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This Sediment Sampling and Analysis Plan Implementation Report:

1. has been prepared by GHD Pty Ltd (“GHD”) for North Queensland Bulk Ports Corporation Ltd, Adani
Abbot Point Terminal Pty Ltd, BHP Billiton and Hancock Coal Infrastructure Pty Ltd (a wholly owned
subsidiary of GVK Hancock)

2. may only be used and relied on by North Queensland Bulk Ports Corporation, Adani Abbot Point Coal
Terminal Pty Ltd, BHP Billiton and Hancock Coal Infrastructure Pty Ltd

3. must not be copied to, used by, or relied on by any person other than North Queensland Bulk Ports
Corporation, Adani Abbot Point Terminal Pty Ltd, BHP Billiton and Hancock Coal Infrastructure Pty Ltd
without the prior written consent of GHD

4. may only be used for the objectives specified in the Report (and must not be used for any other

purpose).
GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any person other than
North Queensland Bulk Ports Corporation Ltd, Adani Abbot Point Terminal Pty Ltd, BHP Billiton and Hancock Coal
Infrastructure Pty Ltd arising from or in connection with this Report.

To the maximum extent permitted by law, all implied warranties and conditions in relation to the services provided by
GHD and the Report are excluded unless they are expressly stated to apply in this Report.

The services undertaken by GHD in connection with preparing this Report were limited to those specifically detailed
in the Report.

The opinions, conclusions and any recommendations in this Report are based on qualifications made by GHD when
undertaking services and preparing the Report (“Qualifications”), including (but not limited to):

1 The Qualifications detailed in Section 9

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in connection
with any of the qualifications being incorrect.

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any recommendations in this
Report are based on conditions encountered and information reviewed at the time of preparation and may be relied
on until 12 months from issue of this report, after which time, GHD expressly disclaims responsibility for any error in,
or omission from, this Report arising from or in connection with those opinions, conclusions and any
recommendations.
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Executive Summary

Introduction

North Queensland Bulk Ports Corporation Ltd (NQBP) is responsible for the management and
development of various trading ports throughout Queensland (QLD). BHP Billiton (BHPB) and Hancock
Coal Infrastructure Pty Ltd (HCIPL), a wholly owned subsidiary of GVK Group, were awarded ‘preferred
developer status’ by NQBP for the development of Terminal 2 (T2) and Terminal 3 (T3), respectively, at
the Port of Abbot Point. Adani Abbot Point Terminal Pty Ltd (Adani), the current operator of the existing
Terminal 1 (T1), is proposing to expand this terminal with the addition of Terminal O (TO). These projects
include the development of the offshore infrastructure including jetty structures and wharfs and onshore
infrastructure including coal stockpiles and associated works. Berth and apron capital dredging is
required to support the efficient operation of these terminals. The Port Authority, NQBP, is the proponent
for the proposed dredging works on behalf of the terminal deverlopers. Proposed dredge depths range
from -20 and -21 metres (m) Lowest Astronomical Tide (LAT) for berth areas, and between -18 and -18.5
m LAT for apron areas (not inclusive of a 0.5 m over dredging allowance).

A Sediment Sampling and Analysis Plan (SAP) was prepared for the Abbot Point, TO, T2 and T2 Capital
Dredging Project (EPBC 2011/6213 / GBRMPA G34987.1.) (herein referred to as the Project), in
accordance with the National Assessment Guidelines for Dredging (NAGD; Commonwealth of Australia,
2009) by GHD on behalf of NQBP and submitted to the Department of Sustainability, Environment,
Water, Population and Communities (DSEWPaC) and the Great Barrier Reef Marine Park Authority
(GBRMPA) for approval. This report describes the implementation of the SAP and assesses the physical
and chemical suitability of the proposed dredged material in relation to possible relocation and reuse
options.

