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Executive Summary

The Crux Field is located in Commonwealth waters in the Browse Basin (Timor Sea) approximately 110 km south-
east of Cartier Island, 200 km off the Kimberley coast, 260 km from the Indonesian archipelago and East Timor
and 600 km north-north-east of Broome, Western Australia. The field is on the Sahul Shelf in the Australian
waters of the Territory of Ashmore and Cartier Islands Adjacent Area in permit AC/RL9. Water depths in the field
range from 110 m to 170 m. The approximate field dimensions are 8 km long by 5 km wide (Shell 2014).

Shell Australia Proprietary Limited plans to pipe gas from the Crux Field, within the Browse Basin, to the Prelude
Floating Liquefied Natural Gas Development, approximately 160 km south-west of the Crux Field.

The project is in the early Select Phase and as such a number of concepts are under consideration including:
- a Floating Production Storage and Offloading (FPSO) facility or a fixed platform in the Crux Field
- a pipeline from the Crux Field to the Prelude Field.

These proposed concepts, along with drilling, subsea and pipeline infrastructure will impact on the seabed
environment throughout the project area during construction and ongoing operations.

This report outlines the outcomes from the water quality baseline survey undertaken in the Crux Field in April/May
2016. The survey included water sampling and analysis at 24 sites surrounding the proposed drill centres and
FPSO locations, along the proposed pipeline route and at four reference sites.

The survey found water quality in the AC/RL9 area to be generally very good and can be classified as effectively
unmodified which would be expected given the remote location of the Crux Field. This is reflected in the results
presented whereby all but a very small number of toxicant concentrations were observed to be below the
Guideline 99% species protection (where PQLs were sufficiently low). Findings of this study included:

- Petroleum hydrocarbons below the detectable limit indicating no evidence of impact from petroleum
development sites or natural seeps in the region.

- Metals concentrations were all within expected ranges with all but four results showing concentrations below
the applicable Guideline 99% or 95% species protection levels and within levels expected for open ocean
marine environments.

- Nutrient concentrations were very low across all sites. Combined with the analytical results for chlorophyll
and phaeophytin, there is no evidence of any unexpected nutrient loads.

- Photosynthetic pigments in surface waters were very low. These concentrations may display seasonal
variability, however the timing of this survey was such that it likely would have captured some of the higher
concentrations that would be expected over the course of a year.

- Physical characteristics were within the expected ranges for this time of year when compared to the
background data presented in previous desk top studies (Shell 2014, 2015).

The baseline data presented in this report may be used for future comparison to monitor environmental impact
due to construction or routine operations and provides the initial data from which a set of site specific trigger levels
may be developed as suggested by ANZECC & ARMCANZ guidelines.
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1.0 Introduction

The Crux Field is located in Commonwealth waters in the Browse Basin (Timor Sea) approximately 110 km south-
east of Cartier Island, 200 km off the Kimberley coast, 260 km from the Indonesian archipelago and East Timor
and 600 km north-north-east of Broome, Western Australia (WA). The field is on the Sahul Shelf in the Australian
waters of the Territory of Ashmore and Cartier Islands Adjacent Area in permit AC/RL9. Water depths in the field
range from 110 m to 170 m. The approximate field dimensions are 8 km long by 5 km wide (Shell 2014).

Figure 1 Shell Crux Field retention lease AC/RL9 location
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1.1 Objectives

This report presents the results of the baseline water quality survey completed between 30 April and 2 May 2016
at the AC/RL9 location and along the proposed pipeline route to the Prelude Field.

The objective of this survey was to collect data to describe the existing physical and chemical water quality
characteristics at locations that may potentially be impacted by development of the field with a view to:

- characterise the pre-development water quality of the AC/RL9 site to inform the environmental permitting
process

- provide a baseline dataset to which post impact (construction and operations) water quality measurements
can be compared.

1.2 Survey overview

The survey was completed over three days in April/May 2016 on board the MV Warrego on completion of a
metocean instrumentation deployment at the Crux Field and along the proposed pipeline route.
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The survey comprised the collection of samples for physical and chemical analysis of water parameters, and the
measurement of physicochemical profiles, at a total of 24 sites:

- 17 sites surrounding the proposed drill centres and Floating Production Storage and Offloading (FPSO)
locations

- three sites along the pipeline route between AC/RL9 and the Prelude Field
- four reference sites (one at each corner of the AC/RL9 lease).

A detailed description of the survey is provided in Section 3.2.1 with sample site locations shown in Figure 3.
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2.0 Background

2.1 Crux Field development

Shell Australia Proprietary Limited (Shell) plans to pipe gas from the Crux Field, within the Browse Basin, to the
Prelude Floating Liquefied Natural Gas (FLNG) Development, approximately 160 km south-west of the Crux Field.

The project is in the early Select Phase and as such a number of concepts are under consideration including:
- an FPSO facility or a fixed platform in the Crux Field
- a pipeline from the Crux Field to the Prelude Field.

These proposed concepts, along with drilling, subsea and pipeline infrastructure will impact on the seabed
environment throughout the project area during construction and ongoing operations.

2.2 Local environment

This study covers the Crux Field which is located on the North West Shelf, some 200 km off the Kimberly coast
and the proposed pipeline route between the Crux and Prelude Fields. A description of the environment of the
field is provided below.

221 Bathymetry, seabed features and associated habitats

The seabed of the Crux Field is relatively uniform with depths varying from approximately 90 to 160 m observed
during the survey. The shallower depths are found in the north-west section of the AC/RL9 lease. The seabed is
typically composed of soft sediment

The AC/RL9 permit area bathymetry and seabed features have been described in Shell (2014), and are
summarised below. Further bathymetry data will be required for the pipeline route and will be gained from
hydrographic, geotechnical and habitat surveys.

- The project area is located on the Sahul Shelf; a broad shallow platform off the north-west coast of Australia.

- The seabed comprises fine clays, muds and sands. No reefs or areas of rocky substrate are known to occur
within the nearby Prelude project area (Shell, 2009). Further investigation is required along the pipeline route
and across the AC/RL9 permit area; however, the seafloor in those areas is believed to be fairly uniform
comprising predominantly of soft sediment.

- Bathymetry of the AC/RL9 permit area is characterised by a shallow area towards the north-east corner of
the lease area where depths of 90 to 100 m are typical. The depth falls to approximately 160 m in a south-
westerly direction over approximately 2.5 km. The depth continues on a slight gradient until it reaches
approximately 180 m depth in the south-west corner of the lease area (Figure 2).

- Single beam echo sounder bathymetry data captured during this survey reflects the above observations of
bathymetry across the AC/RL permit area and shows a typically constant increase in depth along the
proposed pipeline route.

- The major bathymetric feature along the pipeline route is a trench feature where the seabed drops from
depths of approximately 210 m to a depth of approximately 270 m before returning to the regular depths
around 250 m in the Prelude region. This feature is located closer to the Prelude field some 115 km south-
west of the AC/RL lease.

- A number of shoals in the wider region present the most sensitive seabed habitats in the greater Browse
Basin (Shell, 2014). The closest of these to the AC/RL9 lease area include:

. Barracouta Shoals (approximately 90 km to the north-west)
. Vulcan Shoals (approximately 18 km to the east)
. Heywood Shoals approximately 13 km to the south-west)

The seabed of the Crux Field and proposed pipeline route will be described in more detail by a geophysical
survey to be completed at a later date.
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Figure 2 Bathymetry of the AC/RLY lease area
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2.2.2 Climate

The climate of the Browse Basin/Timor Sea region is monsoonal, and comprises two distinct seasons, winter (dry)
from April to September and summer (wet) from October to March, with very rapid transition seasons, generally in
April and September/October between the two main seasons (Shell, 2015a).

The location of the Crux Field is means that it is subjected to tropical cyclone activity with the highest chance of
such storms occurring between November and April. Data suggest the peak cyclone frequency falls in January
and March with the most intense cyclone activities observed in December and March — April (Shell, 2015a).

2.2.3 Tides and currents

Local tides and currents will impact the dispersion of any discharges to the marine environment and therefore the
impact that these discharges may have. The Crux Field Development Metocean Reference Document (Shell,
2015a) details the key oceanographic systems at play in the region and suggests that currents at the Crux
location are expected to be largely characterised by the tides.

Tides at the Crux site are predominantly semi-diurnal with successive tides generally being unequal and flowing
along an approximate north-west — south-east axis (Shell, 2015a).

224 Physical water parameters

Existing data describing the physical water characteristics in the region have been summarised in various desktop
study reports by Shell (2014, 2015a) with additional data expected to be collected in metocean surveys currently
in progress. Existing information suggests:

- Sea surface temperatures generally range between 27 °C and 30 °C annually, in waters deeper than
~150 m the temperature is approximately 19 °C (Shell, 2014). Short term and long term variability could be
expected at the Crux site (Shell, 2015a).

- Average monthly salinity profile data from the World Ocean Atlas for the Crux Filed location was presented
in Shell (2015a). Salinity ranged from 34.5 — 35.1 PSU. Salinity profiles from CSIRO Marine and
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Atmospheric Research in the region were also referenced showing salinity ranging from 33.3 — 34.8 PSU. It
was also noted that short and long term variability would be expected to be observed.

2.3 Marine environmental effects

The Crux Field development will potentially comprise a number of installations and vessel operations that may
impact marine water quality both during construction and once operational. Primarily, these impacts may result
from routine discharges which may include:

- in situ overboard disposal of expended water-based mud (WBM) and associated drill cuttings from the
Mobile Offshore Drilling Unit (MODU)

- macerated sewage and putrescible food scraps

- treated grey water from accommodation facilities and support vessels

- untreated deck drainage (deck wash and stormwater).

- treated oily water from FPSO and marine vessels

- treated drainage water discharges from platforms

- ballast water

- treated produced formation water (PFW) discharges from platforms / FPSO
- cooling water containing biofouling and corrosion control chemicals

- firewater and firefighting foam discharges (during system testing).

Seabed disturbance during installation may also impact water quality for short periods of time.
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3.0 Crux Field Marine Water Quality Baseline Methodology

3.1 Objectives

The objective of the water quality baseline environmental survey was to gather data to inform the environmental
planning and approvals process for the development of the Crux Field.

As well as providing data to understand the existing environment at the site of the proposed development, it can
be used for future comparison to measure impacts of development activities in the field.

3.2 Water quality assessment

Water quality assessment consisted of water column vertical profiling, water sampling for nutrient and chemical
analysis and phytoplankton sampling. A total of 24 sites were sampled across the Crux Field and along the
proposed pipeline route to the Prelude location.

3.21 Sampling site locations

The sampling locations were selected to provide a spread of measurements around the sites of proposed
infrastructure which includes wells, an FPSO/platform and a pipeline to the Prelude development some 160 km to
the south-west. Sample sites were located as follows.

3.21.1 Sampling surrounding drill centres

Sample sites were located surrounding the three identified potential drill centres at:

- a central point (DCO) located approximately 1 km from the three drill centres on the western side
- two points along a transect north-west of DC1 and NE of DC2 at distances of 1000 and 2000 m
- two samples at distances of 1000 m and 2000 m along a transect extending south-west from DCO.
3.21.2 Sampling surrounding FPSO locations

The two potential FPSO locations were sampled at a number of sites:

- a point centrally located between the two potential FPSO positions (FPSO_0)

- two points located at a distance of 1000 m and 2000 m to the north-east of FPSO_0

- two points located at a distance of 1000 m and 2000 m to the south-west of FPSO_0

- two points located at a distance of 1000 m and 2000 m to the south-east of FPSO_0.

Sample sites are shown in Figure 3.

3.2.2 Vertical profiling

A Seabird SBE 19 plus V2 multi-parameter sonde was used to collect water quality data through vertical profiles
of the water column at 24 sites (three along the pipeline route and 21 sites within the Crux Field). The sonde was
set on internal logging mode and lowered to just above the seabed using the deck winch on the survey vessel,
with each parameter measured every half second.

The sonde measured a suite of water quality parameters including depth (m), salinity (PSU), temperature (°C),
turbidity (NTU) pH and dissolved oxygen (DO) (%).

The sonde was calibrated by RPS Metocean prior to the field survey, with the calibration certificate included in
Appendix A. Water column profile data were used in calculating summary statistics for each site. Mean values
were derived for each 10 m depth interval from the surface to the seabed between approximately 95 and 210 m
water depth.

Revision 0 — 15-Sep-2016
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM

Figure 3 Water quality baseline sample sites

Shell Crux Baseline Surveys
Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

Environments! baseling sampis sitss

® Waterguaiy sample site
Proposed Crux Infrastructure

A Potentzi grilcentre

@ Potential FPSO beaton
Proposed pipelne bacation
Offshore Patroleum Titles

. 7 i RemntonLease Acve

A o os 1 15 2Romenrs
— L)

REF_NW
B

(]
L}
(]
(]
]
(]
(]
L}
]
(]
L}
L]
(]
L4
[}
]
]
[}
]
]
[}
(]
]
[}
(]
]
[}
(]
»
i
(]

DCO_SW1000 4
°
@
DCO_SW2000
°

FPSO_SW1000

REF_SW FPSO_SW2000
° ®

T P -

DC2_NE2000
@

DC2_NE 1000
o

FPSO_NEZ2000
°

FPSC_NE1000
L

FPSO_0
°

FPSO_SE1000

@ FPSO_SE2000

Prelude

Crux
Field

Revision 0 — 15-Sep-2016

Prepared for — Shell Australia Pty Ltd — ABN: 14009663576




AECOM Shell Crux Baseline Surveys 8
Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

3.3 Sample collection
3.3.1 Sampling procedures

Water samples were collected using a Niskin sampler to collect a water sample just below the water surface (0.5
— 1 mdepth).

The survey vessel was positioned such that sampling occurred on the upstream side of the vessel considering
prevailing currents and wind direction to avoid any potential contamination from the vessel wash. All vessel
discharge points were closed for the duration of sampling.

The Niskin bottle was deployed over the side of the vessel using the deck crane and lowered to a depth of
approximately one metre below the water surface where it was triggered to collect a water sample.

The sampler was brought back on board the vessel and samples decanted directly into the sample containers
using the pouring mechanism on the sampler.

A decontamination procedure for the water sampler was implemented after sampling each site. A solution of
Decon 90 detergent and fresh water was mixed in a plastic bucket. Once a sample had been collected, the
sampling equipment was thoroughly rinsed with the Decon 90 solution before a double freshwater rinse.

3.3.2 Nutrients and contaminants

Collection of water samples for nutrient and contaminant analysis was undertaken at each of the 24 sampling
sites.

Surface water samples were collected and analysed to quantify the background concentrations of nutrients and
potential hydrocarbon pollutants in the waters at the time of the survey. The samples were analysed for Total
Phosphorous (TP), Total Nitrogen (TN), Total Kjeldahl Nitrogen (TKN), Total Recoverable Hydrocarbons (TRH)
(C10-C36), Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) and photosynthetic pigments (chlorophyll and
phaeophytin).

TP and TN samples were collected in pre-cleaned 1 L polyethylene bottles. All nutrient samples were frozen for
storage prior to analysis. Samples for analysis of TRH concentrations were collected in pre-cleaned 500 mL glass
bottles and refrigerated in the dark until analysis. BTEX samples were collected in pairs of 40 mL glass vials.

All sample bottles were pre-washed and all samples were collected and stored in accordance with Australian/New
Zealand Standard AS/NZS 5567.1 1998 (Standards Australia 1998). The samples were delivered to Analytical
Reference Laboratory (ARL) for analysis within seven days of collection.

3.33 Phytoplankton

Chlorophyll concentrations in extracts of seawater filtrate were measured as an index of phytoplankton biomass.
Five litres of fresh seawater was filtered through a glass fibre filter paper (GF/C) and the filter paper frozen for
subsequent extraction and analysis of total chlorophyll, chlorophylls 'a’, 'b" and 'c', and phaeophytin. The ratio of
the three forms of chlorophyll (‘a’, ‘b’ and ‘c’) can be used as an indicator of the composition of the phytoplankton
assemblages. Changes in the ratio of the pigments suggest changes in assemblage structure.

Photosynthetic pigments were extracted and measured by the Marine and Freshwater Research Laboratory
(MAFRL) at Murdoch University according to the Standard Methods for Examination of Water and Wastewater.

3.34 Quality Assurance and Quality Control (QA/QC) samples

In addition to the primary water samples, a number of QA/QC samples were collected in accordance with
Australian/New Zealand Standard AS/NZS 5567.1 1998 (Standards Australia 1998). These comprised:

- duplicate samples at three sites
- triplicate samples at two sites

- one field blank

- two rinsate blanks

- one trip blank.
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Duplicate samples were collected from the same water sample as primary samples while triplicate samples were
collected by deploying the Niskin sampler three separate times at the same site, one after the other. One of the
three triplicate samples at each site was sent to a secondary laboratory for analysis.

Duplicate and triplicate samples were labelled so as to be identifiable to the sampler as replicates, but so that they
were unrecognisable to the analysing laboratory as replicates.

3.4 Analysis of water samples

Sample analysis was undertaken by National Association of Testing Authorities (NATA) accredited laboratories for
the analysis being undertaken. ARL analysed the primary contaminant and nutrient samples while ALS analysed
the inter-laboratory duplicates. The Marine and Freshwater Resources Laboratory (MAFRL) conducted sample
analysis for chlorophyll and phaeophytin.

Where possible, analysis was undertaken to a Practical Quantitation Limit (PQL) sufficiently low so as to allow
assessment of results against the Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(Australian and New Zealand Environment & Conservation Council and Agriculture & Resource Management
Council of Australia and New Zealand [ANZECC & ARMCANZ] 2000; hereafter ‘the Guidelines’. The PQLs
applied are listed in Table 1.

The following analyses were undertaken:
- TRH (Cé.9, C10-14, C15-28, C29-36, C>36)
- BTEX

- total metals (aluminium, arsenic, barium, cadmium, cobalt, chromium, copper, iron, lead, mercury, nickel and
zinc)

- nutrients (Total Nitrogen [TN], Total Kjeldahl Nitrogen [TKN] and Total Phosphorus [TP])

- photosynthetic pigments (chlorophyll and phaeophytin).

Table 1 Laboratory analysis and proposed PQL to be applied.

Analyte Trigger Level” (mg/L) PQL (mg/L)
TRH - 0.01

BTEX 0.5 (Benzene) 0.001 -0.003
As - 0.001

Al - 0.01

Ba - 0.001

Cd 0.0007 0.0001

Co 0.000005 0.001

Cr 0.0077 0.001

Cu 0.0003 0.001

Fe - 0.01

Hg 0.0001 0.0001

Ni 0.007 0.001

Pb 0.0022 0.001

Zn 0.007 0.005

TN, TKN, NOx-N 0.1% (TN), 0.004" (NOx-N) | 0.2 (TN), 0.01 (NOx-N)
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Analyte Trigger Level” (mgiL) PQL (mg/L)

TP 0.01* 0.01

Chlorophyll a, b, c, 0.0009 (chl a)* 0.0001,

phaeophytin 0.0002 (phaeophytin)

. ANZECC & ARMCANZ (2000) 99% species protection trigger value for marine water.

# ANZECC & ARMCANZ (2000) Default trigger values for physical and chemical stressors for tropical Australia for
slightly disturbed ecosystems.

3.5 QA/QC

The primary objective of the data validation process is to ensure that the reported data can be used to achieve the
project objectives. Analytical data were thoroughly checked by the laboratory prior to release. AECOM
subsequently checked the analytical data against the data quality objectives of the project—comparing requested
detection limits against PQLs, calculating Relative Percentage Differences (RPDs) and Relative Standard
Deviations (RSDs) for field duplicates and replicates, respectively, and comparing RPDs and RSDs with Guideline
recommendations.

Comparison of duplicates/triplicates through RPDs and RSDs may identify analytical results that appear to be
unrealistically high (or low) and might prompt a request to the laboratory to reanalyse the samples as a further
check of precision, or result in categorisation of those results as ‘estimates only’.

Laboratory QA/QC procedures included laboratory duplicates, method blanks, laboratory control samples and
matrix spikes
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4.0 Results and Discussion

This section presents the results and discussion of the physicochemical water profile data and water sample
laboratory analysis.

A summary of the physicochemical water column profile data is provided in Appendix B. The laboratory analytical
results are summarised in Appendix C with laboratory reports provided in Appendix D.

4.1 Physicochemical water column profiles

Water column profiles were collected at each of the sampling sites using a Seabird SBE 19 Plus V2 conductivity,
temperature, depth (CTD) recorder. Measurements of temperature, salinity, DO, pH and turbidity were made
every 0.5 seconds while lowering the recorder through the water column to the seabed.

Data were summarised and averaged in 10 m strata across the depth of the water column (Appendix B) and
presented in depth profile plots for each parameter (Figure 4, Figure 5 and Figure 6). The following sections
describe the profiles observed.

The Guidelines provide criteria levels for dissolved oxygen (> 90 % saturation), and pH values (8.2), and state
that pH should not deviate more than + 0.2 pH units among individual sampling sites. However, the Guidelines
stress the need for site-specific information to enable the development of criteria that are more relevant to the
system under study. The baseline data presented in this report may contribute to developing site specific criteria
for future comparison.

411 Temperature

Temperature measurements were generally consistent across the sites with average surface temperatures (1 —
10 m) ranging from 30.8 to 31.3 °C. The temperature dropped consistently through the water column with no
strong evidence of a thermocline.

4.1.2 Salinity

Salinity measurements were consistent across all sites. Average surface salinities (0 — 10 m) were observed
between 34. 8 — 35.0 PSU with a halocline present at approximately 30 — 35 m. At this point a small drop in
average salinity of approximately 0.4 PSU was observed indicating a surface layer of slightly more saline water
overlying the otherwise consistent salinity of 34.5 — 34.6 PSU to the seabed.

41.3 Dissolved Oxygen

DO stratification in the water column was observed with a drop in DO evident at all sites, generally between 40 to
60 m but as shallow as 30 m at a small number of sites. The drop in DO was typically associated with similar
occurrences in temperature and salinity which is expected (ANZECC & ARMCANZ 2000). Average surface DO
(0—10 m) ranged from 87.3 — 100.4% saturation before rising slightly to a depth of approximately 30 m where DO
saturation ranged from 98.2 — 100.9%. Below these surface layers, DO saturation decreased consistently through
the water column.

4.1.4 pH

pH levels were observed at consistent levels across all sites. Average pH was uniform in the well mixed surface
layers to approximately 40 m depth where average pH was typically between 8 — 8.1. There was then a constant
decrease through the water column to the seabed where pH values of 7.7 — 7.8 were observed at the deepest
sites. These readings are consistent with expectations for offshore marine environments with the Guideline default
trigger value for offshore marine waters set at 8.2.

4.1.5 Turbidity

Turbidity was consistently low throughout the water column (< 1 NTU), as expected for offshore marine
environments. High seabed turbidity has been detected at the Prelude development site (Shell, 2015b); however
there was no indication of significantly elevated turbidity close to the seabed at any of the sites in the Crux Field or
along the pipeline.
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Figure 4 Water column profiles for average temperature (top) and Salinity (bottom)
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Figure 5 Water column profiles for average Dissolved Oxygen (top) and pH (bottom)
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Figure 6 Water column profiles for average turbidity
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4.2 Hydrocarbons

Water samples were analysed for TRH and BTEX. Analytical results are presented in Appendix C with laboratory
reports provided in Appendix D.

TRH was not detectable above the PQL (0.01 mg/L) in any of the samples. This would be expected of a remote
offshore ocean environment sufficiently distant from other existing development.

Similarly, BTEX were not detected above the applied PQLs of 0.001 mg/L (Benzene, Toluene and Ethylbenzene)
and 0.003 mg/L (Xylenes). Low reliability trigger values for 99% species protection for BTEX in marine waters are
suggested in the Guidelines. These are specified as 0.5 mg/L (Benzene), 0.18 mg/L (Toluene) and 0.005 mg/L
(Ethylbenzene). Low reliability trigger levels for xylene isomers are suggested as 0.35 mg/L (o-xylene),

0.075 mg/L (m-xylene) and 0.2 mg/L (p-xylene).

4.3 Metals

Samples were analysed for total metals and results compared against the Guideline 99% species protection
trigger values for marine waters. The metals tested for, and PQLs applied, are shown in Table 1 and the results
are provided in the following sections. Analytical results are presented in Appendix C with laboratory reports
provided in Appendix D.

With some exceptions, metals generally returned concentrations below the PQLs. Where this was not the case,
concentrations were generally substantially below the Guideline 99% species protection trigger value for marine
waters.

431 Arsenic

Arsenic concentrations were detected above the PQL of 0.001 mg/L at all sites however the concentrations were
still very low with a range of 0.001 — 0.004 mg/L.

No Guideline 99% protection trigger exists for arsenic in marine waters however; low reliability guideline trigger
levels of 0.0023 mg/L and 0.0045 mg/L are suggested for marine waters for As Ill and V species respectively.
Analysis of samples for speciated arsenic was not undertaken as part of this program.

