: For lithological studies, single-use 80mm OD x 76mm ID Extruded Aluminium core tube.  
  No core liners required.  Core barrel serves as liner / storage vessel.   

                                                         For  contaminated sediment studies, 101.6 mm Stainless core barrels with 84mm OD x  
  80mm ID polycarbonate or 90mm OD x 86mm ID PVC liners or 100mmOD x 94mm ID poly 
  carbonate without an outer barrel 

  On-Site surface processing can include cutting into manageable lengths (pipe-cutter) and  

  capping, longitudinal slabbing (circular saw & knife) or extruding into core trays for description. 

Lifting gear required: A-Frame or deck crane with SWL of 3 Tonnes maximum lift required for extracting 6m core  
  barrel from seabed (usually less lift is required unless coring in firm clay or very clean sands.) 

 

  

 

3m configura�on, with short  

stabilizing legs 
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Appendix D – Daily Site Report 
 



Daily Site Report  

 

 
 

Client: Department of Defence Job No: 6135650 Date: 23/11/2020 

Job Name: N2263: SEA1180 DSC Consultancy Property ID / name: 0836 HMAS Coonawarra  

GHD 
Representative: 

• Carlos Enrique Sylianteng  

• Sheydin Stapleton 

Other Attendees: • Jack Benson (Bhagwan boat master) 

• Bobby Ivezic (Bhagwan G.P.H) 

• Rick Phipps (SEAS) 

• Jim Phipps (SEAS) 

Home / Office 
Departure Time:  

Site Arrival Time: 0630 Site Departure Time: 0910 Home/Office Arrival Time: 1800 

Field Conditions: Light rain only in the morning. Fine/hot during the day. 

Wind direction: Morning: 31.5 km/hr south                 Afternoon:  29.6 km/hr south 

Wind strength:  moderate                  Generating Dust:  (Please circle)    Yes       No 

Tide (m):     1.4 m – high-tide                Current (strong/weak/direction):  weak 

Key activities 
planned for day 

Maritime Environmental Investigation – Vibrocoring to be conducted over 14 locations within proposed dredging footprint. Two 
to three samples will be taken at each sampling location.  

Time Record of Activity  

0630 GHD field team arrived at the Frances Bay Lock docking area and met with Bhagwan’s field team – Jack and Bobby. Bhagwan 
conducted a boat/safety induction. GHD team undertook briefing and signed JSEA.  

0731 Vibrocore arrived at the dock and was loaded onto the Bhagwan vessel. 

0840 Rinsate samples from vibrocore obtained (QC301). Awaiting rising tide. Vibrocore was set up on deck. 

0910 Boat left lock and headed towards sampling locations in HMAS CWR. 

0940 Tool box meeting was conducted – GHD team liaised with SEAS and Bhagwan on works to be carried out. GHD field team 
gave the data points to Jack (boat master). 

1015 Arrived at site SD111. 

1045 Sea water at the site was collected for elutriate analytical testing. Water parameters were also measured before the 
vibrocoring commenced.  

1050 Core samples for SD111 were collected: 0.5 m, 1 m (max length of core: 1 m). 

1120 Arrived at site SD109. 

1130 Core sample for SD109 was collected: 0.5 m (max length of core: 0.6 m). 

1139 Arrived at site SD106. 

1210 Attempted to collect core SD106. The vibrocorer hit rock twice. SEAS team worked with Bhagwan and GHD to decide on an 
alternative option. The position on the sample was shifted slightly to the west.  

1245 Core sample SD106 was collected successfully in the new location: 0.5 m (max length of core: 0.5 m). 

1252 Arrived at site SD105. 

1255 Lunch break. 

1348 Attempted to collect core SD105. Unsuccessful sample. The vessel had already begun moving to the next sampling location 
so it was noted that the team would have to return to SD105 to re sample.  