Methodology

Sampling density and sampling depths were calculated based on the requirements of the NAGD, with 69
sampling locations within the dredge area selected randomly and sampled to the required depths.
Additionally, 10 sampling locations were tested in the proposed offshore dredged material relocation area
as part of the ‘Port of Abbot Point Offshore Dredge Material Relocation Area Site Selection Study’ (BMT
WBM 2012). Within the dredge area, it was considered that potentially contaminated material was
limited to 1 m below the seabed surface (mbss) only. This was due to an assessment of existing
information relating to geology, hydrodynamic processes and contaminant sources, and the dredging
operations being capital in nature. However, particle size distribution (PSD), nutrients and heavy metals
and metalloids were analysed in deeper sediments to 0.5 m below the proposed dredge depth, or until
refusal of the coring equipment was encountered on consolidated sediments. Potential acid sulfate soils
(PASS) were assessed to 1 m below the dredge depth unless refusal of the sediment core on
consolidated sediments was encountered. At the proposed offshore dredged material relocation area,
surface sediments were tested for PSD by sieve and hydrometer, heavy metals and metalloids and
nutrients.

Sediment cores within the dredge area were extracted using a vibracore manoeuvred from a tripod
located at the stern of a marine vessel. At each of the 69 sampling locations, at least two cores were
collected to ensure the collection of sufficient sample. Environmental field information was recorded and
primary cores from each location were logged as per the Australian Standards (AS) for Geotechnical Site
Investigations (AS 1726-1993). Following core logging, the cores were mixed to ensure samples were

41/23742/19/427956 Abbot Point, Terminals 0, 2 and 3 Capital Dredging Xii
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homogenised, with the exception of samples collected for volatile analysis. Sediment samples were
collected in 0.5 m intervals (i.e. 0 to 0.5 m, 0.5 to 1.0 m etc.) to the required depth.

Sediment samples were collected from the proposed offshore dredged material relocation area (DMRA)
using a stainless steel 0.028 m? Van Veen Grab.

All collected sediment samples were stored as per the requirements of the NAGD and the National
Environment Protection (Assessment of Site Contamination) Measure (NEPM) (National Environment
Protection Council (NEPC), 1999). All collected samples were transported from Abbot Point to the
primary laboratory [Australian Laboratory Services (ALS)] and secondary laboratory [Advanced Analytical
Australia (AAA)] for analysis of the required physical and chemical properties.

Physical Properties Results

Sediment cores collected within the dredge area generally consisted of a mixture of terrigineous sandy
clay, clayey sand or silty clay. Some straight clays, sands and gravely sands were also noted. Fine to
medium sand, however, was the predominant sediment type. Surface sediment, within the first 1 m,
tended to be dark grey to grey-brown in colour, grading typically to an orange-brown mottled pale grey,
dark brown or green-grey sandy clay or sandy silty clay. Clay content typically increased with depth,
largely typifying lithology beyond 1.5 mbss. Sediments were typically wet and loose near the surface of
the seabed, grading to moist with depth. Consistency of clays varied from very soft to very stiff, with
increasing stiffness with depth, which likely caused the coring refusals. Shell grit was encountered
throughout the majority of the sediment cores, particularly near the surface, with occasional lenses of
whole and broken shells, coral pieces and terrestrial gravels. Overall, these visual observations indicate
that natural residual geologic materials (as opposed to recently transported geologic materials) are
present below 0.5 to 1 m. Additionally, cores showed low variability among sampling locations and the
increase of clays from the underlying geology of sediment below 1 m was relatively homogenous
throughout the dredge area.

PSD analysis demonstrated that sediments were relatively homogenous within the 0 to 0.5 m depth
interval across the dredge area, with the exception of a decreased sand content recorded in surface
sediments from the eastern part of the dredge area. As with the variations in particle size from eastern
surface sediments, particle size showed higher variation with increasing depth. Sand content generally
decreased with depth, whilst clay and silt content increased. From the deepest sampling intervals (e.g. 3
to 3.5 and 4 to 4.5 m), silt and sand content was similar. Unlike surface sediments, there was no obvious
trend in particle size distribution along the western-eastern gradient. Overall, results demonstrated that
the sediments within the dredge area contained an average of 8 % gravel (>2 mm), 54 % sand (0.06-

2 mm), 19 % silt (2-60 ym) and 20 % clay (<2 pm).