The low reliability trigger level for As 1l was exceeded at three sites (FPSO_NE2000, FPSO_SE2000 and
REF_SW) where concentrations of 0.004, 0.003 and 0.003 mg/L for Total arsenic were recorded at each site
respectively.

4.3.2 Aluminium

Aluminium concentrations were below the PQL of 0.01 mg/L in all samples. There is no Guideline trigger value for
aluminium.

4.3.3 Zinc

Zinc was detected above the PQL of 0.005 mg/L at only one site (FPSO_NE2000) where a concentration of
0.021 mg/L was measured. At this concentration, it is above the Guideline 99% species protection trigger value of
0.007 mg/L however, it is unlikely to be representative of the zinc concentrations of the wider water body at the
Crux Field. This may be indicative of an isolated occurrence of minor sample contamination from an undetermined
source.

4.3.4 Cadmium

At all sites cadmium concentrations were below the PQL of 0.0001 mg/L and therefore below the Guideline 99%
species protection trigger value of 0.0007 mg/L.

4.3.5 Cobalt

Cobalt was not detected at concentrations above the PQL of 0.001 mg/L at any of the sites sampled. It was not
possible to apply a PQL sufficiently low to detect levels at the Guideline 99% species protection level trigger of
0.000005 mg/L, however, the PQL applied was sufficient to detect any exceedance of the Guideline 95%
protection trigger level of 0.001 mg/L, of which none were observed.
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4.3.6 Chromium

Chromium was detected above the PQL of 0.001 mg/L at one site (DC0O_SW1000) where a concentration of
0.002 mg/L was measured. This is below the Guideline 99% species protection trigger level of 0.0077 mg/L.

4.3.7 Copper

Copper was detected at concentrations at or above the PQL of 0.001 mg/L at two sites (DC0_SW1000 —
0.001 mg/L and PL-1 —0.002 mg/L).

It was not possible to apply a PQL sufficiently low to detect levels at the Guideline 99% species protection level
trigger of 0.0003 mg/L, however, the PQL applied was sufficient to detect any exceedance of the 95% protection
trigger level of 0.0013 mg/L.

Of the two sites where copper concentrations exceeded the PQL, one of these, PL-1 exceeded the 95% species
protection trigger level by a small amount. This site is located along the proposed pipeline route some 100 km
south-west of the Crux Field and, as a single sample, is an unreliable representation of copper concentrations
across the Crux Field or the wider region. Rather, it may be indicative of an isolated occurrence of minor sample
contamination from an undetermined source.

Further to this, copper concentrations were detected in the rinsate, field blank and trip blank samples. The source
of this was identified by the analysing laboratory as the deionised water used for the blank and rinsate water. The
laboratory confirmed that this would not have impacted the primary samples, which appears to be the case.

4.3.8 Iron

No Guideline trigger level is provided for iron in marine waters, in which it occurs naturally. Iron was detected
above the PQL (0.01 mg/L) at 11 sites, at concentrations of 0.01 — 0.06 mg/L. At two of these sites (DC2 and
FPSO_0) field duplicate samples were analysed and, in each instance, the primary sample had an iron
concentration below PQL, while the duplicate sample showed a concentration above PQL (0.03 and 0.02 for DC2
and FPSO_0 respectively).

4.3.9 Lead

At all sites, lead concentrations were below the PQL of 0.001 mg/L and therefore below the Guideline 99 %
species protection level of 0.0022 mg/L.

4.3.10 Nickel

Nickel concentrations exceeded the PQL of 0.001 mg/L at only one of the sites sampled (FPSO_NE2000) where
a concentration of 0.001 mg/L was detected. This concentration is below the Guideline 99% species protection
trigger level of 0.007 mg/L.

4.3.11 Mercury

Mercury was not detected above the PQL of 0.0001 mg/L at any of the sites sampled. The PQL is equal to the
Guideline 99% species protection trigger level of 0.0001 mg/L so there were no exceedances of this trigger level.

4.3.12 Barium

Barium was not detected above the PQL of 0.01 mg/L at any of the sites sampled. While there is no Guideline
water quality trigger level for barium, it is a common constituent in drilling muds and as such may become present
in the water column should such materials be utilised during any future drilling.

While barium has been known to remain present in marine sediments post-drilling, it would not be expected to
have any long lasting impact on water quality once drilling activities have ceased and suspended sediments have
settled.

4.4 Nutrients and photosynthetic pigments

Concentrations of nutrients were analysed in all samples. Analytical results are presented in Appendix C with
laboratory reports provided in Appendix D.

The Guidelines provide criteria levels for water contaminant concentrations. However, the guidelines stress the
need for site-specific information to enable the development of criteria that are more relevant to the system under
study.
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In particular, the Guidelines note that the trigger values proposed for nutrient and chlorophyll concentrations in
marine waters are not equally applicable to coastal and offshore waters. Location specific baseline information
allows for more accurate assessment of these parameters due to the site-specific nature of ecosystem response
to nutrient enrichment.

Therefore, the water quality parameters measured were assessed in terms of the recommendations in the
Guidelines, but it is suggested that baseline data from this survey will form the basis for criteria levels for
comparison in future impact assessments and monitoring.

441 Nitrogen

TN concentrations did not exceed the PQL of 0.2 mg/L at any of the sites sampled. While this PQL was not
sufficiently low to detect the presence of nitrogen at the Guideline level of 0.1 mg/L, any exceedance that was
undetected would not be substantially greater than 0.1 mg/L.

TKN is a measure of the total concentration of organic nitrogen and ammonia. TKN was not detected above the
PQL of 0.2 mg/L. No default trigger level is provided by the Guidelines.

NOx-N was detected at or above the PQL of 0.01 mg/L at four sites (DC00, DC3, FPSO_NE1000 and
FPSO_SE2000) where concentrations measured ranged from 0.01 — 0.05 mg/L. As for TN, the PQL was higher
than the suggested guideline value (0.004 mg/L). As laboratories are typically unable to reliably analyse water
samples to PQLs that are less than guideline values, any post-baseline comparisons of nitrogen levels will need
to be between concentrations at potential impact sites and reference sites, rather than being compared back to
baseline concentrations.

4.4.2 Total Phosphorus

TP concentrations did not exceed the PQL of 0.01 mg/L at any of the sites sampled. The PQL applied is equal to
the Guideline default trigger value applicable to north-west WA offshore marine environments.

4.4.3 Photosynthetic pigments

Analytical results for photosynthetic pigments are presented in Appendix C with laboratory reports provided in
Appendix D.

Of the four parameters analysed (Chlorophyll a, b, ¢ and phaeophytin), only chlorophyll a was detected above the
PQL of 0.0001 mg/L (0.0002 mg/L for phaeophytin). Concentrations of chlorophyll a above the PQL were detected
at seven sites:

- five in the vicinity of the potential FPSO locations (FPSO_0, FPSO_NE1000 and NE2000, FPSO_SE1000
and SE2000)

- the two reference sites at the eastern end of the Crux Field (Ref_NE and REF_SE).

All detections of chlorophyll were very low, with concentrations of 0.0001 mg/L recorded at all of these sites with
the exception of REF_SE where a concentration of 0.0002 mg/L was observed.

These results are below the Guideline trigger values for offshore marine waters of Northern Australia (0.0005 —
0.0009 mg/L). The lower of these two values is typical of clear coral dominated waters (e.g. Great Barrier Reef),
while higher values are typical of turbid macrotidal systems (e.g. North West Shelf of WA) (ANZECC &
ARMCANZ, 2000).
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Conclusions

The following conclusions can be drawn from the 2016 water quality baseline survey:

Water quality in the AC/RL9 area is generally very good and can be classified as effectively unmodified
which would be expected given the remote location of the Crux Field. This is reflected in the results
presented whereby all but a very small number of toxicant concentrations were observed to be below the
Guideline 99% species protection (where PQLs were sufficiently low).

Petroleum hydrocarbons were all below the detectable limit indicating no evidence of impact from petroleum
development sites or natural seeps in the region. This would be expected due to the distance to
neighbouring fields that have been developed.

Metals concentrations were all within expected ranges with all but four results showing concentrations below
the applicable Guideline 99% or 95% species protection levels (where the PQLs were sufficiently low).
Where Guideline trigger values were not available, toxicant concentrations were observed within levels
expected for open ocean marine environments.

Nutrient concentrations were very low across all sites with all samples returning concentrations below the
PQLs for both TP and TN and TKN. NOx-N concentrations were similarly low however measures above the
PQL at four sites. Combined with the analytical results for chlorophyll and phaeophytin, there is no evidence
of any unexpected nutrient loads.

Photosynthetic pigments in surface waters were also very low and below the Guideline default trigger values
applicable to north-west Western Australia. These concentrations may display seasonal variability, however
the timing of this survey was such that it likely would have captured some of the higher concentrations that
would be expected over the course of a year.

Physical characteristics were within the expected ranges for this time of year when compared to the
background data presented in previous desk top studies (Shell 2014, 2015). Baseline data collected as part
of this survey are suitable for use in developing site-specific criteria against which future monitoring data
could be assessed.
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Appendix A Water quality sonde calibration certificates
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CTD Reference Checks

CTD 19plus V2

G

Instrument:

Instrument Serial Number: 6243
Calibration Date: 12/04/2016
Sensor Reference Value Residual |Pass/Fail | Expected Accuracy
Salinity (PSU) 29.83526 29.77190 0.06336|Pass +-0.16
32.90661 32.75784 0.14877|Pass
Temperature (°C) 19.10000 19.09941 0.00059|Pass +/-0.0192
Depth (dB) 0.49033 0.41142 0.07892|Pass +/-0.12
0.00000 0.30000 -0.30000(Pass
Turbidity (NTU) 20.00000 18.80000 1.20000(Pass +/- 5% Linearity
100.00000 102.90000 -2.90000|Pass
Dissolved Oxygen (ml/L) 9.01600 9.04900| -0.03300|Pass +/- 2%
4.00000 3.99500 0.00500|Pass pH probe was
pH 7.00000 7.01100| -0.01100(Pass calibrated with these
10.00000 9.99500 0.00500|Pass values.

Notes:

- Salinity tests were conducted using RPS MetOcean salinity baths, the reference values of the salinity baths
have been generated from averaging 20 SBE37 salinity values.

- Temperature test was conducted against calibrated digital FLUKE thermometer, with CTD instrument
submerged in freshwater.

- Depth test was conducted with instrument submerged to a known height.

- Turbidity tests were conducted against 3 known turbidty standards.

- Dissolved Oxygen was cross checked against a secondary dissolved oxygen sensor.

- pH tests were conducted by Imbros (SBE contractor) the values found were used to calibrate the sensor
configuration.

Date: 20{09//5

Technician: M /V)Mg()lfu S{ef\

QC Checker: 6. WARK Signéd: Date: 2© A4 - /6
Document Number: 100-FD-TEM-0007 | Rev 0 Page 1 of 1
Date Last Edited: 13/02/2015




SENSOR SERIAL NUMBER: 1887

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

CALIBRATION DATE: 03-Jul-12

COEFFICIENTS

Soc =

0.4325
-0.4265

Voffset =

Tau20 = 4.72

(e e W ol

BATHOX BATH TEMP

(ml/1)
o
53

DADND DO B BB BB R e
=
o

SBE 43 OXYGEN CALIBRATION DATA

NOMINAL DYNAMIC COEFFICIENTS
1.92634e-4 H1l = -3.30000e-2

= -2.2783e-003

1.325%e-004 DL =
= -2.7826e-006 D2 =
nominal = 0.036
BATH SAL INSTRUMENT

PSU OUTPUT(VOLTS)

0.16 0,720

0.14 0.757

G135 0.812

0.09 0.947

Q.11 0.889

0.08 0.993

0.16 1.430

0.09 2.162

0.08 2301

0.12 1.726

0.14 1,559

0.11 1.974

9.l2 254

Oi14: 2.906

014 2,235

0.08 3.463

0.16 2.054

0.08 25T

-4.64803e-2 HZ = 5.00000e+3
H3 = 1.45000e+3
INSTRUMENT RESIDUAL
OXYGEN(ml/) (ml/D)
1.22 -0.00
1125 -0.00
1.24 -0.00
1.25 -0.00
il -0,00
1.26 0.00
4.18 0.01
4.18 0.00
4.18 0.00
4.18 0.00
4.19 0.01
4.19 0.00
6.72 -0.00
6.72 -0.00
6.74 -0.00
6.78 -0.00
6.78 -0.00
6.82 0.00

Oxygen (ml/l) = Soc * (V + Voffset) * (1.0 + A* T+B* T>+C * T3) * OxSol(T,S) * exp(E * P / K)
V = voltage output from SBE43, T = temperature [deg C], S = salinity [PSU], K = temperature [Kelvin]
OxSol(T,S) = oxygen saturation [ml/I], P = pressure [dbar], Residual = instrument oxygen - bath oxygen

Date, Delta Ox (ml/l)

0.2
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0.1
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Residual, (8/m)

SEA-BIRD ELECTRONICS, INC.

SENSOR SERIAL NUMBER: 6243
CALIBRATION DATE: 20-Dec-08

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SBE19plus CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.29 14 Siemens/meter

COEFFICIENTS:
g = -1.006465e+000C CPcor = -9.5700e-008
h = 1.539737e-001 CTcor = 3.2500e-006
i = ~1.,985717e-004
J = 3.733773e-005
BATHTEMP  BATHSAL BATHCOND INSTFRECG  INST COND RESIDUAL
(IT5-90) (PSS {Siemens/m) (Hz) (Siemens/m) (Siemens/m)
22,0000 0.0000 0.0000¢ 2558.86 0.0000 0.00000
1.00G0 34.7888 2.97384 5085.00 2.9738 0.00000
4.5000 34,7688 3.28068 5276.76 3.2807 -0.000C0
15.0000 34.7253 4.26163 5847.09 4.2616 0.000060
18.5001 34.7150 4.60639 6034.51 4.6064 0.00001
24.0000 34,7029 5.16362 6325.43 5.1636 -0.00001
29,0000 34.6951 5.68470 6585.57 5.6847 -0.0GC00
32.5¢01 34.6889 6.05629 6764.82 6.05863 G.0Gooo
f = INST FREQ / 1000.0
Conductivity = (g + Bt 4+ + it 4) (1 + 8t + ep) Siemens/meter
t = temperature{*C)}; p = pressure{decibars]; 8 = CTcor: & = CPcor;
Residual = instrument conductivity - bath conductivity
Date, Slope Correction
0.002 [ & ] 20-Dec-08 1.0000000
0.001
0.000 GG 2—® 25
-0.001
S8 JX0 o 2 S T T T T T 0 T T A O O IO N IR IR I
0 2 3 4 5 6 7

Conductivity (Siemens/m)
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620 Applegate St. WI I L a b S Fax (541) 929-5277

Philomath, OR 97370 www.wetlabs.com

NTU Characterization Sheet

Date: 17/04/2012 S/N: NTURT-263

Nephelometric Turbidity Unit (NTU) Scale Factor

Turbidity units expressed in NTU can be derived using the equation:

NTU = Scale Factor x (Output - Dark Counts)

ASV1 ASV2 ASV4 Digital
Dark Counts 0.058 0.027 0.011 V 50 counts
NTU Solution Value 4.64 2.32 116 V 3800 counts
Scale Factor (SF) 47 95 189 NTU/V  0.0579 NTU/count
Maximum Output 4.97 4.97 497V 16380 counts
Resolution 0.0 0.0 0.0 mV 1.0 counts
Ambient temperature during calibration 22 °C

Dark Counts: Signal output of the meter in clean water with black tape over detector.

SF: Scale factor is determined using the following equation: SF = xx + (Output - Dark Counts), where xx is
the value of a Formazin concentration. For example: 12.2 + (2011 - 50) = 0.0062.

Maximum Output: Maximum signal output the meter is cabable of.

Resolution: standard deviation of 1 minute of collected data.

NTURT-263 Workbook.xls Revision S 10/4/07


http://www.wetlabs.com/

Imbros ABN 29 009 525 053
: 5 1059 Cambridge Road, Cambridge, Tasmania Australia 7170 Ph: (03) 6216 1500
.III' 'ns info@imbros.com.au www.imbros.com.au Fax: (03) 6216 1555

SENSOR SERIAL NUMBER: 180786 SBE18 pH CALIBRATION DATA
CALIBRATION DATE: 14-Apr-16

pH COEFFICENTS
pH slope =4.5790
pHoffset = 2.5452

pH Temperature Vout Instrument Residual
(Deg C) Output (pH units)
4.0 21.0 1.742 3.995 -0.005
7.0 21.0 2.548 7.011 0.011
10.0 21.0 3.346 9.995 -0.005

pH = 7.0 + (Vout - pHoffset) / (pHslope * K * 1.98416E-4)

Where:
Vout = pH sensor output in volts
K is the water temperature in degrees Kelvin
Risidual = instrument pH - buffer pH
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SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA

Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Emall: seabird@seabird.com

SENSOR SERIAL NUMBER: 6243
CALIBRATION DATE: 20-Dec-08
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SEA-BIRD ELECTRONICS, INC.

13431 NE 20th St. Bellevue, Washington 98005 USA
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Serial Number 431887 . .-

Low Pressure (PS) - 50 . PSI

Time (Minutes)

15 Minutes
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Shell Crux Baseline Surveys
Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

Appendix B Physicochemical water column profile data
Table 2 Temperature (°C) / depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO_SWw1000 | DCO_SW2000 DC1 DC1_NW1000 | DC1_NW2000 | DC2 | DC2_NE1000 | DC2_NE2000 DC3
1-10m 31.1 31.2 31.2 31.1 31.3 31.3 31.1 31.3 31.3 31.1
10-20m 31.1 31.2 31.2 31.1 31.1 31.1 31.1 31.1 31.1 31.1
20-30m 30.9 31.1 31.1 30.6 31.1 31.1 30.9 31.1 31.1 30.9
30-40m 29.7 31.1 31.1 29.2 31.1 31.1 29.6 31.0 31.1 29.6
40-50m 28.2 30.6 30.6 27.6 30.8 30.7 27.9 30.5 30.5 28.2
50-60m 27.0 29.3 29.3 26.5 29.6 290.1 26.8 29.0 20.1 26.9
60-70m 26.5 27.7 27.7 26.0 27.9 27.8 26.2 27.3 27.4 26.4
70-80m 25.8 26.6 26.6 25.5 26.5 26.6 25.4 26.5 26.4 25.5
80-90m 25.1 25.4 25.4 25.1 25.5 25.5 24.7 25.6 25.6 24.8
90 - 100 m 24.3 24.6 24.6 24.4 24.8 24.8 24.0 24.6 24.6 23.4
100-110m 23.1 23.4 23.4 23.7 24.2 24.0 23.1 23.6 235 22.8
110-120m 22.6 22.3 22.3 224 22.7 21.8 21.8 22.3 224 22.0
120-130m 20.8 20.8 20.8 20.6 20.9 20.6 20.0 21.5 20.7 19.9
130-140m 18.8 19.7 19.7 18.8 18.8 19.2 18.7 19.4 19.1 18.5
140 - 150 m 17.9 18.0 18.0 17.8 17.9 18.0 18.1 17.9 17.7 17.8
150 - 160 m 17.2 17.3 17.3 17.4 17.3 17.2 17.5 17.4 17.4 17.2
160-170m 16.8 17.0 17.0 17.0 17.0 16.9 17.1 17.1 17.1 16.8
170-180m 16.7 16.7 - - - - - - -

180-190 m - - - - - - - - - -

190 - 200 m - - - - - - - - - -

200-210m - - - - - - - - - -
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Commercial-in-Confidence