1357 Arrived at SD104. 

1415 Core sample for SD104 was collected: 0.5 m (max length of core: 0.5 m). 

1437 Returned to SD105. 

1443 Core sample for SD105 was collected: 0.5 m (max length of core: 0.5 m). 

1500 Arrived at site SD107. Collected two cores at the site for Duplicate and Split (QC101 and QC201) 



Daily Site Report  

 

 
 

1525 Core sample for SD107 was collected: 0.5 m, 1 m (max core length: 0.9 m). 

1620 Arrived at site SD108. 

1723 Core sample for SD108 was collected: 0.5 m, 1 m, 1.5 m (max length of core: 1.7 m). 

1750 Arrived back to Darwin Port. GHD field team left the port and returned back to the Darwin office to store samples. 
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Client: Department of Defence Job No: 6135650 Date: 24/11/2020 

Job Name: N2263: SEA1180 DSC Consultancy Property ID / name: 0836 HMAS Coonawarra  

GHD 
Representative: 

 Carlos Enrique Sylianteng  

 Sheydin Stapleton 

Other Attendees:  Jack Benson (Bhagwan boat master) 

 Bobby Ivezic (Bhagwan G.P.H) 

 Rick Phipps (SEAS) 

 Jim Phipps (SEAS) 

Home / Office 
Departure Time:  

Site Arrival Time: 0600 Site Departure Time: 0615 Home/Office Arrival Time: 1545 

Field Conditions: Overcast 

Wind direction: Morning: 5.5 km/hr south                       Afternoon:  11.1 km/hr WNW 

Wind strength:  gentle                  Generating Dust:  (Please circle)    Yes       No 

Tide (m):     1.4 m – high-tide                Current (strong/weak/direction):  weak 

Key activities 
planned for day 

Maritime Environmental Investigation – Vibrocoring to be conducted over 14 locations within proposed dredging footprint. Two 
to three samples will be taken at each sampling location.  

Time Record of Activity  

0600 GHD field team arrived at Darwin Port and loaded all field supplies onto vessel. 

0620 Bhagwan vessel departed Darwin Port. 

0640 Jack (Bhagwan – boat master) conduced tool box meeting.  

0644 Field team arrived at site SD113. 

0645 GHD field team collected sea water for elutriate analytical sampling. Water parameters were recorded using the water quality 
meter before the commencement of any vibrocoring activities. 

0650 Rinsate samples from vibrocore were obtained (QC302). 

0701 Core samples for SD113 were collected: 0.5 m, 1 m (max length of core: 0.7 m). 

0720 Arrived at site SD114 and discovered rock lined the sea floor. GHD liaised with field team and moved the location keeping it as 
close as reasonably practicable to originally co-ordinates.  

0737 Core samples for SD114 were collected: 0.5 m, 1 m (max length of core: 0.9 m). 

0757 Arrived at site SD112. 

0804 Core samples for SD112 were collected: 0.5 m, 1 m, 1.5 m (max length of core: 2.3 m). 

0825 Arrived at site SD110. 

0832 Core samples for SD110 were collected: 0.5 m, 1 m, 1.5 m, 3 m (max length of core: 3.5 m). 

0910 Arrived at site SD103. 

0920 Core samples for SD103 were collected: 0.5 m, 1 m, 1.5 m (max length of core: 2 m). 

1005 Two additional core samples were collected at site SD103. These were used as the triplicate sample – one round of sampling 
from 0 - 0.5 m was taken from each core. (SD103 (2) max length of core: 1.2 m, SD103 (3) max length of core: 1.7 m). 

1040 Arrived at site SD102. 

1059 Core samples for SD102 were collected: 0.5 m, 1 m, 1.5 m (max length of core: 3.3 m). 

1120 Arrived at site SD101. 

1150 Core samples for SD101 were collected: 0.5 m, 1 m, 1.5 m (max length of core: 1.8 m). 

1350 Bhagwan vessel arrived back to the Frances Bay Lock docking area and loaded samples into GHD vehicle.  

1430 GHD field team returned to office and logged all samples. 

 