Sediments within the proposed offshore dredged material relocation area were dark brown clay-silts,
having medium plasticity and a 5 mm layer of light brown silt at the sediment/water interface. Surface
sediments at the proposed offshore dredged material relocation area consisted primarily of silts (average
50.5 %), followed by clays (36.5 %) and sands (12.6 %) This differed to the particle size of the surface
sediments within the dredge area, which had a greater percentage of sands. A relatively small proportion
of the sediments within the proposed offshore dredged material relocation area were gravels, and no
cobbles were found. The difference in PSD results suggest that the proposed offshore dredged material
relocation area is a lower energy environment than the dredge area, which would be typical of an area
with a significantly greater depth (-39 to -44 m LAT compared to dredge area depths of -16 m to -18.5 m
LAT). Additionally, as benthic mapping demonstrated the proposed offshore dredged material relocation
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area was within a large ‘mud’ area offshore from Abbot Point, it was likely that this area would record
finer grained particles (BMT WBM 2012). Composition of surface sediments was relatively similar across
the proposed offshore dredged material relocation area.

Chemical Properties Results

At the dredge area, benzene, toluene, ethyl benzene and xylenes (BTEX), organochlorine pesticides
(OCP), organophosphorous pesticides (OPP), polychlorinated biphenyls (PCB) and total cyanide all had
concentrations less than the NAGD screening levels and the practical quantitation limit (PQL). These
results suggest that there are no anthropogenic sources of these contaminants at the dredge area. Total
petroleum hydrocarbons (TPH) and polycyclic aromatic hydrocarbons (PAH) had concentrations less
than the NAGD screening levels, though low concentrations were detected in some surface samples.
Further laboratory analysis suggested that the TPH concentrations were due to natural vegetable oils
present in surface sediments. Although anthropogenic sources of PAH exist at the terminal and these
analytes were detected in sediments, the total concentration was negligible, being less than 1 % of the
NAGD screening level.

With the exception of manganese and arsenic concentrations in a low number of samples, all individual
samples analysed in the dredge area for heavy metals and metalloids had concentrations less than
NAGD screening levels and where applicable, the NEPM (1999) environmental investigation levels (EIL).
For manganese, all four exceeded samples had concentrations less than natural background level
reported in NEPM (1999) and the overall 95 % upper confidence limit (UCL) was less than the NAGD
screening level. As such, it is assumed that the overall concentrations in tested sediments were within
naturally occurring background levels and were not due to contamination from anthropogenic sources.

For arsenic, a single location at 0.5 to 1.0 mbss reported a concentration of 29.6 mg/kg, which exceeds
the NAGD screening level (20 mg/kg) and NEPM (1999) EIL (20 mg/kg), but not the NAGD sediment
quality high value (70 mg/kg) or the NEPM (1999) health-based investigation level A for standard
residential use (HIL A) (100 mg/kg). Due to this exceedance, the sample was retested in triplicate by the
laboratory to determine the validity of the result. Upon being retested, the sample returned a similar
concentration to the original value and the original result was therefore considered valid. The reasons for
this elevated arsenic concentration are unknown, however, it could be related to a localised difference in
geology at that location, since As concentrations are noted in the NAGD as being common within
Australian sediments.

Heavy metal and metalloid concentrations from sampling depths greater than 1.0 mbss demonstrated no
discernible trend in concentrations, indicating homogeneity throughout the sediment profile for these
analytes. This result indicates that there is negligible variability in heavy metal and metalloid
concentrations within the dredge area, as surface sediments and sediments at depth contained similar
concentrations.

Tributyltin (TBT) concentrations in two samples [normalised to 1% total organic carbon (TOC)] from the
dredge area were greater than the NAGD screening level, however the 95% UCL was less than the
NAGD screening level.