Table 3 Temperature (°C) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 | FPSO_SE1000 | FPSO_SE2000 | FPSO NE1000 | FPSO NE2000 | FPSO _SW1000 | FPSO_SW2000
1-10m 30.9 30.8 30.8 30.9 30.9 30.9 30.9
10-20m 30.9 30.8 30.8 30.9 30.9 30.9 30.9
20-30m 30.9 30.7 30.6 30.9 30.9 30.9 30.9
30-40m 30.5 294 29.7 29.7 30.1 29.5 29.5
40-50m 29.3 28.6 28.9 28.7 29.1 284 28.3
50-60m 28.2 27.8 28.2 27.7 28.0 274 27.5
60-70m 27.2 26.9 27.3 26.7 26.9 26.5 26.8
70-80m 26.3 26.0 26.0 25.8 25.9 25.8 25.8
80-90m 25.8 24.9 25.1 24.9 24.9 24.9 24.8
90 - 100 m 24.6 23.6 23.9 23.8 23.8 23.8 24.0
100-110m 23.2 22.8 22.9 23.2 23.1 23.0 23.1
110-120m 22.3 21.4 21.7 22.4 21.9 22.2 22.2
120-130m 20.6 204 20.6 21.0 20.5 21.1 21.0
130-140m 19.2 18.8 18.6 19.4 18.8 19.5 19.5
140 - 150 m 17.9 17.6 17.5 17.8 17.8 17.8 17.9
150 - 160 m 17.3 17.1 17.2 17.1 17.2 17.3 17.3
160-170 m 16.9 16.8 16.8 16.8 17.0 16.8 16.7
170 - 180 m - - - - - 16.6 16.6
180-190 m - - - - - - -
190 - 200 m - - - - - - -
200-210m - - - - - - -
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Table 4 Temperature (°C) / depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 REF NE | REF_SE | REF_NW | REF_SW
1-10m 31.1 31.1 30.9 30.8 30.8 31.3 31.1
10-20m 30.8 31.0 30.9 30.9 30.8 31.2 31.1
20-30m 30.8 30.9 30.9 30.8 30.8 30.9 31.0
30-40m 30.8 29.2 29.4 30.1 30.6 30.1 30.3
40-50m 30.3 27.8 27.8 29.2 294 29.0 28.5
50-60m 28.7 26.6 26.7 28.0 275 28.0 27.2
60-70m 27.6 26.1 26.3 26.9 26.3 26.9 26.5
70-80m 26.7 25.1 25.4 25.7 25.3 25.9 25.7
80-90m 25.4 24.4 24.3 24.2 24.2 25.2 24.7
90 - 100 m 23.7 23.7 23.2 225 23.4 24.6 23.9
100-110m 22.6 23.2 22.0 - 22.6 24.0 23.0
110-120m 21.5 22.6 21.0 - 19.7 224 22.2
120-130m 20.5 214 204 - 19.0 20.5 20.6
130-140m 19.3 20.9 19.3 - - 19.1 19.3
140 - 150 m 18.3 204 18.6 - - 17.9 18.2
150 - 160 m 17.4 19.9 17.4 - - 17.1 17.5
160-170 m 16.4 18.6 16.2 - - 17.0 16.9
170-180m 15.8 17.7 16.2 - - - 16.5
180-190 m 154 16.4 - - - - -
190 - 200 m 14.9 15.1 - - - - -
200-210m 14.8 14.9 - - - - -
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Table 5 Salinity (PSU) / depth profiles at sites surrounding proposed Drill Centre locations
Depth DCO DCO_SWw1000 | DCO_SW2000 DC1 DC1 _NW1000 | DC1_NW2000 | DC2 | DC2_NE1000 | DC2_NE2000 DC3
1-10m 34.94 34.94 34.94 34.94 34.94 34.95 34.94 34.94 34.94 34.94
10-20m 34.94 34.94 34.94 34.94 34.94 34.94 34.94 34.94 34.94 34.93
20-30m 34.90 34.94 34.94 34.83 34.94 34.94 34.89 34.94 34.94 34.87
30-40m 34.73 34.93 34.93 34.68 34.93 34.94 34.71 34.93 34.93 34.71
40-50m 34.61 34.83 34.83 34.58 34.88 34.84 34.59 34.82 34.82 34.60
50-60m 34.58 34.69 34.69 34.58 34.71 34.67 34.57 34.65 34.65 34.57
60-70m 34.57 34.60 34.60 34.58 34.60 34.62 34.56 34.59 34.59 34.56
70-80m 34.56 34.56 34.56 34.57 34.58 34.57 34.56 34.58 34.58 34.55
80-90m 34.56 34.55 34.55 34.56 34.56 34.55 34.56 34.55 34.56 34.54
90 - 100 m 34.53 34.55 34.55 34.56 34.56 34.55 34.54 34.55 34.55 34.53
100-110m 34.53 34.52 34.52 34.53 34.55 34.54 34.52 34.52 34.53 34.53
110-120m 34.52 34.52 34.52 34.51 34.51 34.49 34.49 34.52 34.51 34.51
120-130m 34.48 34.50 34.50 34.47 34.49 34.50 34.50 34.51 34.50 34.49
130-140m 34.50 34.50 34.50 34.51 34.50 34.50 34.51 34.48 34.47 34.51
140 - 150 m 34.51 34.49 34.49 34.51 34.51 34.51 34.51 34.51 34.52 34.52
150 - 160 m 34.51 34.52 34.52 34.52 34.52 34.51 34.51 34.52 34.52 34.51
160-170m 34.52 34.52 34.52 34.53 34.53 34.53 34.52 34.52 34.53 34.53
170-180m - 34.53 34.53 - - - - - - -
180-190 m - - - - - - - - - -
190 - 200 m - - - - - - - - - -
200-210m - - - - - - - - - -
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Table 6 Salinity (PSU) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO_0 | FPSO_SE1000 | FPSO_SE2000 | FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000
1-10m 34.83 34.78 34.78 34.84 34.83 34.84 34.83
10-20m 34.83 34.79 34.78 34.84 34.84 34.85 34.83
20-30m 34.84 34.78 34.76 34.85 34.85 34.85 34.83
30-40m 34.80 34.68 34.68 34.69 34.74 34.69 34.69
40-50m 34.69 34.65 34.66 34.66 34.68 34.62 34.63
50-60m 34.63 34.60 34.62 34.61 34.62 34.59 34.59
60-70m 34.58 34.58 34.58 34.56 34.56 34.56 34.57
70-80m 34.57 34.56 34.56 34.56 34.57 34.55 34.55
80-90m 34.56 34.54 34.55 34.54 34.54 34.55 34.55
90 - 100 m 34.53 34.54 34.53 34.55 34.54 34.53 34.54
100-110m 34.52 34.51 34.52 34.53 34.53 34.53 34.53
110-120m 34.51 34.51 34.51 34.52 34.50 34.52 34.52
120-130m 34.50 34.49 34.50 34.50 34.50 34.50 34.50
130-140m 34.49 34.48 34.50 34.48 34.48 34.47 34.48
140-150m 34.50 34.51 34.52 34.49 34.51 34.51 34.52
150-160m 34.53 34.52 34.52 34.52 34.52 34.52 34.52
160-170m 34.52 34.53 34.53 34.53 34.53 34.52 34.53
170-180m - - - - - 34.53 34.53
180 -190m - - - - - - -
190 - 200 m - - - - - - -
200-210m - - - - - - -
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Table 7 Salinity (PSU) / depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 REF NE | REF_SE | REF_NW | REF_SW
1-10m 34.86 34.88 34.83 34.79 34.79 34.96 34.94
10-20m 34.86 34.86 34.82 34.79 34.79 34.96 34.93
20-30m 34.86 34.84 34.81 34.78 34.77 34.90 34.93
30-40m 34.86 34.67 34.65 34.75 34.75 34.74 34.78
40-50m 34.78 34.60 34.58 34.67 34.67 34.67 34.61
50-60m 34.64 34.56 34.56 34.59 34.56 34.63 34.58
60-70m 34.59 34.55 34.55 34.57 34.55 34.59 34.56
70-80m 34.54 34.53 34.52 34.54 34.55 34.57 34.56
80-90m 34.51 34.51 34.51 34.53 34.55 34.56 34.55
90 - 100 m 34.49 34.50 34.50 34.49 34.54 34.55 34.55
100-110m 34.48 34.49 34.49 - 34.50 34.54 34.53
110-120m 34.49 34.46 34.50 - 34.49 34.49 34.52
120-130m 34.49 34.48 34.50 - 34.51 34.50 34.49
130-140m 34.49 34.49 34.47 - - 34.50 34.50
140 - 150 m 34.51 34.50 34.49 - - 34.49 34.51
150 - 160 m 34.51 34.50 34.47 - - 34.52 34.51
160-170m 34.51 34.49 34.51 - - 34.53 34.52
170-180m 34.53 34.49 34.51 - - - 34.53
180-190 m 34.53 34.50 - - - - -
190 - 200 m 34.54 34.53 - - - - -
200-210m 34.54 34.54 - - - - -
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Table 8 Dissolved Oxygen (% Saturation) / depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO_SWw1000 | DCO_SW2000 DC1 DC1 _NW1000 | DC1_NW2000 DC2 DC2_NE1000 | DC2_NE2000 DC3
1-10m 91.63 91.60 91.60 95.63 90.53 95.99 100.37 99.62 93.96 95.20
10-20m 99.18 99.58 99.58 100.20 100.37 100.79 100.89 100.18 100.18 100.17
20-30m 99.23 99.81 99.81 100.16 100.51 100.94 100.82 100.20 100.33 100.09
30-40m 98.66 99.87 99.87 99.34 100.57 100.98 100.23 100.27 100.47 99.70
40-50m 90.01 99.63 99.63 84.02 100.50 100.64 87.64 99.94 100.34 87.25
50-60m 74.29 98.99 98.99 78.08 99.76 99.64 72.80 97.67 98.86 73.57
60-70m 70.47 86.26 86.26 75.33 91.12 90.10 70.68 78.53 82.32 72.55
70-80m 71.09 72.02 72.02 72.16 79.63 80.50 71.55 76.50 78.23 69.58
80-90m 68.93 71.36 71.36 69.79 71.94 72.13 67.83 72.51 72.40 67.66
90 -100 m 65.12 65.98 65.98 65.69 67.28 67.22 64.75 66.26 66.41 61.70
100-110m 60.26 61.37 61.37 63.15 64.85 64.44 61.87 62.68 62.94 60.49
110-120m 60.08 58.05 58.05 60.41 60.93 58.83 58.71 59.73 60.37 58.43
120-130m 54.72 54.85 54.85 55.25 55.13 55.06 53.48 57.36 55.87 52.76
130-140m 49.70 52.23 52.23 50.51 50.54 51.75 49.91 52.12 51.39 49.00
140 - 150 m 46.40 47.70 47.70 47.53 47.45 47.99 47.89 47.19 46.43 46.28
150 - 160 m 44.28 44.75 44.75 45.45 45.66 45.46 45.55 44.87 44.76 44.55
160-170m 42.99 43.66 43.66 43.84 44.35 43.89 44.02 43.82 43.92 42.90
170-180m - 42.96 42.96 - - - - - - -
180-190 m - - - - - - - - - -
190 - 200 m - - - - - - - - - -
200-210m - - - - - - - - - -
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Table 9 Dissolved Oxygen (% Saturation) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 | FPSO_SE1000 | FPSO_SE2000 | FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000
1-10m 93.47 87.34 92.87 95.28 92.47 96.18 92.94
10-20m 98.30 98.44 98.38 98.57 98.54 98.63 98.82
20-30m 98.67 98.19 98.31 98.72 98.79 98.88 98.94
30-40m 98.11 93.57 94.36 95.08 96.63 95.24 95.37
40-50m 94.87 90.42 89.66 94.15 93.82 89.02 88.01
50-60m 89.95 82.34 83.93 83.32 87.15 79.37 80.85
60-70m 76.11 75.66 79.67 73.70 74.15 72.48 75.93
70-80m 71.27 67.80 68.79 70.97 70.92 67.17 67.52
80-90m 71.37 65.62 65.06 67.12 67.54 64.55 63.36
90 -100 m 65.99 61.67 63.04 62.26 62.56 62.67 63.30
100-110m 60.97 59.79 59.73 61.03 61.17 59.15 59.72
110-120m 58.53 56.32 57.21 59.07 58.17 57.82 57.58
120-130m 54.42 53.15 53.34 55.45 54.12 55.34 55.13
130-140m 50.27 48.80 48.25 51.02 49.53 50.52 50.30
140 - 150 m 46.38 45.21 44.82 46.49 46.05 46.05 46.26
150 - 160 m 43.70 43.53 43.89 43.43 43.62 44.10 44.43
160-170m 42.61 42.36 42.29 42.18 42.62 42.66 42.43
170-180m - - - - - 41.76 41.67
180-190 m - - - - - - -
190 - 200 m - - - - - - -
200-210m - - - - - - -
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Table 10 Dissolved Oxygen (% Saturation) / depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 | REF_NE | REF_SE | REF_NW | REF_SW
1-10m 94.38 | 86.63 88.94 92.50 92.79 98.71 97.63
10-20 m 99.14 | 96.65 97.84 98.07 98.43 100.48 98.60
20-30m 99.45 | 98.59 98.23 98.25 98.50 100.49 98.83
30-40m 99.68 | 96.88 95.20 96.53 97.57 99.87 98.54
40-50 m 99.39 | 8457 86.48 92.01 92.30 97.89 91.44
50 - 60 m 100.52 | 69.37 79.30 80.93 75.78 91.81 74.22
60-70m 96.37 | 67.68 76.84 70.77 68.57 79.04 70.18
70-80m 88.80 | 69.47 7151 68.11 65.41 72.71 68.14
80-90m 76.94 | 65.32 65.90 64.68 64.13 68.86 66.68
90 - 100 m 66.29 | 62.02 61.19 59.67 61.62 65.93 62.84
100-110m | 59.83 | 60.27 57.03 - 59.47 64.12 59.29
110-120m | 57.73 | 59.83 52.23 - 51.32 60.67 57.68
120-130m | 54.26 | 55.56 49.88 - 48.31 55.13 53.04
130-140m | 50.48 | 54.80 49.56 - - 50.80 49.46
140-150m | 4851 | 53.76 47.72 - - 47.72 46.70
150-160m | 46.49 | 52.32 44.59 - - 45.04 44.94
160-170m | 44.87 | 49.23 42.12 - - 44.29 43.37
170-180m | 43.45 | 47.59 42.18 - - - 41.93
180-190m | 42.48 | 45.08 - - - - -
190-200m | 41.45 | 42.50 - - - - -
200-210m | 4125 | 42.06 - - - - -
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Table 11 pH / depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO_SWw1000 | DCO_SW2000 DC1 DC1_NW1000 | DC1_NW2000 | DC2 | DC2_NE1000 | DC2_NE2000 DC3
1-10m 8.13 8.08 8.08 8.10 8.10 8.13 8.12 8.09 8.09 8.13
10-20m 8.13 8.08 8.08 8.10 8.10 8.13 8.12 8.09 8.09 8.13
20-30m 8.13 8.08 8.08 8.10 8.09 8.12 8.11 8.09 8.08 8.12
30-40m 8.12 8.08 8.08 8.09 8.09 8.11 8.10 8.08 8.08 8.11
40-50m 8.09 8.08 8.08 8.05 8.08 8.11 8.06 8.08 8.08 8.08
50-60m 8.05 8.06 8.06 8.02 8.08 8.09 8.02 8.06 8.06 8.04
60-70m 8.03 8.03 8.03 8.01 8.05 8.07 8.01 8.01 8.02 8.03
70-80m 8.03 7.99 7.99 7.99 8.01 8.04 8.00 8.00 8.00 8.02
80-90m 8.02 7.98 7.98 7.98 7.99 8.01 7.99 7.98 7.98 8.01
90 -100 m 8.00 7.95 7.95 7.96 7.97 7.99 7.97 7.96 7.96 7.99
100-110m 7.98 7.93 7.93 7.95 7.95 7.97 7.96 7.94 7.94 7.97
110-120m 7.97 7.91 7.91 7.94 7.93 7.94 7.94 7.92 7.92 7.96
120-130m 7.95 7.89 7.89 7.91 7.91 7.92 7.91 7.90 7.90 7.94
130-140m 7.93 7.87 7.87 7.89 7.88 7.90 7.89 7.88 7.87 7.92
140 - 150 m 7.90 7.84 7.84 7.86 7.85 7.87 7.87 7.84 7.84 7.89
150 - 160 m 7.88 7.82 7.82 7.84 7.83 7.85 7.85 7.82 7.82 7.87
160-170m 7.87 7.81 7.80 7.83 7.81 7.83 7.84 7.81 7.81 7.86
170-180m - 7.80 7.80 - - - - - - -

180-190 m - - - - - - - - - -

190 - 200 m - - - - - - - - - -

200-210m - - - - - - - - - -
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Table 12 pH / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO_0 | FPSO_SE1000 | FPSO_SE2000 | FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000
1-10m 8.04 8.11 8.11 8.12 8.11 8.12 8.12
10-20m 8.05 8.11 8.11 8.12 8.11 8.12 8.12
20-30m 8.06 8.11 8.11 8.12 8.11 8.12 8.12
30-40m 8.06 8.09 8.09 8.10 8.10 8.10 8.10
40-50m 8.05 8.07 8.08 8.09 8.09 8.08 8.07
50-60m 8.04 8.05 8.06 8.06 8.06 8.05 8.05
60-70m 8.01 8.03 8.04 8.03 8.03 8.02 8.03
70-80m 7.99 8.00 8.01 8.01 8.01 8.00 8.00
80-90m 7.99 7.99 7.99 8.00 8.00 7.99 7.98
90 - 100 m 7.97 7.97 7.98 7.98 7.98 7.98 7.97
100-110m 7.95 7.96 7.96 7.96 7.96 7.96 7.96
110-120m 7.94 7.94 7.95 7.95 7.95 7.95 7.94
120-130m 7.92 7.92 7.92 7.93 7.93 7.93 7.93
130-140m 7.90 7.90 7.90 7.91 7.90 7.91 7.90
140-150m 7.87 7.87 7.87 7.88 7.87 7.88 7.88
150-160m 7.85 7.85 7.85 7.86 7.85 7.86 7.86
160-170m 7.83 7.84 7.84 7.84 7.84 7.84 7.84
170-180m - - - - - 7.83 7.83
180 -190m - - - - - - -
190 - 200 m - - - - - - -
200-210m - - - - - - -
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Shell Crux Baseline Surveys
Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

Table 13 pH / depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 | REF_NE | REF_SE | REF_NW | REF_SW
1-10m 8.06 8.08 8.12 8.02 8.12 8.11 8.13
10-20 m 8.07 8.09 8.12 8.04 8.12 8.11 8.13
20-30m 8.07 8.09 8.12 8.06 8.12 8.10 8.13
30-40m 8.07 8.07 8.11 8.07 8.12 8.09 8.12
40-50 m 8.07 8.04 8.08 8.06 8.11 8.08 8.10
50 - 60 m 8.06 7.99 8.06 8.04 8.07 8.06 8.06
60-70m 8.04 7.98 8.04 8.01 8.04 8.02 8.04
70-80m 8.02 7.97 8.02 8.00 8.03 8.00 8.03
80-90m 7.98 7.95 8.00 7.99 8.02 7.98 8.02
90 - 100 m 7.95 7.93 7.98 7.98 8.00 7.97 8.01
100-110m | 7.92 7.91 7.96 - 7.99 7.95 7.99
110-120m | 7.90 7.91 7.94 - 7.96 7.94 7.98
120-130m | 7.89 7.89 7.92 - 7.94 7.91 7.96
130-140m | 7.86 7.88 7.91 - - 7.88 7.94
140-150m | 7.84 7.87 7.89 - - 7.86 7.92
150-160m | 7.82 7.86 7.87 - - 7.84 7.90
160-170m | 7.80 7.85 7.85 - - 7.83 7.88
170-180m | 7.78 7.83 7.84 - - - 7.87
180-190m | 7.77 7.81 - - - - -
190-200m | 7.76 7.78 - - - - -
200-210m | 7.75 7.77 - - - - -
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Table 14 Turbidity (NTU) / depth profiles at sites surrounding proposed Drill Centre locations
Depth DCO DCO_SWw1000 | DCO_SW2000 DC1 DC1_NW1000 | DC1_NW2000 | DC2 | DC2_NE1000 | DC2_NE2000 DC3
1-10m 0.31 0.32 0.32 0.30 0.36 0.26 0.35 0.30 0.33 0.40
10-20m 0.25 0.28 0.28 0.37 0.25 0.32 0.33 0.33 0.29 0.35
20-30m 0.26 0.30 0.30 0.33 0.25 0.27 0.26 0.31 0.36 0.39
30-40m 0.26 0.29 0.29 0.27 0.29 0.25 0.26 0.29 0.32 0.31
40-50m 0.29 0.30 0.30 0.32 0.26 0.24 0.30 0.31 0.29 0.37
50-60m 0.30 0.27 0.27 0.24 0.25 0.21 0.33 0.29 0.31 0.32
60-70m 0.35 0.29 0.29 0.33 0.26 0.24 0.31 0.29 0.27 0.37
70-80m 0.28 0.29 0.29 0.30 0.24 0.21 0.21 0.28 0.26 0.34
80-90m 0.33 0.31 0.31 0.33 0.26 0.23 0.27 0.33 0.26 0.30
90 -100 m 0.37 0.30 0.30 0.45 0.27 0.22 0.33 0.34 0.40 0.42
100-110m 0.45 0.46 0.46 0.44 0.38 0.40 0.31 0.48 0.47 0.35
110-120m 0.34 0.49 0.49 0.33 0.33 0.33 0.30 0.41 0.40 0.39
120-130m 0.48 0.51 0.51 0.44 0.43 0.33 0.37 0.37 0.33 0.42
130-140m 0.47 0.40 0.40 0.44 0.41 0.34 0.34 0.41 0.41 0.42
140 - 150 m 0.47 0.51 0.51 0.45 0.44 0.42 0.37 0.51 0.48 0.41
150 - 160 m 0.46 0.51 0.51 0.44 0.46 0.42 0.37 0.52 0.49 0.43
160-170m 0.44 0.50 0.50 0.45 0.48 0.43 0.35 0.52 0.45 0.46
170-180m - 0.50 0.50 - - - - - - -
180-190 m - - - - - - - - - -
190 - 200 m - - - - - - - - - -
200-210m - - - - - - - - - -
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Table 15 Turbidity (NTU) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO_0 | FPSO_SE1000 | FPSO_SE2000 | FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000
1-10m 0.30 0.29 0.45 0.29 0.32 0.29 0.30
10-20m 0.26 0.28 0.29 0.30 0.29 0.29 0.29
20-30m 0.26 0.28 0.31 0.28 0.30 0.29 0.30
30-40m 0.28 0.30 0.33 0.35 0.30 0.33 0.39
40-50m 0.27 0.28 0.33 0.28 0.29 0.30 0.34
50-60m 0.28 0.27 0.28 0.29 0.28 0.28 0.31
60-70m 0.30 0.29 0.28 0.30 0.28 0.30 0.28
70-80m 0.26 0.34 0.35 0.34 0.32 0.40 0.45
80-90m 0.29 0.41 0.47 0.31 0.30 0.48 0.49
90 - 100 m 0.26 0.44 0.39 0.45 0.43 0.33 0.43
100-110m 0.40 0.36 0.44 0.35 0.32 0.38 0.40
110-120m 0.32 0.32 0.32 0.33 0.36 0.37 0.46
120-130m 0.35 0.44 0.52 0.37 0.42 0.33 0.45
130-140m 0.48 0.51 0.50 0.37 0.49 0.52 0.52
140-150m 0.49 0.49 0.50 0.53 0.51 0.51 0.52
150-160m 0.47 0.51 0.54 0.50 0.52 0.51 0.52
160-170m 0.49 0.50 0.52 0.54 0.53 0.52 0.54
170-180m - - - - - 0.49 0.57
180 -190m - - - - - - -
190 - 200 m - - - - - - -
200-210m - - - - - - -
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Table 16 Turbidity (NTU) / depth profiles at sites along the Pipeline and reference sites

Shell Crux Baseline Surveys
Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

Depth PL-1 PL-2 PL-3 | REF_NE | REF_SE | REF_NW | REF_SW
1-10m 0.36 0.34 0.40 0.39 0.36 0.29 0.22
10-20 m 0.28 0.31 0.24 0.33 0.30 0.27 0.27
20-30m 0.26 0.33 0.20 0.30 0.37 0.27 0.23
30-40m 0.28 0.32 0.22 0.33 0.37 0.31 0.25
40-50 m 0.26 0.45 0.21 0.32 0.44 0.28 0.24
50 - 60 m 0.27 0.40 0.21 0.29 0.31 0.24 0.25
60-70m 0.26 0.26 0.22 0.41 0.33 0.24 0.29
70-80m 0.34 0.25 0.23 0.36 0.51 0.25 0.37
80-90m 0.24 0.25 0.31 0.44 0.48 0.26 0.29
90 - 100 m 0.25 0.24 0.36 0.46 0.32 0.31 0.32
100-110m | 0.25 0.24 0.41 - 0.38 0.29 0.45
110-120m | 0.25 0.22 0.44 - 0.49 0.31 0.41
120-130m | 0.25 0.24 0.62 - 0.52 0.33 0.42
130-140m | 0.26 0.23 0.44 - - 0.44 0.43
140-150m | 0.24 0.23 0.47 - - 0.45 0.41
150-160m | 0.31 0.24 0.60 - - 0.45 0.43
160-170m | 0.26 0.23 0.66 - - 0.44 0.42
170-180m | 0.33 0.23 0.74 - - - 0.42
180-190m | 0.38 0.27 - - - - -
190-200m | 0.50 0.46 - - - - -
200-210m | 0.72 0.45 - - - - -
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Shell Crux Baseline Surveys C-1

Crux Field Baseline Water Quality Assessment

Commercial-in-Confidence
Appendix C  Water sample analytical results
Table 17 Laboratory analytical results for sample sites surrounding proposed Drill Centre locations

Site DCO DC00 DC1 DC2 DC22 DC3 [DC1_NW1000|DC1_NwW2000|DC2_NE1000|DC2_NE2000 [DCO_SW1000| DCO_SW10001 |DCO_SW2000

Analyte Unit Trigger® | PQL
Hydrocarbons
TRH C6-C40 (sum) pg/L - 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
BTEX
Benzene mg/L 0.5 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Toluene mg/L 0.18" 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene mg/L 0.005" 0.001 | <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) mg/L 0.625" 0.003 | <0.003 | <0.003 [ <0.003 | <0.003 | <0.003 | <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Metals (Total)
Arsenic - Total mg/L - 0.001 | 0.002 | 0.002 [ 0.002 | 0.001 | 0.002 [ 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Aluminium - Total mg/L - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total mg/L - 0.01 <0.01 | <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium - Total mg/L 0.0007 | 0.0001 |<0.0001 |<0.0001 |<0.0001 | <0.0001 |<0.0001 {<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt - Total mg/L 0.001° 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total mg/L 0.0077 | 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | 0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001
Copper - Total mg/L 0.0013° | 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
Iron - Total mg/L - 0.01 0.06 0.01 0.04 <0.01 0.03 0.02 <0.01 0.02 <0.01 0.02 <0.01 <0.01 <0.01
Mercury - Total mg/L 0.0001 |0.0001 |<0.0001]<0.0001 [<0.0001|<0.0001]<0.0001 |[<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total mg/L 0.007 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total mg/L 0.0022 | 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total mg/L 0.007 0.005 | <0.005 | <0.005 [ <0.005 | <0.005 | <0.005 [ <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Nutrients
Total Nitrogen mg/L 0.1° 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TKN mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
NOx-N mg/L 0.004° 0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Phosphorus mg/L 0.01° 0.01 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Photosynthetic pigments
CHLORO 'a' 3020 ug/L 0.9° 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORO 'b' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORO 'c' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLOROPHYLL'a' 3000 ug/L 0.9 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PHAEOPHYTIN'a’' 3000 pg/L - 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Concentrations above PQL in bold

a- ANZECC / ARMCANZ 99% species protection level

b - ANZECC/ARMCANZZ low reliability trigger values

c - ANZECC / ARMCANZ 95% species protection level
d -ANZECC / ARMCANZ Default trigger level. Site specific trigger level to be developed using baseline data
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Table 18 Laboratory analytical results for sample sites surrounding proposed FPSO locations

Site FPSO_0|FPSO_00 [FPSO_NE1000 |FPSO_NE2000 | FPSO_SW1000 [ FPSO_SW2000 [FPSO_SE1000 | FPSO_SE2000

Analyte Unit Trigger?® PQL
Hydrocarbons
TRH C6-C40 (sum) ug/L - 10 <10 <10 <10 <10 <10 <10 <10 <10
BTEX
Benzene mg/L 0.5 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Toluene mg/L 0.18" 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene mg/L 0.005" 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) mg/L 0.625" 0.003 <0.003 | <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Metals (Total)
Arsenic - Total mg/L - 0.001 0.002 0.002 0.002 0.004 0.002 0.002 0.003 0.002
Aluminium - Total mg/L - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total mg/L - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium - Total mg/L 0.0007 0.0001 |<0.0001| <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt - Total mg/L 0.001° 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total mg/L 0.0077 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Total mg/L 0.0013° 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Iron - Total mg/L - 0.01 <0.01 0.02 <0.01 0.02 0.03 0.03 <0.01 <0.01
Mercury - Total mg/L 0.0001 0.0001 [<0.0001| <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total mg/L 0.007 0.001 <0.001 | <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total mg/L 0.0022 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total mg/L 0.007 0.005 <0.005 | <0.005 <0.005 0.021 <0.005 <0.005 <0.005 <0.005
Nutrients
Total Nitrogen mg/L 0.1° 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TKN mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
NOx-N mg/L 0.004° 0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 <0.01 0.02
Total Phosphorus mg/L 0.01° 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Photosynthetic pigments
CHLORO 'a' 3020 pg/L 0.9° 0.1 0.1 <0.1 0.1 0.1 <0.1 <0.1 0.1 0.1
CHLORO 'b' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORO 'c' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLOROPHYLL'a' 3000 pg/L 0.9° 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
PHAEOPHYTIN'a' 3000 pg/L - 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Concentrations above PQL in bold

a - ANZECC / ARMCANZ 99% species protection level

b - ANZECC/ARMCANZZ low reliability trigger values
c - ANZECC / ARMCANZ 95% species protection level

d -ANZECC / ARMCANZ Default trigger level. Site specific trigger level to be developed using baseline data