For sediments at the proposed offshore dredged material relocation area, all samples analysed for heavy
metals and metalloids reported concentrations less than the NAGD screening levels, and, where
applicable, the NEPM (1999) EIL’s and NEPM (1999) HIL A’s. With the exception of As, all heavy metal
and metalloid concentrations within the proposed offshore dredged material relocation area were greater
than those from the dredge area. These results are likely due to the smaller sediment size at the
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proposed offshore dredged material relocation area (e.g. silt and clay) increasing the ability for these
analytes to bind to sediments (Sudhanandh et al. 2011, ANZECC/ARMCANZ 2000). Arsenic was the
only metal or metalloid that recorded a greater mean concentration from the dredge area in comparison
to the 80" percentile within the proposed offshore dredged material relocation area (NAGD 2009).
However, when normalised to iron or aluminium, all heavy metal concentrations become more
comparable between the two areas. Within the dredge area and proposed offshore dredged material
relocation area, the 95 % UCL for all heavy metals and metalloids were less than the NAGD screening
levels, and, where applicable, the NEPM (1999) EIL’s and NEPM (1999) HIL A’s.

Nutrient concentrations at the proposed offshore dredged material relocation area were generally greater
at the dredge area. Ammonia and nitrite results were comparable, with very low levels at both sites and
total nitrogen and total phosphorus recorded greater average concentrations at the proposed offshore
dredged material relocation area. This increase in concentration was likely due to differences in sediment
characteristics. Finer sediments, such as those found at the dredged material relocation area tend to
have higher concentrations of nutrients due to increased total organic carbon content. In addition,
nutrient concentrations were only recorded in surface sediments from the proposed offshore dredged
material relocation area and it is likely that these concentrations would reduce with depth, as generally
occurred at the dredge area.

Acid Sulfate Soils Results

Acid sulfate soils (ASS) analysis on sediments within the dredge area showed that the potential acidity
(SCr) exceeded the QASSIT (1998) action criterion in 92 % of samples. However, total actual acidity
(TAA) results were less than the PQL for all samples, and the acid neutralizing capacity (by back
titration) ranged between 0.3 % S and 18.5 %S. Therefore, although results were greater than the
QASSIT (1998) action criteria (demonstrating that sulfur is present in the soil), the potential acid
neutralising capacity of the soil exceeds the acid generating potential. Due to the excess neutralising
capacity in all samples, there is no requirement for liming of the dredged material if it undergoes
oxidisation. Oxidisation may occur if the dredged material is relocated onshore, used within reclamation
activities, or washed onshore following offshore relocation. If the dredged material was to be oxidised,
the monitoring of ASS would be required and potentially the implementation of management measures
would be required to minimise risks to the environment. However, as the dredging operations will
relocate dredged material to an offshore relocation ground, sediments will remain saturated and unlikely
to oxidise.

Data Validation

Data validation analyses showed that the quality assurance and quality control (QA/QC) procedures and
results were acceptable and complied with the data quality objectives for the SAP implementation
program. No analytes were detected in laboratory blanks. Laboratory control spikes were generally within
the laboratory adopted criteria (75 to 125 %) for most of the compounds analysed. A number of matrix
spikes, surrogate spikes and laboratory control spike recoveries recorded non-compliances due to matrix
interference or recoveries outside control limits and data quality objectives. Overall, these non-
compliances were low and results were within acceptable quality objectives.

All field intra laboratory field duplicate’ and inter laboratory ‘field split’ duplicate results were within the
relative percentage difference (RPD) data quality criterion limit of 50 %. Two replicates recorded a
relative standard deviation (RSD) outside this quality criterion of 50 % for heavy metals and metalloids.
For inter batch duplicates and triplicate samples, nine samples recorded RSD values outside the data
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quality criterion limit of 50 %. However, exceedances came from inorganics and nutrients, with these
results likely due to the high natural variability of these analytes. For all RSD values greater than 50 %,
analyte concentrations were less than the respective screening levels (e.g. NAGD screening levels).

QA/QC results place confidence in the quality of the data collected throughout the dredge area, as 98 %
of results were within data quality control limits. The results of this program, therefore, are considered
acceptable for use in the assessment of the suitability of the dredged material for unconfined relocation
at sea or reuse on land.