Revision 0 — 15-Sep-2016

Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM

Table 19 Laboratory analytical results for sample sites along the Pipeline, Reference Sites and QA/QC samples
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Crux Field Baseline Water Quality Assessment
Commercial-in-Confidence

C-3

Site PL_1 PL_2 PL_3 [REF_NW|REF NW2|REF SW|[REF NE|REF SE| Rin_1 | Rin_2 FB_1 [Trip Blank
Analyte Unit Trigger® PQL
Hydrocarbons
TRH C6-C40 (sum) ug/L - 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
BTEX
Benzene mg/L 0.5 0.001 <0.001 | <0.001 | <0.001 [ <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Toluene mg/L 0.18° 0.001 <0.001 | <0.001 | <0.001 | <0.001 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Ethylbenzene mg/L 0.005" 0.001 <0.001 | <0.001 | <0.001 [ <0.001 [ <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Xylenes (Total) mg/L 0.625" 0.003 <0.003 | <0.003 | <0.003 [ <0.003 [ <0.003 | <0.003 [ <0.003 | <0.003 | <0.003 | <0.003 | <0.003 [ <0.003
Metals (Total)
Arsenic - Total mg/L - 0.001 0.002 [ 0.002 | 0.002 0.002 0.002 0.003 [ 0.002 | 0.002 | <0.001 | <0.001 | <0.001 [ <0.001
Aluminium - Total mg/L - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01
Barium - Total mg/L - 0.01 <0.01 [ <0.01 | <0.01 <0.01 <0.01 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01 <0.01
Cadmium - Total mg/L 0.0007 0.0001 [<0.0001 [<0.0001|<0.0001| <0.0001 | <0.0001 | <0.0001 |<0.0001|<0.0001|<0.0001 [<0.0001 [<0.0001| <0.0001
Cobalt - Total mg/L 0.001° 0.001 <0.001 | <0.001 | <0.001 [ <0.001 [ <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Chromium - Total mg/L 0.0077 0.001 <0.001 [ 0.001 | <0.001 [ <0.001 [ <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Copper - Total mg/L 0.0013° 0.001 0.002 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | 0.003 [ 0.003 [ 0.002 0.003
Iron - Total mg/L - 0.01 <0.01 [ <0.01 | <0.01 <0.01 <0.01 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01 <0.01
Mercury - Total mg/L 0.0001 0.0001 ]<0.0001<0.0001[<0.0001| <0.0001| <0.0001 | <0.0001 |<0.0001|<0.0001]<0.0001]|<0.0001[<0.0001| <0.0001
Nickel - Total mg/L 0.007 0.001 <0.001 | <0.001 | <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Lead - Total mg/L 0.0022 0.001 <0.001 | <0.001 | <0.001 [ <0.001 [ <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001
Zinc - Total mg/L 0.007 0.005 <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005
Nutrients
Total Nitrogen mg/L 0.1¢ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - - - -
TKN mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - - - -
NOx-N mg/L 0.004° 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - -
Total Phosphorus mg/L 0.01° 0.01 <0.01 [ <0.01 | <0.01 <0.01 <0.01 <0.01 | <0.01 | <0.01 - - - -
Photosynthetic pigments
CHLORO 'a’' 3020 pg/L 0.9° 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.2
CHLORO 'b' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORO 'c' 3020 ug/L - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLOROPHYLL'a' 3000 ug/L 0.9° 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1
PHAEOPHYTIN'a’' 3000 pg/L - 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Concentrations above PQL in bold
a- ANZECC / ARMCANZ 99% species protection level
b - ANZECC/ARMCANZZ low reliability trigger values

c - ANZECC / ARMCANZ 95% species protection level

d -ANZECC / ARMCANZ Default trigger level. Site specific trigger level to be developed using baseline data
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ADDRESS: AECOM Services Pty Ltd Date: 12 May 2016
GPO Box B59
Perth WA 6849
ATTENTION: Peter Young
DATE RECEIVED: 4/05/2016
YOUR REFERENCE: 60478944

PURCHASE ORDER:

APPROVALS: o

DouglasTodd Paul Nottle Sam Becker
Laboratory Manager Organics Manager Inorganics Manager

REPORT COMMENTS:

Samples are analysed on an as received basis unless otherwise noted.

METHOD REFERENCES:

ARL No. 009 Total Petroleum Hydrocarbons (TPH) in Water

ARL No. 007 Benzene, Toluene, Ethylbenzene and Xylenes in Water

ARL No. 29/402/403 Metals in Water by AAS/ICPOES/ICPMS

ARL No. 406 Mercury by Cold Vapour Atomic Absorption Spectrophotometry
ARL No. 330 Persulphate Method for Simultaneous Determination of TN & TP
ARL No. 308 Total Phosphorus in Water by Discrete Analyser

ARL No. 313/319 NOx in Water by Discrete Analyser

\

NATA

\Vd

'WORLD RECOGNISED
ACCREDITATION

Accredited for compliance with
ISO/IEC 17025
NATA Accreditation No. 2377
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ARL Job No: 16-03180 Revision: 00 Date: 12 May 2016
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
TPH Low Level 1* 10 pg/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NW1000 DC1_NM2000 DC2_NE1000 DC2_NE2000
TPH Low Level 1* 10 pg/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_SW10001 | DCO_SW2000 FPSO_0 FPSO_00
TPH Low Level 1* 10 pg/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000 | FPSO_SE1000
TPH Low Level 1* 10 pg/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL 1 PL 2 PL_3 REF_NW
TPH Low Level 1* 10 pa/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29 16-03180-30
Sample Description: REF_NWwW2 REF_SW REF_NE REF_SE Rin_1
TPH Low Level 1* 10 pg/L <10 <10 <10 <10 <10
TPH Low Level 1in
Water
Sample No: LOR UNITS 16-03180-31 16-03180-32 16-03180-33
Sample Description: Rin_2 FB_1 Trip Blank
TPH Low Level 1* 10 pog/L <10 <10 <10
BTEX in Water
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
Page 2 of 8
Analytical Reference Laboratory (WA) Pty. Ltd
Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsimile: 08 6253 4440




LABORATORY REPORT
AECOM Services Pty Ltd

a ARL

Analytical Reference Laboratory
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BTEX in Water
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NW1000 | DC1_NM2000 DC2_NE1000 DC2_NE2000
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
BTEX in Water
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_Sw10001 | DCO_SW2000 FPSO 0 FPSO_00
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
BTEX in Water
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000 | FPSO_SE1000
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
BTEX in Water
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL_1 PL_2 PL_3 REF_NW
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
BTEX in Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29 16-03180-30
Sample Description: REF_NWwW2 REF_SW REF_NE REF_SE Rin_1
Benzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003 <0.003 <0.003
BTEX in Water
Sample No: LOR UNITS 16-03180-31 16-03180-32 16-03180-33
Sample Description: Rin_2 FB_1 Trip Blank
Benzene 0.001 mg/L <0.001 <0.001 <0.001
Toluene 0.001 mg/L <0.001 <0.001 <0.001
Ethylbenzene 0.001 mg/L <0.001 <0.001 <0.001
Xylenes (Total) 0.003 mg/L <0.003 <0.003 <0.003
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Metals in Water
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
Arsenic - Total 0.001 mg/L 0.002 0.002 0.002 0.001 0.002
Aluminium- Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt-Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 0.001
Copper - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Iron - Total 0.01 mg/L 0.06 0.01 0.04 <0.01 0.03
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Metals in Water
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NWwW1000 DC1_NM2000 DC2_NE1000 DC2_NE2000
Arsenic - Total 0.001 mg/L 0.002 0.002 0.002 0.002 0.002
Aluminium- Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt-Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Iron - Total 0.01 mg/L 0.02 <0.01 0.02 <0.01 0.02
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Metals in Water
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_SW10001 | DCO_SW2000 FPSO_0 FPSO_00
Arsenic - Total 0.001 mg/L 0.002 0.002 0.002 0.002 0.002
Aluminium-Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt- Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L 0.002 <0.001 <0.001 <0.001 <0.001
Copper - Total 0.001 mg/L 0.001 <0.001 <0.001 <0.001 <0.001
Iron - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 0.02
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Metals in Water
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 [ FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000| FPSO_SE1000
Arsenic - Total 0.001 mg/L 0.002 0.004 0.002 0.002 0.003
Aluminium- Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt-Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Iron - Total 0.01 mg/L <0.01 0.02 0.03 0.03 <0.01
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 0.021 <0.005 <0.005 <0.005
Metals in Water
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL_1 PL_2 PL_3 REF_NW
Arsenic - Total 0.001 mg/L 0.002 0.002 0.002 0.002 0.002
Aluminium-Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt-Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L <0.001 <0.001 0.001 <0.001 <0.001
Copper - Total 0.001 mg/L <0.001 0.002 <0.001 <0.001 <0.001
Iron - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Metals in Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29 16-03180-30
Sample Description: REF_NwW2 REF_SW REF_NE REF_SE Rin_1
Arsenic - Total 0.001 mg/L 0.002 0.003 0.002 0.002 <0.001
Aluminium-Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Barium - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt- Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Chromium - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 0.003
Iron - Total 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Metals in Water
Sample No: LOR UNITS 16-03180-31 16-03180-32 16-03180-33
Sample Description: Rin_2 FB_1 Trip Blank
Arsenic - Total 0.001 mg/L <0.001 <0.001 <0.001
Aluminium- Total 0.01 mg/L 0.03 <0.01 <0.01
Barium- Total 0.01 mg/L <0.01 <0.01 <0.01
Cadmium-Total 0.0001 mg/L <0.0001 <0.0001 <0.0001
Cobalt-Total 0.001 mg/L <0.001 <0.001 <0.001
Chromium-Total 0.001 mg/L <0.001 <0.001 <0.001
Copper - Total 0.001 mg/L 0.003 0.002 0.003
Iron - Total 0.01 mg/L <0.01 <0.01 <0.01
Mercury - Total 0.0001 mg/L <0.0001 <0.0001 <0.0001
Nickel - Total 0.001 mg/L <0.001 <0.001 <0.001
Lead - Total 0.001 mg/L <0.001 <0.001 <0.001
Zinc - Total 0.005 mg/L <0.005 <0.005 <0.005
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NW1000 DC1_NM2000 DC2_NE1000 DC2_NE2000
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_SwW10001 | DCO_SW2000 FPSO_0 FPSO_00
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000 | FPSO_SE1000
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL_1 PL_2 PL_3 REF_NW
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29
Sample Description: REF_NwW2 REF_SW REF_NE REF_SE
Total Nitrogen 0.2 mg/L <0.2 <0.2 <0.2 <0.2
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Total Nitrogen in Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29
Sample Description: REF_NWwW?2 REF_SW REF_NE REF_SE
TKN 0.2 mg/L <0.2 <0.2 <0.2 <0.2
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
Total Phosphorus 0.01 mg/L <0.01 <0.01 <0.01 0.05 <0.01
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NWwW1000 DC1_NM2000 DC2_NE1000 DC2_NE2000
Total Phosphorus 0.01 mg/L <0.01 0.03 <0.01 <0.01 <0.01
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_Sw10001 | DCO_SW2000 FPSO 0 FPSO_00
Total Phosphorus 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000 | FPSO_SE1000
Total Phosphorus 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL_1 PL_2 PL_3 REF_NW
Total Phosphorus 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Total Phosphorus in
Water
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29
Sample Description: REF_NWwW2 REF_SW REF_NE REF_SE
Total Phosphorus 0.01 mg/L <0.01 <0.01 <0.01 <0.01
lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-1 16-03180-2 16-03180-3 16-03180-4 16-03180-5
Sample Description: DCO DCO00 DC1 DC2 DC22
NOx-N 0.01 mg/L <0.01 0.01 <0.01 <0.01 <0.01
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lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-6 16-03180-7 16-03180-8 16-03180-9 16-03180-10
Sample Description: DC3 DC1_NW1000 | DC1_NM2000 DC2_NE1000 DC2_NE2000
NOx-N 0.01 mg/L 0.04 <0.01 <0.01 <0.01 <0.01
lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-11 16-03180-12 16-03180-13 16-03180-14 16-03180-15
Sample Description: DCO_SW1000 | DCO_SW10001 | DCO_SW2000 FPSO_0 FPSO_00
NOx-N 0.01 mg/L <0.01 <0.01 <0.01 <0.01 <0.01
lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-16 16-03180-17 16-03180-18 16-03180-19 16-03180-20
Sample Description: FPSO_NE1000 | FPSO_NE2000 | FPSO_SW1000 | FPSO_SW2000 | FPSO_SE1000
NOx-N 0.01 mg/L 0.05 <0.01 <0.01 <0.01 <0.01
lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-21 16-03180-22 16-03180-23 16-03180-24 16-03180-25
Sample Description: FPSO_SE2000 PL_1 PL_2 PL_3 REF_NW
NOx-N 0.01 mg/L 0.02 <0.01 <0.01 <0.01 <0.01
lons by Discrete
Analyser
Sample No: LOR UNITS 16-03180-26 16-03180-27 16-03180-28 16-03180-29
Sample Description: REF_NW?2 REF_SW REF_NE REF_SE
NOx-N 0.01 mg/L <0.01 <0.01 <0.01 <0.01

Result Definitions

LOR Limit of Reporting

[NT] Not Tested

[ND] Not Detected at indicated Limit of Reporting

[NR] Analysis Not Requested
(SS) Surrogate Standard Compound - Used for QC purposes. Acceptance Criteria is 60-120%.
* Denotes test not covered by NATA Accreditation
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CERTIFICATE OF ANALYSIS

Work Order :EP1603971 Page :10of5
Client : AECOM Australia Pty Ltd Laboratory : Environmental Division Perth
Contact : PETER YOUNG Contact . Loren Schiavon
Address : LEVEL 6, 3 FORREST PLACE Address : 10 Hod Way Malaga WA Australia 6090
PERTH WA 6849
Telephone : 6432 2000 Telephone . +61 2 8784 8503
Project : 60478944 Shell Crux Date Samples Received : 04-May-2016 15:50
Order number D - Date Analysis Commenced : 06-May-2016 A
C-O-C number P Issue Date . 13-May-2016 13:41
Sampler : PETER YOUNG NATA
Site -

Quote number [— NATA Accredited Laboratory 825 v
No. of samples received -3

Accredited for compliance with WORLD REGOGNISED
No. of samples analysed -3 ISOIEC 17025. ACCREDITATION

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results
® Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

Thg document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Supervisor Perth Inorganics, Malaga, WA

Rassem Ayoubi Senior Organic Chemist Perth Organics, Malaga, WA

Sanjeshni Jyoti Senior Chemist Volatiles Sydney Organics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EP1603971
Client : AECOM Australia Pty Ltd
Project - 60478944 Shell Crux ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.

® UT BTEXN/Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.
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Work Order - EP1603971

Client : AECOM Australia Pty Ltd
Project - 60478944 Shell Crux
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

REF_NW3

DC23

Trip Blank

Client sampling date / time 01-May-2016 13:28 01-May-2016 10:30 [01-May-2016] — —
Compound CAS Number | LOR Unit EP1603971-001 EP1603971-002 EP1603971-003 | = e
Result Result Result - —
EGO093T: Total Metals in Saline Water by ORC-ICPMS
Aluminium 7429-90-5 5 ug/L <5 <5 J— — —
Arsenic 7440-38-2 0.5 ug/L 1.6 1.4
Barium 7440-39-3 1 pg/L 6 15
Cadmium 7440-43-9 0.2 ug/L <0.2 <0.2 — J— J—
Chromium 7440-47-3 0.5 pg/L <0.5 <0.5 — — —
Cobalt 7440-48-4 0.2 pg/L <0.2 <0.2 — j— —
Copper 7440-50-8 1 pg/L 2 <1
Iron 7439-89-6 5 pg/L <5 <5
Lead 7439-92-1 0.2 pg/L <0.2 <0.2 - J— J—
Nickel 7440-02-0 0.5 pg/L 11 <0.5
Zinc 7440-66-6 5 pg/L <5 <5 ——— —— J—
EP080/071: Total Petroleum Hydrocarbons
C6 - C9 Fraction — 20 pg/L <20 <20 <20 - -
C10 - C14 Fraction — 50 pg/L <50 <50 — - —
C15 - C28 Fraction — 100 pg/L <100 <100 - - -
C29 - C36 Fraction — 50 pg/L <50 <50 - - -
~ C10 - C36 Fraction (sum) — — ——
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
C6 - C10 Fraction C6_C10 20 ug/L <20 <20 <20 - ——
* C6 - C10 Fraction minus BTEX C6_C10-BTEX 20 ug/L <20 <20 <20
(F1)
>C10 - C16 Fraction — 100 ug/L <100 <100 - — j—
>C16 - C34 Fraction — 100 ug/L <100 <100 - — J—
>C34 - C40 Fraction J— 100 ug/L <100 <100 — - j—
A >C10 - C40 Fraction (sum) — 100 pg/L <100 <100 ——— a— J—
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Work Order - EP1603971

Client : AECOM Australia Pty Ltd
Project - 60478944 Shell Crux
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

REF_NW3

DC23

Trip Blank

Client sampling date / time

01-May-2016 13:28

01-May-2016 10:30

[01-May-2016]

Compound CAS Number ~ LOR Unit EP1603971-001 EP1603971-002 EP1603971-003 | = -
Result Result Result - -

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

A >C10 - C16 Fraction minus Naphthalene — 100 pg/L <100 <100 — - ——
(F2)

EP125A: Monocyclic Aromatic Hydrocarbons
Benzene 71-43-2 0.05 pg/L <0.05 <0.05 <0.05 —— ——
Toluene 108-88-3 0.5 pg/L <0.5 <0.5 <0.5 - -
Ethylbenzene 100-41-4| 0.05 pg/L <0.05 <0.05 <0.05 . -
meta- & para-Xylene 108-38-3 106-42-3 0.05 pg/L <0.05 <0.05 <0.05 ———— [—
Styrene 100-42-5 0.05 pg/L <0.05 <0.05 <0.05 - J—
ortho-Xylene 95-47-6, 0.05 ug/L <0.05 <0.05 <0.05 - -
1.3.5-Trimethylbenzene 108-67-8 0.05 ug/L <0.05 <0.05 <0.05 - ———
1.2.4-Trimethylbenzene 95-63-6 0.05 ug/L <0.05 <0.05 <0.05 - ——
Sum of Xylenes 1330-20-7 0.05 ug/L <0.05 <0.05 <0.05 - -

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 2 % 124 109 110
Toluene-D8 2037-26-5 2 % 120 101 100 — —
4-Bromofluorobenzene 460-00-4 2 % 100 88.1 94.4 - —

EP125S: VOC Surrogates
1.2-Dichloroethane-D4 17060-07-0 0.1 % 101 115 112 - -
Toluene-D8 2037-26-5 0.1 % 106 109 112 - J—
4-Bromofluorobenzene 460-00-4 0.1 % 104 110 109 - f—
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Work Order - EP1603971

Client : AECOM Australia Pty Ltd
Project - 60478944 Shell Crux

Surrogate Control Limits

Sub-Matrix: WATER

Recovery Limits (%)

Compound CAS Number Low { High
EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 71 137
Toluene-D8 2037-26-5 79 131
4-Bromofluorobenzene 460-00-4 70 128
EP125S: VOC Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129
Toluene-D8 2037-26-5 65 127
4-Bromofluorobenzene 460-00-4 68 124




Marine and Freshwater A Accreditation Number: 10603
NATA Accredited for compliance with ISO/IEC 17025. n M u rd oc h
Research La boratory The results of the tests, calibrations and/or —

. . included is this d
Environmental Science v meassTemen’s Incluced s this document are W UNIVERSITY

traceable to Australian/national standards.
‘WORLD RECOGNISED

Tel: +61 8 93602907 Address: 90 South St, Murdoch, WA, 6150 ACCREDITATION

WATER QUALITY DATA

Contact: Peter Young Date of Issue: 13/05/2016
Customer: AECOM Australia Pty Ltd Date Received: 04/05/2016
Address: Level 6, 3 Forrest Place, Perth, WA, 6000 Our Reference: AEC16-1

Your Reference: 429060478944

METHOD Sampling 3020 3020 3020 3000 3000
SAMPLE CODE Date CHLORO 'a' CHLORO 'b’ CHLORO ‘¢’ CHLOROPHYLL'a" PHAEOPHYTIN'a'
Hg/L Hg/L pg/L pg/L pg/L
Reporting Limit <0.1 <0.1 <0.1 <0.1 <0.2
File 16051001 16051001
DC1 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC3 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC2 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC22 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC23 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DCO 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DCO00 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC1_Nw1000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC1_Nw2000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC2_NE1000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DC2_NE2000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DCO_SW1000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DCO0_SWwW1001 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
DCO0_SW2000 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
FPSO_0 02/05/2016 0.1 <0.1 <0.1 <0.1 <0.2
FPSO_00 02/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
FPSO_NE1000 02/05/2016 0.1 <0.1 <0.1 <0.1 <0.2
FPSO_NE2000 02/05/2016 0.1 <0.1 <0.1 <0.1 <0.2
FPSO_SW1000 02/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
FPSO_SW2000 02/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2

e o { /
/

/ ] A i f 4 . . . . -
/,‘“f LU f All test items tested as received. Spare test items will be held for two months unless otherwise requested.
Signatory:/Jamie Woodward
Date: 13/05/2016 This document may not be reproduced except in full. Page 1 of 2



Marine and Freshwater
Research Laboratory
Environmental Science

Tel: +61 8 93602907 Address: 90 South St, Murdoch, WA, 6150

Contact: Peter Young
Customer: AECOM Australia Pty Ltd

NATA

A\

WORLD RECOGNISED
ACCREDITATION

Address: Level 6, 3 Forrest Place, Perth, WA, 6000

Accreditation Number: 10603

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included is this document are
traceable to Australian/national standards.

WATER QUALITY DATA

1 Murdoch

W UNIVERSITY

Date of Issue: 13/05/2016

Date Received: 04/05/2016

Our Reference: AEC16-1

Your Reference: 429060478944

METHOD Sampling 3020 3020 3020 3000 3000
SAMPLE CODE Date CHLORO 'a’' CHLORO 'b' CHLORO 'c' CHLOROPHYLL'a® PHAEOPHYTIN'a'
Hg/L Hg/L pg/L pg/L pg/L
Reporting Limit <0.1 <0.1 <0.1 <0.1 <0.2
File 16051001 16051001
FPSO_SE1000 02/05/2016 0.1 <0.1 <0.1 <0.1 <0.2
FPSO_SE2000 02/05/2016 0.1 <0.1 <0.1 0.1 <0.2
PL_1 30/04/2016 <0.1 <0.1 <0.1 <0.1 <0.2
PL_2 30/04/2016 <0.1 <0.1 <0.1 <0.1 <0.2
PL_3 30/04/2016 <0.1 <0.1 <0.1 <0.1 <0.2
REF_NW 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
REF_NW?2 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
REF_NW3 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
REF_SW 01/05/2016 <0.1 <0.1 <0.1 <0.1 <0.2
REF_NE 01/05/2016 0.1 <0.1 <0.1 0.1 <0.2
REF_SE 01/05/2016 0.2 <0.1 <0.1 0.1 <0.2
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Signatory:f\/]amie Woodward
Date: 13/05/2016

All test items tested as received. Spare test items will be held for two months unless otherwise requested.

This document may not be reproduced except in full. Page 2 of 2
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Executive Summary

The Crux Field is located in Commonwealth waters in the Browse Basin (Timor Sea) approximately
110 km south-east of Cartier Island, 200 km off the Kimberley coast, 260 km from the Indonesian
archipelago and East Timor and 600 km north-north-east of Broome, Western Australia. The field is on
the Sahul Shelf in the waters of the Territory of Ashmore and Cartier Islands Adjacent Area in permit
AC/RL9. Water depths in the field range from 95 m to 175 m. The approximate field dimensions are 8
km long by 5 km wide (Shell 2014).

Shell Australia Proprietary Limited plans to pipe gas from the Crux Field to the Prelude Floating
Liquefied Natural Gas Development, approximately 160 km south-west of the Crux Field.

The project is in the early Select Phase and as such a number of concepts are under consideration
including:

e aFloating Production Storage and Offloading (FPSO) facility or a fixed platform in the Crux Field
e apipeline from the Crux Field to the Prelude Field.

These proposed concepts, along with drilling, subsea and pipeline infrastructure will impact on the
seabed environment throughout the project area during construction and, to a lesser extent and more
locally in the vicinity of infrastructure, during ongoing operations.

This report outlines the outcomes from the sediment and water quality baseline survey undertaken in
the Crux Field in October/November 2016. The water quality component of the survey was a seasonal
adjunct to a baseline survey conducted in April/May 2016. The survey comprised sediment sampling
at 31 sites and water sampling at 10 sites around the proposed drill centres and FPSO locations,
along the proposed pipeline route and at reference locations.

The survey found sediment and water quality in the AC/RL9 area to be generally very high, as
indicated by the survey results which show that all but a very small number of toxicant concentrations
were below ANZECC/ARMCANZ (2000) guidelines criteria.

Findings of this study included the following in relation to sediment quality:

e Metals concentrations across the AC/RL 9 area were all well below ANZECC/ARMCANZZ (2000)
ISQG Low (guideline) criteria.

e Barium concentrations in some of the sediment samples in the vicinity of existing well sites in the
AC/RL9 area were slightly elevated relative to samples collected at greater distances from the
wells. This suggests some localised impacts from past exploration drilling activities (see
Section 4.1.1.1.3).

e Elevated nickel concentrations at the Prelude end of the pipe, including one site which exceeded
the guideline level. Nickel concentrations across the AC/RL9 lease area were typically within
range of concentrations observed at the reference sites (see Section 4.1.1.1.11).

e  Petroleum hydrocarbons were detected at very low concentrations (slightly above the laboratory
practical quantitation limit [PQL]) at three sites, predominantly in the C16-C34 fraction. BTEX was
not detected above the laboratory PQL in any of the samples, while naphthalene (at one site) was
the only PAH detected above the PQL.

e Nitrogen was predominantly present as total kjeldahl nitrogen (TKN) with a small nitrate plus
nitrite component at some sites, while phosphorus was present in higher concentrations.

e  Particle size distribution composition varied, with sites across the Crux Field typically
characterised by medium to fine sands with variable amounts of silt and clay between 5% and
42%, with the percentage of fines (particle size <4 — 62 um) reducing with depth in a north
easterly direction towards the shallowest part of the field. A higher percentage of fines was typical
of the sites in deeper waters at the Prelude end of the proposed pipeline route.

e Benthic fauna communities were typically similar across the AC/RL9 block; however, there was
some difference in community structure between this area and sites located along the proposed
pipeline route.
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The key findings of the water sampling component of the survey include:

Water quality can be considered unmaodified from its natural condition, which would be expected
given its remote location

A number of subtle changes in the physicochemical attributes were observed since the May
survey that may be suggestive of seasonal variation.

Water column profiles were typically similar to those observed in the May survey with a number of
subtle differences reflecting temporal variation; these included marginally higher DO through the
water column, marginally lower pH through the water column, and slightly lower salinity in the
upper water column.

All but a very small number of toxicant concentrations were observed to be below the ANZECC &
ARMCANZ (2000) 99% species protection levels.

Petroleum hydrocarbons were all below the quantifiable limit indicating no evidence of impact
from petroleum development sites or natural seeps in the region.

Metals concentrations were generally comparable to those reported for the May survey and, with
the exception of zinc in all samples, and cobalt at one site, were within expected ranges, below
the applicable ANZECC & ARMCANZ (2000) 99% or 95% species protection levels, and within
levels expected for open ocean environments.

Zinc concentrations were all above the ANZECC & ARMCANZ (2000) 99% species protection
level. A wide-spread increase in a single metal concentration across a wide geographic area
would not be expected to be a result of seasonal variation and, without an obvious source, the
cause of these results is not immediately apparent.

A very small increase in TP concentrations was observed; however combined with the analytical
results for chlorophyll and phaeophytin, there is no evidence of any increase in nutrient loads.

Photosynthetic pigments in surface waters were very low and showed very little seasonal
variation between the two surveys.

Physical characteristics were within the expected ranges for this time of year when compared to
the background data presented in previous desk top studies (Shell 2014, 2015a).

The baseline data presented in this report may be used for future comparison to monitor
environmental impact due to construction or routine operations and provide the initial data from which
a set of site specific-trigger levels may be developed as suggested by ANZECC & ARMCANZ (2000)
guidelines.
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1.0 Introduction

The Crux Field is located in Commonwealth waters in the Browse Basin (Timor Sea) approximately
110 km south-east of Cartier Island, 200 km off the Kimberley coast, 260 km from the Indonesian
archipelago and East Timor and 600 km north-north-east of Broome, Western Australia (WA). The
field is on the Sahul Shelf in the waters of the Territory of Ashmore and Cartier Islands Adjacent Area
in permit area AC/RL9 (Figure 1). Water depths in the permit area range from 90 m to 180 m. The
approximate dimensions of the Crux Field within AC/RL9 are 8 km by 5 km (Shell 2014).

Figure 1  Shell Crux Field retention lease AC/RL9 location
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1.1 Objective

This report presents the results of the baseline sediment and water quality survey completed between
31 October and 3 November 2016 within the AC/RL9 permit area and along the proposed pipeline
route to the Prelude Field (hereafter referred to as ‘this survey’).

The objective of this survey was to collect data to describe the existing physical and chemical
sediment and water quality characteristics at locations that may potentially be impacted by
development of the field with a view to:

e characterise the pre-development sediment and water quality of the AC/RL9 permit area to inform
the environmental permitting process

e provide a baseline dataset against which post-impact (construction and operations) sediment and
water quality measurements can be compared.

The water quality component of the survey was a seasonal adjunct to a baseline survey conducted in
April/May 2016 within AC/RL9 and along the proposed pipeline route. A subset of the April/May sites
was sampled on this survey to ascertain the extent of seasonal influences on water quality.

Revision 0 — 19-May-2017
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM Shell Crux Baseline Surveys 2
Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

1.2 Survey overview

The survey was completed over three days in October/November 2016 on board the MV Warrego on
completion of a metocean instrumentation servicing campaign (by RPS MetOcean) within AC/RL9 and
along the proposed pipeline route.

The survey comprised:

e collection of sediment samples at 16 sites surrounding the proposed drill centres and Floating
Production Storage and Offloading (FPSO) locations, nine sites along the potential pipeline route
between AC/RL9 and the Prelude Field and four reference sites (one at each corner of the
AC/RL9 lease)

e collection of water samples at six sites surrounding the proposed drill centres and FPSO
locations, three sites along the potential pipeline route and one reference site

e measurement of physicochemical parameters through the water column, from seafloor to sea
surface, at each of the water sampling sites.

A detailed description of the survey, including sample site locations, is provided in Section 3.0.

1.3 Survey HSSE

The survey was conducted in line with the HSSE standards and expectations of the three key
stakeholders; Shell, AECOM and the lead contractor RPS MetOcean (RPS).

Survey planning and implementation was led by RPS MetOcean as the lead contractor to Shell with
assistance from AECOM to incorporate the sediment and water quality sampling scopes of work into
the survey. AECOM worked with RPS in the lead up to the survey to manage HSSE risks and
implement appropriate management measures to eliminate or reduce risks to as low as possible. This
included:

e Attendance at pre-survey hazard identification (HAZID) workshops
e  Development of Safe Work Method Statements (SWMS)
e Attendance of pre-mobilisation meetings

AECOM'’s contribution to this process was underpinned by our own SH&E management systems
which were incorporated into the field trip documentation and planning process.

SWMS were developed by RPS and AECOM for all survey activities undertaken in the field including:
e  Sediment sampling

e  Water sampling

e  General survey activities

SWMS were reviewed and updated as required and signed by all survey personnel at the daily pre-
start meeting. All survey activities were completed without incident.
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2.0 Background

2.1 Crux Field development

Shell Australia Proprietary Limited (Shell) proposes to pipe gas from the Crux Field, within the Browse
Basin, to the Prelude Floating Liquefied Natural Gas (FLNG) Development, approximately 160 km
south-west of the Crux Field.

The project is in the early Select Phase and as such a number of concepts are under consideration
including:

e an FPSO facility or a fixed platform in the Crux Field
e apipeline from the Crux Field to the Prelude Field.

These proposed concepts, along with drilling, subsea and pipeline infrastructure will impact on the
seabed environment throughout the project area during construction and ongoing operations.

2.2 Local environment

This study covers the Crux Field which is located on the North West Shelf, some 200 km off the
Kimberley coast, and the proposed pipeline route between the Crux and Prelude Fields. A description
of the environment of the field is provided below.

221 Bathymetry, seabed features and associated habitats

The seabed of the Crux Field is relatively uniform with depths varying from approximately 95 to 175 m
observed during the survey. The shallower depths are found in the north-east section of the AC/RL9
lease. The seabed is typically composed of soft sediment.

The AC/RL9 permit area bathymetry and seabed features have been described in Shell (2014), and
are summarised below, with some additional descriptions. Further bathymetry data will be required for
the pipeline route and will be gained from hydrographic, geotechnical and habitat surveys.

e  The project area is located on the Sahul Shelf; a broad shallow platform off the north-west coast
of Australia that comprises the eastern part of the North West Shelf region (Wilson 2013).

e  The Crux Field lies within the Northwest Shelf Transition bioregion and the pipeline route extends
into the Northern Shelf Province bioregion (Baker et al 2008). From a trophic systems
perspective, the Crux Field is on the western boundary of the Western Joseph Bonaparte Gulf
sub-region and the pipeline route extends into the Kimberley Slope sub-region, both of which are
within the Indo-Pacific Throughflow Influence trophic system (Brewer et al 2007).

e Shell (2014) describes the seabed as comprising fine clays, muds and sands; this is consistent
with the sediment characteristics presented by Baker et al (2008) for the Middle Shelf
physiographic division of the Northwest Shelf Transition bioregion in which the Crux Field lies. No
reefs or areas of rocky substrate are known to occur within the nearby Prelude project area (Shell
2009). The present survey found similar broad seabed characteristics within the AC/RL9 permit
area, though the proportion of fines (clays and silts) was typically lower than in the Prelude Field.
There was also considerable variability in sediment types between different parts of the AC/RL9
permit area.

e Bathymetry of the AC/RL9 permit area is characterised by a shallow area towards the north-east
corner of the lease area where depths of 90 to 100 m are typical. The depth falls to approximately
160 m in a south-westerly direction over approximately 2.5 km. The depth continues on a slight
gradient until it reaches approximately 180 m depth in the south-west corner of the lease area
(Figure 2).

e  Single beam echo sounder bathymetry data captured during this survey reflects the above
observations of bathymetry across the AC/RL9 permit area and shows a typically constant
increase in depth along the proposed pipeline route.

e  The major bathymetric feature along the pipeline route is a trench feature where the seabed
drops from depths of approximately 210 m to a depth of approximately 270 m before returning to
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the regular depths around 250 m in the Prelude region. This feature is located closer to the
Prelude Field and is some 115 km south-west of the AC/RL9 lease.

A number of shoals in the wider region present the most sensitive seabed habitats in the greater
Browse Basin (Shell 2014). The closest of these to the AC/RL9 lease area include:

Goeree Shoal (approximately 9 km north-west of AC/RL/9)

Eugene McDermott Shoal (approximately 8 km south of AC/RL9)

Vulcan Shoals (approximately 18 km to the north-west of AC/RL9)

Heywood Shoal (approximately 13 km east of the pipeline and 65 km south-west of AC/RL9)

Barracouta Shoals (approximately 58 km to the north-west)

The seabed of the Crux Field and proposed pipeline route will be described in more detail by a
geophysical survey to be completed at a later date.

Figure 2 Bathymetry of the AC/RL9 lease area
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2.2.2 Climate

The climate of the Browse Basin/Timor Sea region is monsoonal, and comprises two distinct seasons,
winter (dry) from April to September and summer (wet) from October to March, with very rapid
transition seasons, generally in April and September/October between the two main seasons (Shell
2015a).

The location of the Crux Field means that it is subjected to tropical cyclone activity, with the highest
chance of such storms occurring between November and April. Data suggest the peak cyclone
frequency falls in January and March, with the most intense cyclone activities observed in December
and March/April (Shell 2015a).
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2.2.3 Tides and currents

Local tides and currents will impact the dispersion of any discharges to the marine environment and
therefore the impact that these discharges may have. The Crux Field Development Metocean
Reference Document (Shell 2015a) details the key oceanographic systems at play in the region and
suggests that currents at the Crux location are expected to be largely characterised by the tides.

Tides at the Crux site are predominantly semi-diurnal with successive tides generally being unequal
and flowing along an approximate north-west — south-east axis (Shell 2015a).

224 Physical water parameters

Existing data describing the physical water characteristics in the region have been summarised in
various desktop study reports by Shell (2014, 2015a) with additional data collected in metocean
surveys currently in progress. Existing information suggests:

e  Sea surface temperatures generally range between 27 °C and 30 °C annually, in waters deeper
than ~150 m the temperature is approximately 19 °C (Shell 2014). Short term and long term
variability is expected at the Crux site (Shell 2015a).

e  Average monthly salinity profile data from the World Ocean Atlas for the Crux Filed location was
presented in Shell (2015a). Salinity ranged from 34.5 — 35.1 PSU. Salinity profiles from CSIRO
Marine and Atmospheric Research in the region were also referenced; these showed salinity
ranging from 33.3 — 34.8 PSU. It was also noted that short and long term variability would be
expected to be observed.

2.3 Marine environmental effects

The Crux Field development will potentially comprise a number of installations and vessel operations
that has the potential to impact marine sediment and water quality during field development (including
pipeline construction) and operations. Primarily, these potential impacts may result from routine
discharges (made under the relevant regulations and licenses and covered in eventual operational
environmental management plans to be developed) which could include:

e in situ overboard disposal of expended drilling mud and associated drill cuttings from drilling units
e macerated sewage and putrescible food scraps

e treated grey water from accommodation facilities and support vessels

e untreated deck drainage (deck wash and stormwater).

e treated oily water from the FPSO and marine vessels

e treated drainage water discharges

e ballast water

e treated produced formation water discharges

e cooling water containing biofouling and corrosion control chemicals

o firewater and firefighting foam discharges (during system testing).

Localised seabed disturbance during drilling, infrastructure placement and pipeline construction may
also impact water quality for short periods of time due to sediment suspension.
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3.0 Sediment and Water Quality Survey Methodology

3.1 Objectives
The objectives of the sediment and water quality baseline survey were to gather data to:
e inform the environmental planning and approvals process for the development of the Crux Field

e use for comparison against data from future surveys, to measure potential impacts of field
development and operations.

3.2 Sediment quality assessment
3.21 Sampling design and site locations

Figure 3 shows the sediment sample locations within the Crux Field and along the pipeline route. Site
coordinates and water depths are provided in Appendix A.

Sample locations were fundamentally aligned along four transects radiating outward from the three
potential drill centres; at distances of 500, 1000 and 2000 m along north-west — south-east and north-
east — south-west axes. Where sites were located in close proximity, they were merged to avoid
unnecessary duplication, resulting in a small variation to these distances. Transects of sample sites
from two of the drill centres (DC1 and DC3 in Figure 3) were aligned along the prevailing tidal current
axis (north-west — south-east) to provide a baseline sediment quality description where impacts from
drill cuttings are most likely to be observed. The two transects from the remaining drill centre (DC2 in
Figure 3) are aligned along a north-east — south-west axis; sampling at these sites allows
characterisation of sediments that are perpendicular to the predominant tidal current direction.

Four reference sites to monitor the prevailing background conditions during future monitoring surveys
were also sampled; one in each corner of the AC/RL9 lease area. These sites are considered
sufficiently distant from future field development activities that any differences in sediment analytical
results between surveys are likely indicate inter-annual variability in laboratory performance.

Along the proposed pipeline route between the Crux and Prelude fields, sediment samples were
collected at 10-15 km intervals to provide an indication of the variability in sediment type that occurs
along the route. The data also provide a baseline against which, if necessary, an assessment can be
made of sediment contamination arising from pipeline construction activities.

3.2.2 Sample numbers

3.2.21 Samples for physicochemical analysis

Samples of seafloor sediments were collected for physicochemical analysis at 31 sites (Figure 3):
e 16 around potential future Crux Field drill centres and infrastructure

o four reference sites; one at each corner of the AC/RL9 lease area

e 11 sites along the proposed pipeline route.

Additional samples were required for QA/QC purposes in accordance with AS/NZS 4482.1 2005:

e atleast 5% field replication through collection of triplicate sediment samples (i.e. three separate
grab deployments) at three sites (REF_NW, REF_NE and REF_SE )

e atleast 10% field duplication by extracting two subsamples from the (homogenised) sediment
collected at each of four sites (DC2_0, DC3_0, DC3_1000SE and DC3_2000SE).

The QA/QC samples were labelled so as to be identifiable to AECOM as replicates, but so that they
would be unrecognisable to the analysing laboratory as replicates.
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Figure 3  Sediment sample sites
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Also for QA/QC purposes, the following water samples were associated with the sediment sampling
process:

e  One trip blank sample of deionised water provided by the primary analytical laboratory. This
accompanied the field sample containers throughout the survey and were analysed on arrival
back at the laboratory to assess whether contamination had occurred from the sample containers
or during sample transportation.

e One field blank sample effected by exposing laboratory-supplied deionised water to the
atmosphere during sample collection. This was used to identify and quantify any airborne
contaminants present (e.g. exhaust emissions).

e Two rinsate blanks were collected, one on each of two of the sampling days, by pouring
laboratory-supplied deionised water over the sampling equipment (polycarbonate core) after it
had been decontaminated between sample sites and catching the rinse water in a glass jar for
laboratory analysis.

Hence the total number of samples for chemical analysis was 45 (41 sediment samples and four water
samples):

* 31 primary samples

*  sixtriplicate samples (two additional samples at each of three sites)
»  four duplicate samples (one additional sample at each of four sites)
*  one trip blank (water)

+ one field blank (water)

*  two rinsate blanks (water).

3.2.2.2 Samples for benthic fauna analysis

Samples for analysis of benthic fauna were collected at all of the 31 primary sample locations.
Triplicate samples were collected from all four of the reference sites; this involved taking three
separate grab samples and sieving each individually to provide three samples for each reference site.
Hence 39 samples were collected for benthic fauna analysis.

3.23 Sample collection, processing and handling

Sediment was collected from the seabed using a Day grab supplied and operated by RPS MetOcean
and Warrego personnel. The grab weighed 230 kg (when empty) and the jaws had a gape of 64 cm x
40 cm; hence an area of seabed of 0.256 m? was sampled on each deployment.

The grab was lowered to the seabed and retrieved using the deck winch and A-frame on Warrego
(Plate 1). On reaching the surface the grab was guided to its cradle, with crew ensuring the winch
cable did not come into contact with the grab; this reduced the potential for grease from the cable to
contaminate the sediment sample within the grab.
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Plate 1 Day Grab operation (left) and sampling from the Day Grab inspection hatch (right)

Once the grab was secured in its cradle, one of the inspection hatches on the grab was opened and
the following samples were removed (Plate 1):

e Samples to be analysed for metals, nutrients and patrticle size distribution (PSD) were collected
by inserting a polycarbonate core into the sediments. Each sample was placed into a separate,
labelled sterile plastic self-seal bag, which was in turn placed within a second labelled plastic self-
seal bag for protection. Two of inter-laboratory triplicate samples were collected directly into
plastic jars, as per the sampling requirements of the secondary analytical laboratory.

e Samples to be analysed for hydrocarbons and radionuclides were then collected, also through the
inspection hatch. Each sample was collected by scraping a glass jar across the sediment surface.
Once full, excess sediment was removed from the thread at the neck of the jar, a Teflon-lined cap
was secured and the labelled jar was placed into a plastic self-seal bag.

The following precautions were implemented to reduce the potential for the introduction of
contaminants into the samples:

e Sampling was undertaken in an area set aside for sample processing that had been thoroughly
cleaned to remove potential contaminants such as hydrocarbon residues.

e  Prior to opening the inspection hatches, Warrego’s main engines were switched off to reduce the
potential for airborne contaminants (i.e. within exhaust emissions) to enter the samples.

e  Smoking was not permitted at any time in the vicinity of the sample collection and processing
areas.

e  Personnel involved in the removal of sediment samples from the grab wore nitrile gloves; new
pairs of gloves were worn at each site.

e Care was taken to only sample sediments that were not in contact with the sides of the grab,
thereby reducing the potential for the introduction of contaminants associated with the inside
surfaces of the grab.

All sediment samples were frozen at the earliest opportunity. On completion of the survey the samples
remained within the freezer aboard Warrego until demobilisation was completed in Exmouth. The
samples were packed in insulated containers with freezer bricks and transported by refrigerated road
freight to RPS MetOcean in Perth, then delivered by RPS MetOcean personnel to the analytical
laboratories on 7 November.

Once the material for physicochemical analyses had been removed from each of the grab samples,
approximately 0.0135 m?2 (e.g. 30 x 30 x 15 cm) of the remaining sediment was sieved through a 1 mm
mesh to provide a sample for benthic fauna analysis. The material retained on the mesh was
transferred to a calico bag and preserved in a 10% formalin solution. On completion of the survey the
samples remained aboard Warrego until demobilisation was completed in Exmouth, then transported
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by refrigerated road freight to RPS MetOcean in Perth. RPS MetOcean personnel delivered the
samples to The University of WA on 7 November.

3.24 Physicochemical analysis
3.24.1 Primary samples

Analysis of primary sediment samples was undertaken by ALS Environmental (ALS), a National
Association of Testing Authorities (NATA) accredited laboratory for the analyses being undertaken:

e total metals (aluminium, arsenic, barium, cadmium, chromium, copper, iron, lead, mercury, nickel
and zinc)

e total recoverable hydrocarbons (TRH)

e polycyclic aromatic hydrocarbons (PAH)

e oil and grease (O&G)

e benzene, toluene, ethylbenzene and xylene (BTEX)

e radionuclides (gross alpha and gross beta)

e nutrients (total nitrogen [TN], total Kjeldahl nitrogen [TKN] and total phosphorus [TP]).

Analyses were undertaken to Practical Quantitation Limits (PQLS) sufficiently low that assessment of
results could be made against the sediment quality guidelines contained within the Australian and New
Zealand Guidelines for Fresh and Marine Water Quality (Australian and New Zealand Environment &
Conservation Council and Agriculture & Resource Management Council of Australia and New Zealand
[ANZECC & ARMCANZ] 2000), as revised by Simpson, Batley and Chariton (2013). Hereafter in this
report, we refer to ‘Guideline trigger levels’ or ‘Interim Sediment Quality Guideline Low (ISQG-Low)
values’, which refer to concentrations below which there exists only a low risk that adverse biological
or ecological effects will occur (ANZECC & ARMCANZ 2000). Guideline trigger levels and PQLs are
included in the tables of results in Section 4.1.1.

Sediment PSD was determined by Microanalysis Australia Pty Ltd using a combination of wet sieving
and laser diffraction.

3.2.4.2 QA/QC samples

The duplicate sediment samples, and one of each of the triplicate sediment samples, were analysed
by ALS for the analytes listed in Section 3.2.4.1. The third of the triplicate sediment samples was
analysed by Analytical Reference Laboratory (ARL) for TRH, O&G and the metals and nutrients listed
in Section 3.2.4.1. Analysis of the rinsate and blank samples is described in Section 3.3.4.2.

3.25 Benthic fauna analysis

Benthic fauna analysis was undertaken by suitably qualified and experienced biologists at the
University of Western Australia. Benthic fauna were sorted and identified to the lowest possible taxa.
Where possible, biota were identified to family (crustaceans and molluscs), subclass (polychaete
worms), class (chordates and echinoderms) or phylum (sponges, cnidarians and sipunculid worms)
level, using standard reference texts.

3.3 Water quality assessment
3.3.1 Site locations

The locations for assessment of water quality are shown in Figure 4; site coordinates and water
depths are provided in Appendix F. The locations were selected to provide a spread of measurements
around the sites of proposed infrastructure which includes wells, an FPSO and the pipeline to the
Prelude development. Monitoring had been undertaken at each of the locations during the April/May
2016 survey.

Sample sites were located as follows:

e  one site approximately equidistant to (and 1 km from) the three drill centres (DCO)
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e two sites approximately 3 km from DCO, one to the north-west (DC1_2000NW) and one to the
north-east (DC2_2000NE)

e  one site approximately 2 km to the south-west of DCO (DC0_2000SW)

e  one site approximately midway between the two potential FPSO locations (FPSO_0), which was
approximately 2 km to the south-east of DCO

e  one site approximately 2 km to the north-east of FPSO_0 (FPSO_NE2000)
e areference site in the north-east corner of the AC/RL9 lease area (REF_NE)

e three sites along the proposed pipeline route between the Crux and Prelude fields (PL_1, PL_2
and PL_3).