Conclusions

The objective of the SAP was to provide an assessment on the physical and chemical suitability of the
proposed dredge material in relation to relocation and reuse options in accordance with the NAGD. The
Phase Il sediment assessment showed that the material to be dredged passed screening level
assessments according to the NAGD assessment framework. Following the framework, more detailed
assessments (Phase lll and Phase V) of sediment quality were not required. Based on the results of the
SAP implementation program, the following was concluded:

U The sediment composition of Abbot Point is relatively homogenous across the dredge area
comprising predominantly fine sands and silts and clays.

()

The material to be dredged is suitable for unconfined placement at sea in an approved offshore
relocation area on the basis that the 95% UCLs of analysed contaminant substances were less than
their respective NAGD screening levels

()

The material to be dredged is suitable for unrestricted use on land on the basis the contaminant
substances had concentrations less than the NEPM EILs and HIL A.

(an)

Sediments were considered to be PASS based on an assessment against the QASSIT (1998)
guidelines. However, the potential acid neutralising capacity of the sediment was greater than the
acid generating potential, though if fines were separated from the sediment matrix, the acid
generating potential may increase. Additionally, as the dredge material relocation method is offshore,
PASS in sediments will not be oxidised. As such, potential risks to the environment from ASS are
considered negligible.

(a)

The physical and chemical properties at the proposed dredged material relocation area differed
slighty to the dredge area. The proposed dredged material relocation area had finer sediments, with
generally greater concentrations of nutrients and heavy metals and metalloids. The presence of finer
sediments is attributed to the low energy environment associated with greater depth at this location
and the greater concentrations of nutrients and the heavy metals and metalloids are likely due to the
presence of these finer sediments. Though sediment characteristics did differ in the proposed
dredged material relocation area, this area is still considered the most suitable, due to having the
least impact on the marine environment compared to alternative offshore relocation area options.
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1. Introduction

11 Background

North Queensland Bulk Ports Corporation Ltd (NQBP) is responsible for the management and
development of four trading ports throughout Queensland (QLD), including Weipa, Hay Point, Mackay
and Abbot Point. The Port of Abbot Point has been in operation since 1984 and the current terminal (T1)
has a capactiy of approximately 50 Million tonnes per annum (Mtpa).

BHP Billiton (BHPB) and Hancock Coal Infrastructure Pty Ltd (HCIPL), a wholly owned subsidiary of
GVK Group were awarded ‘preferred developer status’ by NQBP for the development of Terminal 2 (T2)
and Terminal 3 (T3), respectively, at the Port of Abbot Point. Adani Abbot Point Terminal Pty Ltd (Adani),
the current operator of the existing Terminal 1 (T1), is proposing to develop another terminal (TO),
adjacent to T1. These projects include the development of both the offshore infrastructure (e.g. jetty
structures and associated berths), including berth and apron capital dredging, and onshore infrastructure
including coal stockpiles and associated works. Proposed dredge depths range between -20 and -21
metres (m) Lowest Astronomical Tide (LAT) for berth areas, and between -18 and -18.5 m LAT for apron
areas (not inclusive of a 0.5 m over dredging allowance).

In early 2012, the Abbot Point, TO, T2 and T3 Capital Dredging Project (herein referred to as the Project)
was deemed a controlled action under the Environment Protection, Biodiversity and Conservation
(EPBC) Act 1999, requiring assessment by a Public Environment Report (PER). To meet the
requirements of both the PER and the acquisition of a sea dumping permit, an assessment of proposed
dredged material in accordance with the National Assessment Guidelines for Dredging (NAGD;
Commonwealth of Australia 2009) was required.

This report describes the implementation of the Sediment Sampling and Analysis Plan (SAP) that was
prepared in accordance with the NAGD and was approved by the Great Barrier Reef Marine Park
Authority (GBMRPA) and the Department of Sustainability, Environment, Water, Population and
Communities (DSEWPaC). A copy of the SAP is provided in Appendix A.

A locality map for Abbot Point is provided in Figure 1-1.
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