3.3.2 Sample numbers

Samples of surface water were collected at each of the 10 sites. Additional samples were required for
QA/QC purposes in accordance with AS/NZS 4482.1 2005:

e atleast 5% field replication through collection of triplicate water samples (i.e. three separate
deployments of the sampling device) at one site (DCO)

e atleast 10% field duplication by extracting two subsamples from the water collected in a single
deployment of the sampling device (site PL_3)

e one rinsate blank, effected by pouring laboratory-supplied deionised water into the Niskin sampler
(after it had been decontaminated between sample sites) and decanting the water into
appropriate sample bottles.

The duplicate and triplicate samples were labelled so as to be identifiable AECOM as replicates, but
so that they would be unrecognisable to the analysing laboratory as replicates.

Hence the total number of samples for chemical analysis was 14:
. 10 primary samples

*  two triplicate samples (two additional samples at one site)

* one duplicate sample (one additional sample at one site)

*  one rinsate blank.

3.33 Methods

3.33.1 Sampling procedures

Warrego was positioned such that sampling occurred on the upstream side of the vessel (relative to
prevailing currents and wind direction) to reduce the risk of contamination from the vessel wash. All
vessel discharge points were closed for the duration of sampling.

Water samples were collected using a Niskin bottle deployed over the side of the vessel using the
deck crane and lowered to a depth of approximately one metre below the water surface, where it was
triggered to collect a sample. The sampler was brought back on board the vessel and samples were
decanted directly into sample containers using the pouring mechanism on the sampler.

A decontamination procedure for the water sampler was implemented after sampling each site. A
solution of Decon 90 detergent and seawater was mixed in a plastic bucket. Once a sample had been
collected, the sampling equipment was thoroughly rinsed with the Decon 90 solution, then seawater.
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Figure 4 Water quality baseline sample sites

REF_NW
@

DC1_NwW 2000

DC1_NW 1000
L ]

.- @0c2

Lo~ DC3
et L
v DCO_SW1000 @

DCO_SW2000 @

FPSO_SW1000

REF_SW
| ® FPSO_SW2000 @

REF_NE
s DC2_NE2000
®DC2_NE1000
FPSO_NE2000
]
® FPSO_NE1000
@FPSO.0
=
® FPSO_SE1000
REF_SE

@ FPSO_SE2000

Water quality sample site

k3 November Survey

° May Survey
Proposed infrastructure

A Drill centre

u Potential FPSO location
- - - - Pipeline route
Offshore Petroleum Titles

‘\ Retention Lease, Active

Q 1 2 3 4
L 1 L J
Kiomee s

(-]
Prelude R S S

Revision 0 — 19-May-2017

Prepared for — Shell Australia Pty Ltd — ABN: 14009663576




AECOM Shell Crux Baseline Surveys 13
Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

3.3.3.2 Nutrients and contaminants

Water samples for analysis by the primary laboratory were decanted from the Niskin sampler into the
following:

e 500 mL amber glass bottles for TPH analysis

e  pairs of 40 mL glass vials for BTEX analysis

e 120 mL polyethylene bottles for metals analysis
e 500 mL polyethylene bottles for nutrient analysis.

Water samples for analysis by the secondary laboratory (trip and field blanks, rinsates and one of the
triplicate samples) were decanted into the following:

e 100 mL amber glass bottles for TPH and TRH analysis
e pairs of 40 mL amber glass vials for BTEXN (BTEX plus naphthalene) analysis
e 60 mL polyethylene bottles for metals and nutrients analyses.

All water samples were refrigerated at the earliest opportunity after collection. At the completion of the
survey, the samples were packed in insulated containers with freezer bricks and taken to Perth as
accompanied baggage. On arrival in Perth (5 November) the samples were hand delivered to the
analytical laboratories; this was achieved within three days (at most) of sample collection to meet
holding time requirements (the shortest of which was seven days, for TPH).

3.3.3.3 Phytoplankton

Chlorophyll concentrations in extracts of seawater filtrate were measured as an index of phytoplankton
biomass. At each site, five litres of seawater was filtered through a glass fibre filter paper (GF/C) and
the filter paper frozen for subsequent pigment extraction and analysis. The filter papers were frozen at
the earliest opportunity after collection, packed with the water samples and taken to Perth as
accompanied baggage, then held in a freezer in Perth prior to delivery to Murdoch University on

7 November.

3.3.34 Vertical profiling

A Seabird SBE 19 plus V2 multi-parameter sonde was used to measure physicochemical data through
vertical profiles of the water column at all 10 sampling sites. The sonde was calibrated by RPS
MetOcean prior to the field survey; the calibration certificate is included as Appendix E.

The sonde was set on internal logging mode and lowered to just above the seabed using the deck
winch on the survey vessel, with each parameter measured every 0.5 seconds while lowering the
recorder through the water column to the seabed. The sonde measured a suite of water quality
parameters - depth (m), salinity (PSU), temperature (°C), turbidity (NTU), pH and % dissolved oxygen
(DO).

3.34 Analysis of water samples

3.34.1 Primary samples

Primary water sample analysis was undertaken by ARL for:
e hydrocarbons (TPH and BTEX)

e total metals (aluminium, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, mercury,
nickel and zinc)

e nutrients (TN, TKN, nitrite + nitrate [NOy] and TP).

Where possible, analysis was undertaken to a PQL sufficiently low so as to allow assessment of
results against the ANZECC & ARMCANZ (2000) guidelines. Guideline criteria levels and PQLs are
included in the tables of results in Appendix G.
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3.34.2 QA/QC samples

ALS undertook the following analyses on the blank, rinsate and inter-laboratory duplicate water
samples:

e hydrocarbons (TPH, TRH, BTEX)
. nutrients (TN, TKN, NOy and TP).
3.343 Phytoplankton

Photosynthetic pigments were extracted from the filter papers by the Marine and Freshwater Research
Laboratory (MAFRL) at Murdoch University according to the Standard Methods for Examination of
Water and Wastewater. Analysis was undertaken for total chlorophyll, chlorophylls 'a’, 'b* and ‘c’, and
phaeophytin. The ratio of the three forms of chlorophyll (‘a’, ‘b’ and ‘c’) can be used as an indicator of
the composition of the phytoplankton assemblages. Changes in the ratio of the pigments suggest
changes in assemblage structure.

3.4 Data QA/QC

The primary objective of the data validation process is to ensure that the reported data can be used to
achieve the project objectives. Analytical data were thoroughly checked by the laboratory prior to
release. AECOM subsequently checked the analytical data against the data quality objectives of the
project—comparing requested detection limits against PQLSs, calculating Relative Percentage
Differences (RPDs) and Relative Standard Deviations (RSDs) for field duplicates and triplicates,
respectively, and comparing RPDs and RSDs with guideline recommendations.

Comparison of duplicates/triplicates through RPDs and RSDs can identify analytical results that
appear to be unrealistically high (or low) and might prompt a request to the laboratory to reanalyse the
samples as a further check of precision, or result in categorisation of those results as ‘estimates only’.

Laboratory QA/QC procedures included laboratory duplicates, method blanks, laboratory control
samples and matrix spikes
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4.0 Results and Discussion

4.1 Sediment quality assessment

Field log sheets showing site details (coordinates, water depth, sediment description, etc.) and photos
of most sediment samples are presented in Appendix A. Laboratory analytical result summaries and
laboratory reports and for the sediment samples are presented in Appendix B (chemical analysis),
Appendix C (physical analysis), and Appendix D (benthic fauna analysis).

41.1 Sediment physicochemistry
41.1.1 Metals in sediments

Metal concentrations in sediment samples were all below the ANZECC Guideline trigger values at all
sites with the exception of nickel at site PL-S2 which, at a concentration of 21.9 mg/kg, was marginally
above the ISQG-Low value of 21 mg/kg. No obvious spatial trends were observed in metal
concentrations.

The concentrations of metals in the sediment samples are provided in Table 1 and summarised in the
following sections. Summary statistics showing the mean concentrations of metals in the Crux Field
(reference and non-reference sites) and along the proposed pipeline route are presented in Table 2.

4.1.1.1.1 Aluminium

Aluminium was detected at concentrations above the laboratory PQL of 50 mg/kg in all samples
analysed ranging from 720 to 5870 mg/kg with a mean value of 2875.6 mg/kg and a standard
deviation of 1032.6 mg/kg. The three sites at the Prelude end of the proposed pipeline route had the
highest concentration of aluminium with the lowest concentrations shown in the reference sites at the
eastern edge of the Crux Field. Aluminium concentrations in the remaining two reference sites were
consistent with those observed at other samples taken from within the Crux Field. There is no
Guideline trigger level for aluminium.

4.1.1.1.2 Arsenic

Arsenic was detected at concentrations above the laboratory PQL of 1 mg/kg at all sites with
concentrations detected ranging from 1.17 to 13.8 mg/kg, all below the ISQG-Low value of 20 mg/kg.
Concentrations of arsenic along the proposed pipeline route were generally higher than those
observed around the Crux Field where concentrations all fell within the range of concentrations
detected in samples collected at reference sites.

4.1.1.1.3 Barium

Barium was detected at concentrations above the laboratory PQL of 0.1 mg/kg at all sites with
concentrations ranging from 6.7 to 56.2 mg/kg with an average concentration of 18.1 mg/kg and a
standard deviation of 12.7 mg/kg. The highest concentrations were detected at the proposed drill
centre sites (DC1 and DCZ2) while the concentration at DC3 was higher than that detected at reference
sites, though it was only marginally higher than other samples taken from around the Crux Field.
Barium concentrations were typically patchy and showed signs of a decreasing trend with distance
from the proposed drill centres. This may be explained by the drilling of four exploration wells in the
Crux Field in 2015 using water based muds (WBM) (Shell, 2014), two of which (Crux-3 and Crux-4,
Figure 2) are in the vicinity of the sediment sampling sites sampled during this survey. Barium
concentrations are indicative of the presence of WBM residues from drilling activities and that no
remedial actions are necessary as barium is considered to have limited bioavailability when associated
with drilling muds (Swan, Neff & Young 1994).

Revision 0 — 19-May-2017
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM

Shell Crux Baseline Surveys
Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

Tablel  Metals concentrations in sediments
Ana e A e B a ad O oba oppe O ead e e
mg/kg

LOR 50 1 0.1 0.1 1 0.5 1 50 1 0.01 1 1
ISQG-High NA 70 NA 10 370 NA 270 NA 220 1 52 410
ISQG-Low NA 20 NA 15 80 NA 65 NA 50 0.15 21 200
DC1_0 3530 3.7 56.2 0.3 211 2.4 59 5110 2.8 0.03 10.2 20.7
DC1_500NW 3670 3.9 25.4 0.3 20.7 2.6 6 5150 2.6 0.03 111 20.9
DC1_1000NW 2550 4.0 245 0.3 19.1 21 4.6 4150 2.6 0.03 8.5 18
DC1_2000NW 2540 3.9 9.3 0.3 19.4 19 4.3 4380 2.5 0.03 7.9 18
DC1_500SE 3540 2.7 25.9 0.3 19.4 2.4 6 4670 2.5 0.03 9.8 194
DC2_0 3440 4.5 53 0.3 22.5 2.4 5.5 5520 2.9 0.04 10.1 21.9
DC2_02 3260 4.0 47.8 0.3 19.8 2.2 5.2 5200 2.9 0.04 9.1 19.6
DC2_500NE 3060 4.6 45.1 0.3 215 2.2 51 4940 2.7 0.04 9.2 19.8
DC2_1000NE 2750 3.9 14.4 0.2 19.7 2.3 5 4420 2.5 0.04 9.1 19.7
DC2_2000NE 2580 4.0 9.4 0.3 20.2 2.7 4.2 4740 2.8 0.04 8.8 22
DC2_1000SW 3230 3.7 19.9 0.3 20.8 2.3 5.5 4790 2.8 0.04 9.6 20.1
DC2_2000SW 3140 3.0 15.8 0.3 19.5 2.2 5.2 4720 2.5 0.04 9 195
DC3_0 2880 3.3 9.9 0.3 20.1 2 4.7 4690 2.4 0.04 8.5 19.1
DC3_02 3330 3.8 28.3 0.3 20.3 2.2 52 5520 3 0.04 9.3 19.7
DC3_500SE 3440 3.4 15.7 0.3 21.6 2.4 5.6 5030 2.6 0.04 9.6 21.3
DC3_1000SE 2530 4.6 11.2 0.3 20.6 2.2 4.5 4870 2.6 0.04 8.6 19.6
DC3_1000SE? 2640 5.0 111 0.3 20.4 2 4.3 5330 3 0.04 8.2 254
DC3_2000SE 3660 3.5 22.9 0.3 22.4 2.6 59 5170 2.6 0.04 10.3 215
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mg/kg

LOR 50 1 0.1 0.1 1 0.5 1 50 1 0.01 1 1

ISQG-High NA 70 NA 10 370 NA 270 NA 220 1 52 410
ISQG-Low NA 20 NA 1.5 80 NA 65 NA 50 0.15 21 200
DC3_2000SE? 3680 2.7 274 0.3 18.3 24 5.8 4900 25 0.04 9.6 194
DC3_500NW 3040 4.1 25 0.3 20.9 2.2 5.4 4820 2.7 0.04 9.4 20.3
REF_NW 2680 4.2 12.5 0.3 21.3 2 4.6 4710 2.8 0.04 8.8 19.3
REF_Nw?a 2340 2.1 16.4 0.2 13.3 1.7 4.5 3280 1.9 0.02 7.1 13.8
REF_Nw?b 2500 <5 10 0.5 15 2 17 4400 5 0.02 7 15
REF_SW 2230 6.1 8 0.3 20.1 2.7 3.5 5730 3.8 0.05 9.7 20.8
REF_NE 740 15 6.7 0.3 15.1 0.8 1.2 1740 | <1.0 <0.01 29 7.3
REF_NE& 720 1.6 9.8 0.2 13.8 0.6 15 1780 | 1.2 0.01 2.9 6

REF_NEP 820 <5 7 0.4 12 <1 15 2500 4 <0.02 3 6

REF_SE 1940 1.3 12.7 0.2 13.9 1.5 3.5 2890 | 15 0.02 6.4 13.8
REF_SE? 1700 1.3 11.8 0.2 11.2 1.2 2.9 2680 | 1.6 0.02 5.2 11.6
REF_SE® 1780 1.2 12.9 0.2 111 1.3 3.1 2630 | 16 0.02 5.6 11.7
PL_S1 4680 2.7 13.3 0.2 22 4 11.6 5370 | 2.1 0.02 16 27.7
PL_S2 5390 7.7 10 0.3 41.3 6.1 7.7 8990 | 35 0.02 21.9 47.2
PL_S3 5870 8.7 21 0.2 43.3 6.3 7.7 16200 | 5.5 0.05 18.5 45.2
PL S4 2830 2.2 28 0.3 15.9 34 5.9 5700 2.8 0.03 10.3 25.2
PL_S5.5 2670 114 10 0.5 29.8 3.7 3.6 7750 3.8 0.02 11.9 24.7
PL_S7 2240 11.3 8 0.6 31 3.6 24 6660 2.8 0.01 13.7 24.8
PL_S8 2870 134 9.4 0.5 38 4.1 5.6 8860 | 3.7 0.02 16.5 28.3
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3 B3 ad 0 oba oppe 0 ead e e
mg/kg
LOR 50 1 0.1 0.1 1 0.5 1 50 1 0.01 1 1
ISQG-High NA 70 NA 10 370 NA 270 NA 220 1 52 410
ISQG-Low NA 20 NA 15 80 NA 65 NA 50 0.15 21 200
PL_S9.5 2170 6.8 7.6 0.3 18.1 3.1 12.8 5040 | 3.3 0.02 8.8 24.4
PL S10 Three attempts to collect sample, but no sediment retained in grab due to hard substrate (a few rock shards and sponge fragments
— were recovered).

PL_S11 2710 13.8 7.3 0.4 36.8 5 4.1 6800 | 54 0.02 16.1 25.9
PL_S12.5 2740 2.6 104 0.3 19.2 25 4.3 5460 1.9 0.02 8.3 21
PL_S14 3790 5.8 9.9 0.3 29.2 2.8 4.6 7120 3 0.03 11.3 26.4

a duplicate sample

b inter-laboratory duplicate sample

Concentrations above ISQG-Low value are highlighted yellow.
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4.1.1.1.4 Cadmium

Cadmium was detected in concentrations above the laboratory PQL of 0.1 mg/kg at all sites with
concentrations ranging from 0.2 to 0.6 mg/kg with a mean of 0.3 mg/kg and a standard deviation of 0.1
mg/kg. All concentrations were well below the ISQG-Low value of 1.5 mg/kg. Cadmium concentrations
were typically even across the Crux Field with marginally higher concentrations detected along the
proposed pipeline route at sites PL_S5.5, PL_S7, PL_S8, though these concentrations were similar to
that returned from the analysis of the inter-laboratory duplicate sample from reference site REF_NW.

4.1.1.1.5 Chromium

Chromium was detected in concentrations above the laboratory PQL of 1 mg/kg at all sites with
concentrations ranging from 11.1 to 43.3 mg/kg with a mean of 21.5 mg/kg and a standard deviation of
7.5 mg/kg. All concentrations are well below the ISQG-Low level of 80 mg/kg. Chromium
concentrations across the Crux Field were typically consistent, with slightly lower concentrations
detected at reference sites at the eastern end of the field. The highest concentrations were detected
along the proposed pipeline route although the highest concentrations (41.3 and 43.3 mg/kg detected
at sites PL_S2 and PL_S3 respectively) are still just over half of the ISQG-Low value.

4.1.1.1.6 Cobalt

Cobalt was detected above the Laboratory PQL of 0.5 mg/kg at all sites with concentrations ranging
from 0.6 to 6.3 mg/kg with a mean of 2.5 mg/kg and a standard deviation of 1.2 mg/kg. There is no
Guideline trigger level for cobalt however; the concentrations detected across the Crux Field were all
within the range of concentrations detected at reference sites. Concentrations of cobalt at sites along
the proposed pipeline route were generally higher than those across the Crux Field.

41.1.1.7 Copper

Copper was detected in concentrations above the laboratory PQL of 1 mg/kg at all sites with
concentrations ranging from 1.2 to 17 mg/kg and a mean of 5.6 mg/kg and standard deviation of

3.2 mg/kg. At these levels copper concentrations are well below the ISQG-Low value of 65 mg/kg at all
sites. Concentrations at sites across the Crux Field ranged from 4.2 — 6.0 mg/kg, slightly higher than
concentrations detected at the reference sites (1.2 — 4.5 mg/kg). Concentrations at sites along the
proposed pipeline route were typically similar to those across the Crux Field with the exception of
PL_S1 and PL_S9.5 where notably elevated concentrations of 11.6 and 12.9 mg/kg, respectively,
were present. Even at these levels, the concentrations are still well below the ISQG-Low value.

41.1.1.8 Iron

Iron was detected in concentrations above the laboratory PQL of 50 mg/kg at all sites with
concentrations ranging from 1740 to 16200 mg/kg and a mean of 5229.5 mg/kg and standard
deviation of 2357.3 mg/kg. There is no ISQG-Low value for iron however, concentrations of iron
detected in samples across the Crux Field all fell within the range of concentrations detected at the
reference sites while a number of samples along the proposed pipeline route showed concentrations
above this range. The sample collected from site PL_S3 was almost double that of any other site.

41119 Lead

Lead was detected in concentrations above the laboratory PQL of 1.0 mg/kg at all sites with the
exception of one of the reference sites (REF_NE). Concentrations ranged from 1.2 to 5.5 mg/kg with a
mean of 2.8 mg/kg and a standard deviation of 1.0 mg/kg. These concentrations are all well below the
ISQG-Low value of 50 mg/kg. Concentrations at two sites fell outside of the rage of concentrations
detected at reference sites with PL_S3 and PL_S11 returning concentrations of 5.5 and 5.4 mg/kg
respectively. A lead concentration of 3.8 mg/kg, equal to that of REF_SW (the highest of the reference
sites), was detected at a third site along the proposed pipeline (PL_5.5).

4.1.1.1.10 Mercury

Mercury was detected in concentrations above the laboratory PQL of 0.01 mg/kg at all sites with the
exception of one of the reference sites (REF_NE). Concentrations ranged from 0.01 to 0.05 mg/kg
with a mean of 0.03 mg/kg and a standard deviation of 0.01 mg/kg. Mercury concentrations were all
well below the ISQG-Low value of 0.15 mg/kg and within the range of concentrations detected at the
reference sites. Mercury concentrations across the Crux Field were marginally higher than those

Revision 0 — 19-May-2017
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM

Shell Crux Baseline Surveys

Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

20

detected at sites along the proposed pipeline route with the exception of site PL_S3 which returned
the highest concentration of mercury (0.05 mg/kg), the same as reference site REF_SW and still well

below the ISQG-Low value.

4.1.1.1.11 Nickel

Nickel was detected at concentrations above the laboratory PQL of 1 mg/kg at all sites with
concentrations ranging from 2.9 to 21.9 mg/kg with a mean of 9.7 mg/kg and a standard deviation of
3.9 mg/kg. The ISQG-Low value of 21 mg/kg was exceeded at one location (PL_S2) where a
concentration of 21.9 mg/kg was detected. This site is at the Prelude end of the proposed pipeline
route, distant from the Crux Field. Nickel concentrations across the Crux Field were generally within
the range of concentrations at the reference sites while a number of sites along the proposed pipeline

route showed elevated concentrations of nickel when compared to the reference sites.

4.1.1.1.12 Zinc

Zinc was detected at concentrations above the laboratory PQL of 1 mg/kg at all sites with

concentrations ranging from 6.0 to 47.2 mg/kg with a mean of 18.1 mg/kg and a standard deviation of
7.9 mg/kg. These concentrations are all well below the ISQG-Low value of 200 mg/kg. The highest
concentrations were recorded at sites PL_S2 and PL_S3, with other concentrations along the
proposed pipeline route generally marginally higher than concentrations at the reference sites and

sites across the Crux Field.

4.1.1.1.13 Differences between locations

A summary of the metals concentrations grouped by location (Crux Field, proposed pipeline route and
reference sites) is presented in Table 2. Initial data analysis indicated that average metals
concentrations were typically lower at the reference sites than at the other sites. Further analysis
revealed that the average concentrations of metals at the reference sites were being skewed by the
lower concentrations measured in the samples collected at REF_NE. This site is located in a shallower
part of the field where sediment grain sizes are coarser. This difference in physical characteristics at
the site may compromise its suitability as a reference site for future monitoring programs. The primary
concern of reference site selection is to choose sites that are similar in nature to the potential impact
sites so as to enable an assessment to be made of whether changes in concentrations between
surveys are attributable to natural variation in the region, to inter-annual variability in laboratory
performance, or to anthropogenic influences. If a reference site differs greatly in its physical
characteristics from the potential impact sites, it is difficult to make such an assessment. Hence it is
suggested that REF_NE can be excluded as a reference site in future surveys.

Table 2 Summary of metals in sediment at sites grouped as reference and non-reference sites

Aluminium

Arsenic

Barium

Cadmium

Chromium
Cobalt
Copper

mg/kg

Iron
Lead
Mercury
Nickel
Zinc

Maximum

Average by location

Trigger concentration | ROCEQRE] Proposed | Reference Reference

value* o orded pipeline | (All) (ex. REF_NE)
route

N/A 5870 3124 3450 1745 2167

20 13.8 3.8 7.9 1.9 2.7

N/A 56.2 24.9 12.3 10.8 12.0

1.5 0.6 0.3 0.4 0.3 0.3

80 43.3 20.4 29.5 14.7 15.1

N/A 6.3 2.3 4.1 14 1.8

65 17 5.2 6.4 3.6 4.2

N/A 16200 4906 7631 1310 3760

50 55 2.7 34 1.7 2.2

0.2 0.05 0.038 0.024 0.020 0.027

21 21.9 9.3 13.9 5.9 7.1

200 47.2 20.3 29.2 12.5 15.1

a = ANZECC 2000 ISQG-Low value
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41.1.2 Hydrocarbons in sediments

The concentrations of hydrocarbons in the sediment samples (where detected above the laboratory
PQL) are summarised in Table 3. TRH and TPH were detected at three sites; however, BTEX and
PAHs were not detected above the laboratory PQL in any of the sediment samples collected, with the
exception of DC3_1000SE where naphthalene was detected at a concentration of 5 pg/kg, equal to
the laboratory PQL.

While ANZECC/ARMCANZ (2000) listed ISQG values for a number of PAHs individually, the
subsequent update to the ISQG values by Simpson et al (2013) suggest a more appropriate measure
of PAHs is through the use of a guideline value for the sum of PAHs (where the sum refers to the
unsubstituted PAHSs listed in ANZECC/ARMCANZ [2000]). The rationale suggested by Simpson et al.
(2013) is that for the majority of assessments, the concentration of total PAHs represents contributions
from a large number of individual PAHSs, with each being a small percentage of the total. While it is
recognised that the toxicities of the individual PAHSs differ significantly, it is considered unlikely that an
individual PAH will, by itself, dominate the total PAHs concentration. Simpson et al (2013) also provide
an updated sediment quality guideline value (SQGV) for TPH.

Based on their research, Simpson et al. (2013) SQGV's of 280 mg/kg and 10 mg/kg (10,000 ug/kg) for
the sum of TPHs and sum of PAHSs, respectively, as an update to the ANZECC/ARMCANZ I1ISQG
values.

When comparing the survey results to these SQGVs, the naphthalene concentration detected is well
below the SQGV of 10,000 pg/kg for sum of PAHs and the ANZECC & ARMCANZ (2000) ISQG-Low
value of 160 pg/kg for naphthalene.

Table3  TRHand TPH concentrations in sediments (where detected)

| TRH ‘

Fraction >C10-C16 >C16-C34 >C34-C40 jlsou_;nc“i

REF_NW <3 <3 <3 <5 <3

REF Nwa <3 <3 25 <5 25

REF Nweb <0.2 <0.2 <0.4 <0.4 <0.4

PL S3 <3 4 19 <5 23

PL S5.5 <3 <3 12 <5 12 ‘
C10-Cl4 C15-C28 C29-C36 Cl(ngC)?’G ‘

REF NW - <3 <3 <5 <3

REF_NWa ; <3 15 12 27

REF_NWP ) ] ) ] ]

PL S3 - <3 14 7 21

PL_S5.5 - <3 7 7 14

a duplicate sample
b inter-laboratory duplicate sample
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It can be seen that the highest concentration of hydrocarbons was detected in one sample from
REF_NW; however, TRH/TPHs were not detected above the laboratory PQL in either of the two
duplicate samples also analysed from this site (including one carried out by a second laboratory).
TPH/TRH concentrations at the two sites along the proposed pipeline route where they were detected
(PL_S3 and PL_S5.5) were well below the SQGYV for the sum of TPHs of 280 mg/kg suggested by
Simpson et al (2013).

Oil and grease was detected above the PQL of 100 mg/kg at all sites with concentrations ranging from
510 — 2200 mg/kg with the average concentration being 1142.8 mg/kg. A number of sites across the
Crux Field and along the proposed pipeline route were higher than the concentrations measured at the
reference sites; however no apparent spatial trends were evident and higher the concentrations were
spread across the Crux Field and along the proposed pipeline route.

4.1.1.3 Radionuclides

Sediment samples were analysed for gross alpha and gross beta radionuclides. Gross alpha were
more commonly detected than gross beta with concentrations above the PQL of 500 Bg/kg at 20 sites
ranging from 560 — 1860 Bg/kg compared to gross beta which was detected above the PQL at just one
site (PL_S11) where a concentration of 640 Bg/kg was measured.

No ANZECC & ARMCANZ (2000) guidelines exist for radionuclides, as such the low screening level of
35,000 Bag/kg (for sum of gross alpha and gross beta) specified in the National Assessment Guidelines
for Dredging 2009 (NAGD) (Commonwealth of Australia 2009) were applied. The sum of gross alpha
and gross beta at PL_S11 (2500 Bg/kg ) was the highest of any but was well below the screening
level.

4.1.1.4 Nutrients in sediments

Sediment samples were analysed for nutrients (TN, NOx, TKN and TP) at all sites. While there are no
Guideline trigger values for nutrients in sediments, assessing the concentrations of these nutrients at
this time will provide a baseline against which project-related anthropogenic concentrations can be
assessed in the future.

Nutrient concentrations are presented in Appendix B.
4.1.1.4.1 Nitrogen

Sediment samples were analysed for NOx, TKN and TN (TKN + NOx). NOx concentrations were very
low where detected (concentrations exceeded the laboratory PQL of 0.1 mg/kg at 23 sites) with
concentrations ranging from 0.1 to 1.8 mg/kg. TKN ranged from 210 to 1040 mg/kg which also
reflected the concentration of TN given the very low concentrations of NOx detected.

No spatial pattern was evident in the concentration of nitrogen. TKN and TN concentrations were
generally higher across the Crux Field and some sites along the proposed pipeline route than at the
reference sites however, this was not the case for all sites. The highest NOx concentrations were
obtained from sample sites located across the Crux Field and, with the exception of four sites
(DC2_2000NE, DC3_0, DC3_1000SE and DC3_2000SE), NOx concentrations fell within the range of
concentrations found at the reference sites.

4.1.1.4.2 Phosphorus

Phosphorus was detected above the laboratory PQL of 2 mg/kg at all sites, with concentrations
ranging from 816 to 10200 mg/kg. The highest concentrations were detected along the proposed
pipeline route with samples from PL_S2, PL_S5.5 and PL_S9.5 approaching or exceeding

1000 mg/kg. Phosphorus concentrations at the remaining sites fell within the range of concentrations
at the reference sites.

4.1.15 Sediment PSD

Sediment particle size distribution was assessed at each site with PSD data shown in Figure 5.
Sediment PSD composition varied with sites across the Crux Field typically characterised by medium
to fine sands with variable amounts of silt and clay (between 5% and 42%) with the percentage of
fines (defined as the silt and clay particle fraction <4 — 62 um) reducing with depth in a north easterly

Revision 0 — 19-May-2017
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM Shell Crux Baseline Surveys 23
Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

direction towards the shallowest part of the field around site REF_NE where a high gravel content
(63.3%) occurred.

A number of sites along the proposed pipeline route had notably higher coarse sand fraction. The fines
fraction, ranged from 0.94% (PL_S11) to 84.5% (PL_S1) with the highest fines content found at the
Prelude end of the proposed pipeline route where sites PL_S1, PL_S2 and PL_S3 had fines content of
84.5%, 60% and 40.7% respectively.

The presence of a high percentage of fines is of interest due to the potential for metals to bind at
greater densities to smaller, silt and clay particles with higher available surface area than to sand
particles (Simpson and Batley 2016), often resulting in a higher concentration of metals present in the
sediment. This was observed in a number of cases where sites with comparatively low fines content at
the Prelude end of the pipeline showed the highest concentrations of a number of metals in sediment
samples.

A number of metals showed a weak positive correlation between metal concertation and percent fines,
suggesting that the presence of fines may not be the only factor contributing the distribution of metals

in sediments of the region.

Figure5 Sediment PSD

Particle Size Distribution

100 -+

80

6

Percent composition
[ ] £
[=] o [=] (=]
T ———
T ——
T ———
T —
A ——
T ——
T ——
e ——
T —
T ——
REF_NE
T ——
R —
e ——
T —
A ————
A ——

S 222 HO LYo HEELEZEZ A3 IFTHEI O
1 7] 2 2 2 | v v u i w W a 4o~ o
5558328888828l ngeA0F D
e ge838 19" 8 258 ° ARl Ly z & 8 &=
| = &~ ~ 1 1 ~ [ul | I | = a
T A+8 g8ggoy 88387
8§ 8 2388 “e83
Site
® Gravel - inc. shell fragments >2000 um M Coarse Sand 500— 2000 pm ® Medium Sand 250 - 500 pm
® Fine Sand 62— 250 pm ESilt 4-62 pm H Clay <4 pm
4.1.2 Sediment benthic fauna

A total of 39 sediment samples were analysed for benthic fauna. From these samples, 457 individuals
were processed, belonging to 153 morphospecies. All samples except two contained at least one
species with an average of 11.7 + 2.51 (mean + 1 standard error) individuals belong to 6.9 + 1.11
morphospecies per sample.
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There were 11 major taxa (phyla or sub-phyla) represented in the samples (Table 4). The most
common sub-phylum (30% of individuals and 36% of morphospecies) was the Annelida, (Polychaeta),
followed by Arthropoda (Crustacea) with 15% of individuals and 24% of morphospecies and Mollusca
(24% of individuals and 12% of morphospecies).

Analysis was undertaken with samples grouped by direction from the central drill centre (DC) sites with
the samples collected along the proposed pipeline route grouped separately (PL).There was no
consistent difference between samples grouped by location (DC, SE, SW, NE, NW and PL). One-way
permutational ANOVA, run in the PERMANOVA add-on to the PRIMER-E package, showed no
difference in species richness (S) or abundance (N), but a significant difference in assemblage
structure between locations (Table 5). Post-hoc tests between locations revealed this difference in
assemblage structure to be a result of differences between assemblages at DC and PL sites, with all
other locations showing no difference between each other, or with DC or PL. This lack of difference is
almost certainly due to the small sample sizes at the reference sites (SE, SW, NE and NW).

Further analysis of DC sites and the SE, SW, NE and NW references sites showed no difference in
species richness, abundance or assemblage structure between the five locations (Table 6), even
though DC sites appeared to have more species and individuals than the reference sites (Figure 6 and
Figure 7).

Table 4 Benthic fauna abundance

ﬁ\dividuals #morphospecies % total

Porifera 50 10.94 8 5.23
Nemertea 8 1.75 2 131
Annelida (Echiura) 2 0.44 2 1.31
Annelida (Sipunculida) 31 6.78 10 6.53
Annelida (Polychaeta) 137 30.0 55 35.95
Mollusca 108 23.62 18 11.76
Bryozoa 5 1.09 3 1.96
Nematoda 16 3.50 4 2.61
Arthropoda (Crustacea) | 70 15.3 37 24.2
Echinodermata 29 6.35 13 8.50
Chordata 1 0.21 1 0.65
Total 457 153

Table 5 Results of permutational analyses of variance testing the effect of one fixed factor (Location) with six levels
(DC, SE, SW, NE, NW and PL) on species richness, abundance and assemblage structure.

Variable gcfjgre Pseudo-F P(perm) ggrlr?]uu?ations
Species richness 21.56 0.3236 0.9027 8158
Abundance 116.1 0.4378 0.823 9569
Assemblage structure | 3095.9 1.3148 0.0188 9784
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Table 6 Results of permutational analyses of variance testing the effect of one fixed factor (Location) with five
levels (DC, SE, SW, NE, NW) on species richness, abundance and assemblage structure.

Variable ggjgre Pseudo-F P(perm) :)Jgrqunuuetations
Species richness 22.121 0.4282 0.8358 4130
Abundance 144.3 0.4770 0.7247 7812
Assemblage structure | 3355.6 1.0363 0.3578 9828

Figure 6 Mean number of species per sample from five locations in the AC/RL9 lease area.
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Figure 7 Mean number of individuals per sample from five locations in the AC/RL9 lease area.
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Principal coordinate analysis shows a complete overlap of locations, although it should be noted that
the two axes displayed account for only 28% of the variance among samples (Figure 8). Data were
square root transformed prior to analysis. Each point in Figure 8represents one sample, labelled with
its sample code with location identified by the colour and shape of the symbol.
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The water depth at the site and %fines in the sample differed between DC sites and all the reference
sites. Distance-based Linear Modelling showed that depth and %fines explained only 7% of the
variation in assemblage structure and that models containing either or both of these variables had
higher akaike information criterion (AIC) values (228.16 — 229.25) than the null model (AIC = 227.45),
suggesting neither variable was useful in explaining assemblage structure.

Figure 8 Analysis of principle coordinates based on a Bray-Curtis similarity matrix of assemblage data of the benthic
fauna from sediment samples.
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In summary, the statistical analysis of the data show there are no distinct groupings of sites, patterns
of distribution or variation with physical seabed attributes (water depth, % fines). Similarly, a qualitative
analysis of the infauna data indicates that:

There is a high degree of variability in species richness, abundance, diversity and composition
between the replicate samples at each reference site. Such variability is not unexpected in soft
sediment habitats, where patchiness in distribution of benthic fauna is typically apparent on spatial
scales of metres, to tens of metres, to hundreds of metres. This indicates that a high intensity of fauna
sampling would be required to generate sufficiently high statistical power in the event that monitoring
of impacts on the basis of changes in community characteristics was to be required as a part of project
approvals.

e High abundances of individual morphospecies can occur at single sites but be poorly represented
or absent at most other sites, for example:

- Demospongia sponge species at sites DC1_500NW and DC1_1000NW. There was no clear
correlation between the presence of sponges and sediment type; many of the samples
collected within the Crux Field had similar PSD, but few or no sponges were contained within
them.

- One polychaete species at sites DC2_1000SW. Samples with almost identical PSDs (from
other sites within Crux Field) contained either few or none of these species. There was also
no clear correlation between total polychaete abundances and sediment type.
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- One species of polychaete (Polynoidae), one species of gastropod (Crepidula sp.) and a
gammarid crustacean species at site DC3_500SE. The sediment sample from this site did
not have any distinctive physico-chemical characteristics relative to those of sediments at
nearby sites, yet overall benthic fauna abundances and diversities at the nearby sites were
substantially lower.

e Along the proposed pipeline route, there were some sites at which benthic fauna characteristics
may have been related to seabed characteristics:

- The highest proportion of fines (84% silt and clay) in any of the samples collected during the
survey was at site PL_S1 (at the Prelude Field end of the route); the benthic fauna within the
sample comprised only two individuals of a single species of sipunculid worm.

- At the south-western end of the route (sites PL_S1 to PL_S5.5) there was a general increase
in fauna abundance with decreasing fines content.

- The highest fauna abundance along the route was at site PL_S5.5, where a single species of
bivalve mollusc accounted for 85% of the fauna in the sample. This was the site with the
highest proportion of coarse sand of all sites sampled. However, at site PL_S7 the sediment
PSD was similar to that at PL_S5.5, yet fauna abundance was substantially lower.

- The lowest fauna abundance along the route (a single bivalve) was recorded in the sample
from site PL_S11, in which the proportion of fines (1%) was the lowest, and the proportion of
coarse sand (60%) the highest, of any of the samples collected during the survey.

e Across all sites, with some exceptions, species richness was typically highest in sediments with
25-35% fines content. As the predominant morphospecies at these sites were burrowing species
(worms and bivalve molluscs), this may be indicative of an ‘optimal’ sediment structure for these
fauna. Where the fines content was much greater (e.g. site PL_S11) it is possible that the greater
density of sediments may preclude many burrowing species. Where the fines content is low
(<10%), burrowing species may have difficulty in maintaining competent burrows, especially in
coarse sand habitats.

4.2 Physicochemical water column profiles

A summary of the physicochemical water column profile data is provided in Appendix F; data from the
April/May survey are included for comparative purposes. Data have been averaged in 10 m strata
across the depth of the water column at all sites; these are presented below in depth profile plots for
each parameter (Figure 9). Depth profile plots comparing each parameter at each site individually for
both surveys are also presented in Appendix F.

The ANZECC & ARMCANZ (2000) guidelines provide criteria levels for DO (> 90% saturation) and pH
values (8.2), and state that pH should not deviate more than + 0.2 pH units among individual sampling
sites. However, the guidelines stress the need for site-specific information to enable the development
of criteria that are more relevant to the system under study. The baseline data presented in this report
may contribute to developing site specific criteria for future comparison.

4.2.1 Temperature

Temperature measurements were generally consistent across the sites with average surface
temperatures (1 — 10 m) generally slightly lower (ranging from 30.1 to 30.9 °C) compared to the May
survey, when the average surface water temperature ranged from 30.8 to 31.3 °C. Temperatures in
the lower water column (below approximately 50 — 60 m depth) recorded during the second survey
were slightly cooler than those recorded at the same sites during the May survey. As was the case at
the time of the May survey, the temperature dropped consistently through the water column with no
strong evidence of a distinct thermocline.

4.2.2 Salinity

Salinity measurements were consistent across all sites. Average surface salinities (0 — 10 m) were
observed between 34. 4 — 34.8 PSU compared with a range of 34.8 — 35.0 PSU observed at the same
sites during the May survey. In contrast to the salinity profiles observed at the time of the May survey
(when a halocline was evident at approximately 30 — 35 m), surface salinities in October were lower in
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the surface waters and increased slowly to about mid-way through the water column before falling
slightly again with depth through the water column to the sea bed.

4.2.3 Dissolved Oxygen

DO concentrations were lower at the time of the October survey than in May, but generally followed
the same trend, with higher DO in the upper water column which decreased consistently with depth to
the seabed. Average surface DO (0—10 m) ranged from 102.4 — 109.4% compared to a range of 91.6
— 96.0% saturation at the time of the May survey. DO did not typically increase in the shallow surface
water (<20 m) as it did during the May survey; however, beyond this depth DO generally decreased
consistently through the water column in a manner similar to that observed in the May survey.

4.2.4 pH

pH levels were generally marginally higher than those recoded during the May survey; however, they
were consistent across all sites with the exception of DC_SW2000, which had a slightly lower pH
(approximately 0.2) throughout the water column compared to other sites measured on the October
survey. pH in surface waters to 40 — 60 m increased slightly before stabilising at a pH of approximately
8.2. At 150 m depth, average pH was recorded at approximately 8.15 — 8.17 before dropping slightly
through the remaining water column to the seabed, where an average pH of approximately 8 was
recorded. These readings are consistent with expectations for offshore marine environments with the
Guideline default trigger value for offshore marine waters set at 8.2.

4.2.5 Turbidity

Consistent with the results obtained during the May survey, turbidity was low throughout the water
column (< 1 NTU), as expected for offshore marine environments. High seabed turbidity has been
detected at the Prelude development site (Shell, 2015b); however there was no indication of
significantly elevated turbidity close to the seabed at any of the sites in the Crux Field or along the
proposed pipeline route during the May survey. This was in contrast to the October survey during
which elevated turbidity was observed at a number of the sites across the Crux Field. This elevated
turbidity was observed up to approximately 20 m above the seabed.
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Figure 9  Water column profiles for average temperature, average salinity, average DO, average pH and average turbidity
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4.3 Water chemistry

Laboratory analytical results for the water samples are presented in Appendix G with laboratory
reports provided in Appendix H. The majority of analyte concentrations were below laboratory PQLS;
those that exceeded the PQLs are presented in Table 7.

Table7  Analytes with concentrations exceeding PQL

Aluminium Barium Chromium Cobalt Iron \l\hc—kel\z.L Total
e _Phosphorus

'PQL o001 001 | 0.001 0.001 |0.01|0.001 |0.005 |0.005
Trigger - - 0.00772 | 0.001° |- | 0.0072 | 0.007% | 0.01°
REF_NE <0.01 0.02 | <0.001 0.002 | 0.2 | <0.001 | 0.046 | 0.012
DCO_SW2000 | <0.01 0.01 | <0.001 0.001 | 0.1 |<0.001 | 0.035 |0.011
DCO <0.01 0.01 | <0.001 0.001 | 0.06 | 0.001 | 0.029 | 0.012
DCO <0.01 001 | 0.002 0.001 | 0.05|0.001 | 0.029 |0.011
FPSO_0 <0.01 0.02 | <0.001 0.001 | 0.04 | 0.001 | 0.026 |0.011
FPSO_NE2000 | 0.06 001 | <0.001 0.001 | 0.04 | <0.001 | 0.026 | 0.01
DC2_NE2000 | <0.01 <0.01 | <0.001 0.001 | 0.09 | 0.001 | 0.011 | 0.011
DC1_NW2000 | <0.01 002 | <0.001 0.001 | 0.04|0.001 |0.01 |0.011
PL_3 <0.01 <0.01 | <0.001 0.001 | 0.03]0.001 |0.02 |0.01
PL_3 <0.01 <0.01 | <0.001 0.001 | 0.03]0.001 |0.02 |0.01
PL_2 0.01 <0.01 | <0.001 0.001 | 0.02 | 0.001 | 0.015 | 0.011
PL_1 0.02 <0.01 | <0.001 0.001 | 0.02 | 0.001 | 0.014 | 0.01

a = ANZECC/ARMCANZ 99% species protection level

b = ANZECC/ARMCANZ 95% species protection level

¢ = ANZECC / ARMCANZ Default trigger level. Site specific trigger level to be developed using
baseline data

Bold = concentration above PQL

Yellow = exceeded trigger level

43.1 Hydrocarbons

As was the case for results of the May survey, TRH was not detectable above the PQL (0.01 mg/L) in
any of the samples. This would be expected of a remote offshore ocean environment distant from
existing developments.

Similarly, BTEX were again not detected above the applied PQLs of 0.001 mg/L (Benzene, Toluene
and Ethylbenzene) and 0.003 mg/L (Xylenes). Low reliability trigger levels for 99% species protection
for BTEX in marine waters are suggested in the ANZECC & ARMCANZ (2000) guidelines. These are
specified as 0.5 mg/L (Benzene), 0.18 mg/L (Toluene) and 0.005 mg/L (Ethylbenzene). Low reliability
trigger levels for xylene isomers are suggested as 0.35 mg/L (o-xylene), 0.075 mg/L (m-xylene) and
0.2 mg/L (p-xylene).

4.3.2 Metals

Samples were analysed for total metals and the results were compared against the ANZECC &
ARMCANZ (2000) 99% species protection trigger values for marine waters. In May 2016, metals
concentrations were generally below the PQLSs, with some exceptions. Where this was not the case,
concentrations were generally substantially below the guideline 99% species protection trigger levels
for marine waters. The results from this survey showed similarly low concentrations of metals in water
samples and, while there were a number of metal concentrations above the laboratory PQLs, these
were (with the exception of zinc) generally very close to the PQLs and below the ANZECC/ARMCANZ
99% species protection levels.
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4.3.2.1 Aluminium

Aluminium concentrations above the PQL of 0.01 mg/L were detected at four sites, ranging from
0.01 — 0.07 mg/L. There is no Guideline trigger level for aluminium. During the May survey, aluminium
was not detected above the PQL at any sites.

4.3.2.2 Arsenic

Arsenic was not detected above the laboratory PQL of 0.001 mg/L at any site during the October
survey. This is consistent with the May survey where all sites returned concentrations slightly above
the PQL (with a range of 0.001 — 0.004 mg/L).

No ANZECC & ARMCANZ (2000) 99% protection trigger level exists for arsenic in marine waters
however; low reliability guideline trigger levels of 0.0023 mg/L and 0.0045 mg/L are suggested for
marine waters for As lll and V species respectively. Given the evidently low concentrations of arsenic,,
analysis of samples for speciated arsenic was not warranted as part of this program.

4.3.2.3 Barium

Barium was detected above the PQL of 0.01 mg/L at seven sites, with concentrations ranging from
0.01 - 0.02 mg/L. While there is no Guideline trigger level for comparison, these very low
concentrations are consistent with the results from the May survey, where barium was not detected at
any sites.

4.3.2.4 Cadmium

In line with the results of the May survey, cadmium concentrations were again below the PQL of
0.0001 mg/L at all sites and therefore below the ANZECC & ARMCANZ (2000) 99% species
protection trigger level of 0.0007 mg/L.

4.3.25 Chromium

Chromium was detected above the PQL of 0.001 mg/L at one site (DCO) where a concentration of
0.002 mg/L was measured. This is below the ANZECC & ARMCANZ (2000) 99% species protection
trigger level of 0.0077 mg/L. These results are in line with those from the May survey, in which
chromium was only reported at one site (DCO_SW1000) at a concentration of 0.002 mg/L.

4.3.2.6 Cobalt

Cobalt was detected in all samples at a concertation equal to the laboratory PQL of 0.001 mg/kg
except at the reference site REF_NE where a concentration of 0.002 mg/L was detected. During the
May survey, cobalt was not detected at concentrations above the PQL at any of the sites sampled. It
was not possible to apply a PQL sufficiently low to detect levels at the ANZECC & ARMCANZ (2000)
99% species protection level trigger of 0.000005 mg/L; however, the PQL applied was sufficient to
detect any exceedance of the Guideline 95% protection trigger level of 0.001 mg/L, which was
exceeded only at the REF_NE site.

4.3.2.7 Copper
Copper was not detected above the PQL of 0.001 mg/L at any site during the October survey.

It was not possible to apply a PQL sufficiently low to detect levels at the ANZECC & ARMCANZ (2000)
99% species protection level trigger of 0.0003 mg/L, however, the PQL applied was sufficient to
detect any exceedance of the Guideline 95% protection trigger level of 0.0013 mg/L. Two sites
exceeded this level during the May survey, by a very small amount however, both of these sites
(DCO_SW1000 and PL-1) returned concentrations below the PQL during the October survey.

4.3.2.8 Iron

No ANZECC & ARMCANZ (2000) trigger level is provided for iron in marine waters, in which it occurs
naturally. Iron was detected above the PQL (0.01 mg/L) at all sites, at concentrations of 0.01 —
0.09 mg/L. Concentrations were typically in line with those detected during the May survey.
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4.3.2.9 Lead

As was the case during the May survey, lead concentrations were below the PQL of 0.001 mg/L and
therefore below the ANZECC & ARMCANZ (2000) 99% species protection level of 0.0022 mg/L during
this survey.

4.3.2.10 Mercury

Mercury was not detected above the PQL of 0.0001 mg/L at any of the sites sampled during this
survey. The PQL is equal to the ANZECC & ARMCANZ (2000) 99% species protection trigger level of
0.0001 mg/L so there were no exceedances of this trigger level. This was also the case during the
May survey.

4.3.2.11 Nickel

Nickel concentrations were equal to the PQL of 0.001 mg/L at seven sites during this survey compared
to only one site during the May survey. During this survey nickel was not detected above the PQL at
the site where nickel was detected during the May survey (FPSO_NE2000, 0.001 mg/L). At 0.001
mg/L, the maximum concentration detected is below the ANZECC & ARMCANZ (2000) 99% species
protection trigger level of 0.007 mg/L.

4.3.2.12 Zinc

Zinc was detected above the PQL of 0.005 mg/L at all sites sampled during this survey, with
concentrations detected ranging from 0.01 — 0.046 mg/L. This is in contrast to the May survey, when
the PQL was exceeded at only one site (FPSO_NE2000), where a concentration of 0.021 mg/L was
measured. At these concentrations, zinc is above the ANZECC & ARMCANZ (2000) 99% species
protection trigger value of 0.007 mg/L.

Zinc was not detected in either of the two inter laboratory duplicates; however, it was detected at a
concentration of 0.006 mg/L in a rinsate sample. This suggests that the elevated zinc levels may be
due to laboratory processes and/or (to a limited extent) sample contamination during collection. Hence
the reported concentrations may not be representative of the actual concentrations within the water
samples collected during the survey. This would render the data unsuitable for use in determining site-
specific trigger levels for zinc in the study area.

4.3.3 Nutrients and photosynthetic pigments

The ANZECC & ARMCANZ (2000) guidelines provide criteria levels for water contaminant
concentrations. However, the guidelines stress the need for site-specific information to enable the
development of criteria that are more relevant to the system under study. In particular, the guidelines
note that the trigger levels proposed for nutrient and chlorophyll concentrations in marine waters are
not equally applicable to coastal and offshore waters. Location-specific baseline information allows for
more accurate assessment of these parameters due to the site-specific nature of ecosystem
responses to nutrient enrichment.

Therefore, the water quality parameters measured were assessed in terms of the recommendations in
the guidelines, but it is suggested that baseline data from this survey and the May survey will form the
basis for criteria levels for comparison in future impact assessments and monitoring.

4.33.1 Nitrogen

TN concentrations did not exceed the PQL of 0.2 mg/L at any of the sites sampled during the May
survey. This PQL was not sufficiently low to detect the presence of nitrogen at the ANZECC &
ARMCANZ (2000) trigger level of 0.1 mg/L. The PQL was lowered for the October survey and no
detections above the lower PQL of 0.1 mg/L were measured.

NOXx was not detected above the laboratory PQL of 0.002 mg/L. This is consistent with the May
survey, in which NOx was not detected above the higher PQL of 0.01 mg/L applied to that analysis.
The PQL was lowered to 0.002 mg/L for this survey; which is closer to the suggested guideline value
of 0.001 mg/L (suggested to be typical of clear offshore waters).

4.3.3.2 Phosphorus

In contrast to the May survey when TP concentrations did not exceed the PQL of 0.01 mg/L at any of
the sites sampled, results from this survey returned concentrations of TP which exceeded a lower PQL
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of 0.005 mg/L. Concentrations of TP measured during the October survey ranged from 0.01 —
0.012 mg/L. The ANZECC & ARMCANZ (2000) default trigger level applicable to offshore marine
environments is 0.01 mg/L; hence all sites either equalled, or marginally exceeded, this Guideline
level.

4.3.3.3 Photosynthetic pigments

For the four parameters analysed (Chlorophyll a, b, ¢ and phaeophytin), no sites registered a result
above the laboratory PQL of 0.0001 mg/L (0.0002 mg/L for phaeophytin). This is marginally different to
the May survey results, where concentrations of chlorophyll a were measured above the PQL at seven
sites, three of which were re-sampled during the October survey (FPSO_0, FPSO_NE2000 and
REF_NE). In May, all detections of total chlorophyll were very low. The measured concentration of
total chlorophyll at all sites re-sampled on this survey was 0.0001 mg/L.

These results are below the ANZECC & ARMCANZ (2000) trigger levels for offshore marine waters of
Northern Australia (0.0005 — 0.0009 mg/L). The lower of these two values is typical of clear coral
dominated waters (e.g. Great Barrier Reef), while higher values are typical of turbid macrotidal
systems (e.g. North West Shelf of WA) (ANZECC & ARMCANZ 2000).

4.4 Data QA/QC
44.1 Sediment samples

Field triplicate and duplicate samples were taken at three and four sites respectively. The calculated
RPD and RSD values for metals from the field QA/QC samples exceeded the guideline of +50% for a
number of analytes. Exceedances of RPD/RSD in a number of these samples were at very low levels
and where both primary and duplicate samples were < 10 times the PQL. At these concentrations, the
RPD is not considered to be significant due to the very low concentrations detected.

A small number of RPDs fell outside of these criteria:
e BariumatDC3 0
¢ NOxat DC3_0, DC3_1000SE and DC3_2000SE
The RSD for Copper at REF_NE and REF_NW also fell outside of these criteria.

Barium at site DC3_0 may have fallen outside of these limits if drilling muds containing barium have
been used in the area. This may result in a heterogeneous sediment sample composition resulting in
this breach of the RPD target. This is conceivable given that a well was drilled at this location and
elevated Barium concentrations were found at a number of surrounding sites compared to Reference
sites and sites further afield.

NOx were analysed to a low level PQL of 0.1 mg/kg. At the very low levels detected in the duplicate
samples (1.1 — 1.8 mg/L) and the relatively small component of TN that this NOx makes up (with TKN
shown to be the dominant nitrogen component in all samples), these exceedances in RPD are not
seen to invalidate the overall assessment of nitrogen in sediment samples.

The RSD for copper fell outside of the guideline criteria due to the result for from the secondary
laboratory being notably higher than the two samples from the primary laboratory (which met the RPD
criteria). These samples were referred back to the laboratory and re-analysed. The revised results
showed concentrations in line with the primary sample and the revised RSD. The result for REF_NW
fell within the criteria and, while the RSD for the revised result for REF_NE remained outside the +50%
guideline, all results were less than 10 times the LOR and so is deemed satisfactory.

Laboratory QA/QC data were all within the acceptable laboratory levels for duplicates, method blanks,
laboratory control samples and matrix spikes.

4.4.2 Water samples

One duplicate and one triplicate water sample were taken during the October survey. In all cases, the
RPDs and RSDs were within the guideline criteria of £50%.

Laboratory QA/QC data were all within the acceptable laboratory levels for duplicates, method blanks,
laboratory control samples and matrix spikes.
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Summary and Conclusions

Summary

The outcomes from the October 2016 sediment quality assessment are as follows:

Metals concentrations across the AC/RL 9 area were all well below the Guideline ISQG-Low
levels. The only exceedance of an ISQG-Low level was at site PL_S2, at the Prelude end of the
proposed pipeline route.

Petroleum hydrocarbons were detected at very low concentrations (slightly above the laboratory
PQL) at three sites, predominantly in the C16-C34 fraction. One of these sites was a reference
site at which the duplicate and triplicate samples did not register any TPH above the PQL. The
concentrations detected were well below the SQGV level for TPH.

BTEX was not detected above the laboratory PQL in any of the samples, while naphthalene was
the only PAH detected above the PQL - at one site where the concentration was equal to the PQL
and well below the Guideline level.

Oil and grease were detected at all sites with no apparent spatial trends in the distribution of
concentrations.

Radionuclides were detected at 20 sites with gross alpha more prevalent than gross beta.
Concentrations were well below the screening level applied.

Nitrogen was predominantly present as TKN with a small NOx component at some sites, while
phosphorus was present in higher concentrations.

PSD composition varied, with sites across the Crux Field typically characterised by medium to
fine sands with variable amounts of silt and clay between 5% and 42%, with the percentage of
fines (particle size <4 — 62 um) reducing with depth in a north easterly direction towards the
shallowest part of the field. A higher percentage of fines was typical of the sites in deeper waters
at the Prelude end of the proposed pipeline route.

Species richness within benthic fauna communities was typically higher in sediments with 25-35%
fines content than those with very high (>80%) or very low (<10%) fines. However, there were
many exceptions within the AC/RL9 block and along the proposed pipeline route.

At the sites where benthic fauna abundance within the samples was greatest, this was typically
attributable to a high abundance of a single morphospecies. These species were typically absent,
or present at much lower abundances, in samples from neighbouring sites and from sites with
similar seabed characteristics.

The key outcomes from the November 2016 water quality assessment, where a number of subtle
changes in the physicochemical attributes were observed since the May survey that may be
suggestive of seasonal variation, were as follows:

Water column profiles were typically similar to those observed in the May survey with a number of
subtle differences reflecting temporal variation these include:

- marginally higher DO through the water column
- marginally lower pH through the water column

- slightly lower salinity in the upper water column which increased to be higher than the May
survey in the mid water column before falling consistently to similar concentrations at the
seabed

All but a very small number of toxicant concentrations were observed to be below the ANZECC &
ARMCANZ (2000) 99% species protection levels (where PQLs were sufficiently low).

Petroleum hydrocarbons were all below the quantifiable limit indicating no evidence of impact
from petroleum development sites or natural seeps in the region.
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e  Metals concentrations were generally comparable to those reported for the May survey and, with
the exception of zinc, were all within expected ranges with all but one result (cobalt at REF_NE)
showing concentrations below the applicable ANZECC & ARMCANZ (2000) guidelines 99% or
95% species protection levels. Where guideline trigger values were not available, toxicant
concentrations were observed within levels expected for open ocean marine environments.

e  Zinc concentrations were above the Guideline level of 0.007 mg/L in all samples. Zinc was not
detected in either of the two inter laboratory duplicates; however, it was detected at a
concentration of 0.006 mg/L in a rinsate sample. This suggests that the elevated zinc levels may
be due to laboratory processes and/or (to a limited extent) sample contamination during
collection. Hence the reported concentrations may not be representative of the actual
concentrations within the water samples collected during the survey. This would render the data
unsuitable for use in determining site-specific trigger levels for zinc in the study area

e Nutrient concentrations were very low across all sites with all samples returning concentrations
below the PQLs for both TN and NOx consistent with the results at the same set of sites sampled
during the May survey. Samples were tested for TP to a lower PQL in October (PQL = 0.005
mg/L) compared to the May survey (PQL = 0.01 mg/L) with concentrations all slightly above the
previously applied 0.01 mg/L PQL. This suggests a very small increase in TP concentrations
during the October survey. Combined with the analytical results for chlorophyll and phaeophytin,
there is no evidence of any increase in nutrient loads even with the small observed increase in
TP.

e Photosynthetic pigments in surface waters were below the laboratory PQL at all sites. This is
consistent with the May survey where chlorophyll concentrations equalled the PQL of 0.1 mg/L at
three of the sites that were resampled in October. These results suggest very little seasonal
variation in photosynthetic pigments in the surface waters between the two surveys.

e Physical characteristics were within the expected ranges for this time of year when compared to
the background data presented in previous desk top studies (Shell 2014, 2015a).

5.2 Conclusion

No evidence was found to suggest that the marine environment across the Crux Field or along the
proposed pipeline route has been impacted adversely to date from natural or anthropogenic sources.

The results of the October survey supports the assertion that water quality in the AC/RL9 area can be
classified as effectively unmodified, which would be expected given the remote location of the Crux
Field and the distance to neighbouring fields that have been developed.

Little seasonal variation was observed in the limited number of sites sampled in both the May survey
and this survey. Notable differences were all in the physical parameters rather than chemical
characteristics of the waterbody. Baseline data relating to the physical water characteristics collected
as part of this survey are suitable for use in developing site-specific criteria against which future
monitoring data could be assessed. With the exception of the zinc data from this survey, the baseline
dataset could also be used to develop site-specific criteria

Similarly, there is generally little evidence of substantial widespread impacts upon sediment quality
from anthropogenic sources; however it is possible that the higher concentrations of metals at the
Prelude end of the proposed pipeline route may be due to a combination of the higher proportion of
finer particles and the activities associated with the Prelude development. Some increased levels of
barium in the vicinity of exploration wells drilled in 2015 appear to be evident, but this is expected of
drilling activities and would be anticipated to attenuate naturally over time. Detections of hydrocarbons
in sediment samples were dispersed across a wide area suggesting that it is unlikely that these results
are due to large scale or wide spread anthropogenic sources.

Average concentrations of metals at the reference sites were being skewed by the lower
concentrations measured in the samples collected at REF_NE. This site is located in a shallower part
of the field where sediment grain sizes are coarser. This difference in physical characteristics at the
site may compromise its suitability as a reference site for future monitoring programs. Hence it is
suggested that REF_NE can be excluded as a reference site in future surveys.
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The water and sediment quality data collected during the baseline surveys provide a snapshot of the
marine environment at these locations and will allow future comparisons to identify any impacts due to
the development and/or operation of the Crux Field.

The high degree of variability in benthic community characteristics between the replicate samples at
each reference site, and between sites with similar physical sediment characteristics (e.g. PSD, water
depth) is indicative of the patchiness in benthic fauna distribution typically found in soft sediment
habitats. This precludes the effective use of benthic fauna monitoring to detect impacts from
development activities.

Any future comparisons that are made to this baseline data should be done considering the
surrounding field activities (development and operations activities which could potentially impact
sediment and water quality either temporarily or longer term) and natural medium to long-term climatic
cycles and temporal variation associated with these systems (which may result in natural variation in
water quality parameters such as nutrients, pH, temperature, DO and salinity etc.).
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Appendix A Field Log - Sediments

Table 8 Sediment sample field sampling data sheets
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Image

A-5

Table 9 Sediment sample photographic record
‘ Sample ID Site name

CSo1 PL_S1

CS02 PL_S2

CS03 REF_NE

Cso4 REF_SE
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‘ Sample ID Site name Image

CSh1 DC3_1000SE 5
CSso7 DC3_500SE

CSo08 DC3 0

CS09 DC3_500NW
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A-7

CS10 DC2_0

Csi11 DC2_500NE
CS12 DC2_1000NE
CS13 DC2_2000NE
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‘ Sample ID Site name

CS14 DC1_0

CS15 DC1_500NW
CS16 DC1_1000NW
CS17 REF_NW
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‘ Sample ID Site name

CS35 REF_NW
CS65 REF_NW
cs18 DC1_2000NW
Cs19 DC1_500SE
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‘ Sample ID Site name

CS20 DC2_1000SW
cs21 DC2_2000SW
CS22 REF_SW
CS66 REF_SW
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CS67 REF_SW
cs23 PL_S14
cs24 PL_S12.5
CS25 PL_S11
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CS26 PL_S9.5
CS27 PL S8
CS28 PL_S7
cs31 PL_S3
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Appendix B Analysis results and Laboratory reports — Sediment
Chemistry
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Table 10 Sediment sample chemical analysis results for sites around the proposed drill centres
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Table 11 Sediment sample chemical analysis results for reference sites and sites along the proposed pipeline route
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Appendix D  Laboratory report - Benthic fauna

Table 12 Benthic Fauna sample data
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Appendix E  Water quality sonde calibration certificates
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Physicochemical water column profile data

Table 13 Water column profile site locations

Site Latitude/ Longitude Water Deployed
(GDA94) depth (WST)
(MSL)

DCO 12°58.341'S 124°26.680'E 166m | 1606 02/11/16
DCO_SW2000 12°59.106'S 124°25.914'E 165m | 1505 02/11/16
DC1_NW2000 12°57.113'S 124°25.749°E 166m | 1812 02/11/16
DC2_NE2000 12°57.233'S 124°27.866'E 166m | 1736 02/11/16
FPSO 0 12°58.941'S 124°27.773'E 166m | 1631 02/11/16
FPSO_NE2000 12°58.236'S 124°28.492'E 160m | 1705 02/11/16
PL-1 (KP103) 13°27.578'S 123°39.726'E 210m | 1553 30/10/16
PL-2 (KP65) 13°14.413'S 123°56.000'E 200m | 1245 30/10/16
PL-3 (KP18) 13°01.841'S 124°18.380°'E 180m | 0640 30/10/16
REF_NE 12°55.310'S 124°34.543'E 95m 0640 02/11/16

Table 14 Temperature (°C) / depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO0_Sw2000 DC1_Nw2000 DC2 NE2000
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May Nov
1-10m 31.1 30.7 31.2 30.6 313 30.5 313 30.8
10-20m 31.1 30.4 31.2 30.4 31.1 30.3 31.1 30.3
20-30m 30.9 29.8 31.1 30.3 31.1 29.6 31.1 30.0
30-40m 29.7 28.9 311 294 31.1 28.7 31.1 29.6
40-50m 28.2 28.2 30.6 28.8 30.7 28.4 30.5 28.9
50-60m 27.0 28.0 29.3 28.4 20.1 27.6 29.1 27.8
60-70m 26.5 27.4 27.7 27.8 27.8 26.8 27.4 27.3
70-80m 25.8 26.6 26.6 27.1 26.6 26.4 26.4 26.9
80-90m 25.1 26.2 25.4 26.5 25.5 25.9 25.6 26.2
90-100m 24.3 25.5 24.6 26.1 24.8 25.5 24.6 25.5
100-110m 23.1 24.8 23.4 25.3 24.0 25.0 23.5 24.9
110-120m 22.6 24.0 22.3 24.3 21.8 24.4 224 24.0
120-130m 20.8 224 20.8 23.6 20.6 23.6 20.7 22.7
130-140m 18.8 20.7 19.7 22.3 19.2 22.2 19.1 20.8
140-150 m 17.9 19.5 18.0 20.3 18.0 20.3 17.7 20.2
150-160m 17.2 19.2 17.3 19.1 17.2 18.5 17.4 19.9
160-170m 16.8 19.2 17.0 18.6 16.9 17.8 17.1 19.6
170-180 m - - 16.7 18.5 - - - -
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Table 15 Temperature (°C) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 FPSO_NE2000
Apr/May Nov Apr/May Nov
1-10m 30.9 30.6 30.9 30.9
10-20m 30.9 30.4 30.9 30.2
20-30m 30.9 30.1 30.9 30.0
30-40m 30.5 29.6 30.1 29.6
40-50m 29.3 28.5 290.1 28.7
50-60m 28.2 275 28.0 27.6
60-70m 27.2 27.3 26.9 27.2
70-80m 26.3 26.8 25.9 26.6
80-90m 25.8 26.2 24.9 26.3
90-100m 24.6 25.5 23.8 25.9
100-110m 23.2 24.9 23.1 25.3
110-120m 22.3 23.9 21.9 24.3
120-130m 20.6 21.9 20.5 22.0
130-140m 19.2 20.2 18.8 19.9
140-150 m 17.9 19.3 17.8 19.7
150-160 m 17.3 19.2 17.2 19.6
160- 170 m 16.9 19.1 17.0 19.6

Table 16 Temperature (°C) / depth profiles at sites along the Pipeline and reference sites

F-2

Depth PL-1 PL-2 PL-3 REF_NE
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May | Nov
1-10m 31.1 30.9 31.1 30.4 30.9 30.2 30.8 30.1
10-20m 30.8 30.2 31.0 30.2 30.9 30.2 30.9 30.0
20-30m 30.8 29.7 30.9 30.2 30.9 30.2 30.8 29.6
30-40m 30.8 28.9 29.2 30.0 29.4 29.9 30.1 28.9
40-50m 30.3 28.4 27.8 29.6 27.8 28.6 29.2 27.9
50-60m 28.7 27.8 26.6 29.0 26.7 27.7 28.0 275
60-70m 27.6 27.2 26.1 28.4 26.3 27.6 26.9 27.2
70-80m 26.7 26.8 25.1 27.8 25.4 26.7 25.7 26.6
80-90m 25.4 26.5 24.4 26.8 24.3 26.0 24.2 25.3
90-100m 23.7 26.3 23.7 26.0 23.2 25.2 22.5 24.1
100-110m 22.6 25.9 23.2 25.5 22.0 24.3 - -
110- 120 m 21.5 25.0 22.6 24.9 21.0 23.6 - -
120- 130 m 20.5 24.2 21.4 24.2 20.4 22.8 - -
130- 140 m 19.3 21.8 20.9 22.9 19.3 22.2 - -
140-150 m 18.3 20.1 204 20.7 18.6 215 - -
150-160 m 17.4 18.6 19.9 19.5 174 20.4 - -
160-170m 16.4 17.0 18.6 17.8 16.2 18.7 - -
170-180m 15.8 16.7 17.7 16.8 16.2 17.8 - -
180-190m 15.4 16.3 16.4 16.7 - - - -
190-200m 14.9 16.1 15.1 16.6 - - - -
200-210m 14.8 16.1 14.9 16.6 - - - -
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Figure 10 Temperature (°C) / depth profiles plots for each site sampled during May (survey 1) and November (survey 2)
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Table 17  Salinity (PSU) / depth profiles at sites surrounding proposed Drill Centre locations
Depth DCO | DCO SW2000 | DC1 NW2000 | DC2 NE2000 |
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May Nov
1-10m 34.94 34.76 34.94 34.75 34.95 34.75 34.94 34.72
10-20m 34.94 34.75 34.94 34.75 34.94 34.74 34.94 34.65
20-30m 34.90 34.71 34.94 34.74 34.94 34.72 34.94 34.76
30-40m 34.73 34.64 34.93 34.72 34.94 34.65 34.93 34.77
40-50m 34.61 34.68 34.83 34.72 34.84 34.77 34.82 34.71
50-60m 34.58 34.81 34.69 34.80 34.67 34.85 34.65 34.68
60-70m 34.57 34.83 34.60 34.87 34.62 34.83 34.59 34.72
70-80m 34.56 34.84 34.56 34.83 34.57 34.84 34.58 34.82
80-90m 34.56 34.84 34.55 34.86 34.55 34.81 34.56 34.81
90-100m 34.53 34.80 34.55 34.88 34.55 34.80 34.55 34.80
100-110m 34.53 34.77 34.52 34.80 34.54 34.75 34.53 34.74
110-120m 34.52 34.75 34.52 34.79 34.49 34.74 3451 34.76
120-130m 34.48 34.73 34.50 34.78 34.50 34.76 34.50 34.77
130-140m 34.50 34.72 34.50 34.73 34.50 34.75 34.47 34.72
140 - 150 m 34,51 34.67 34.49 34.70 34,51 34.69 34.52 34.68
150 - 160 m 34,51 34.64 34.52 34.66 34,51 34.60 34.52 34.65
160-170 m 34.52 34.62 34.52 34.63 34.53 34.57 34.53 34.65
170-180m - - 34.53 34.61 - - - -

Table 18 Salinity

(PSU) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 FPSO_NEZ2000
Apr/May Nov Apr/May Nov
1-10m 34.83 34.75 34.83 34.72
10-20m 34.83 34.75 34.84 34.67
20-30m 34.84 34.75 34.85 34.76
30-40m 34.80 34.74 34.74 34.75
40-50m 34.69 34.66 34.68 34.71
50 - 60 m 34.63 34.62 34.62 34.69
60-70m 34.58 34.66 34.56 34.68
70-80m 34.57 34.75 34.57 34.70
80-90m 34.56 34.82 34.54 34.76
90-100m 34.53 34.78 34.54 34.78
100-110m 34.52 34.77 34.53 34.77
110-120m 34.51 34.76 34.50 34.76
120-130m 34.50 34.74 34.50 34.72
130-140m 34.49 34.71 34.48 34.72
140-150 m 34.50 34.67 34.51 34.66
150 - 160 m 34.53 34.64 34.52 34.64
160-170m 34.52 34.63 34.53 34.64
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Table 19 Salinity (PSU) / depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 | REF_NE |
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May | Nov
1-10m 34.86 | 34.68 | 34.88 34.69 3483 | 34.73 | 34.79 34.39
10-20m 34.86 | 3471 | 34.86 34.73 34.82 |34.73 | 34.79 34.48
20-30m 34.86 |34.69 | 34.84 34.74 3481 |34.73| 34.78 34.53
30-40m 34.86 | 34.72 | 34.67 34.76 34.65 |34.70 | 34.75 34.63
40-50m 34.78 | 34.72 | 34.60 34.87 3458 |34.68 | 34.67 34.58
50-60m 34.64 |34.77 | 34.56 34.99 3456 |34.70 | 34.59 34.57
60-70m 3459 [34.82| 34.55 35.01 3455 |34.81| 34.57 34.58
70-80m 34.54 | 35.08 | 34.53 35.02 3452 |34.85| 34.54 34.63
80-90m 3451 [35.08| 3451 35.00 3451 |34.88 | 34.53 34.70
90-100m 3449 |35.06| 34.50 34.92 3450 |34.88| 34.49 34.73
100-110m 34.48 |34.98 | 34.49 34.84 34.49 | 34.86 - -
110-120m 3449 |34.87 | 34.46 34.79 3450 |34.81 - -
120-130m 3449 3480 | 34.48 34.72 3450 | 34.79 - -
130-140m 3449 |34.72 | 34.49 34.71 34.47 | 34.77 - -
140-150 m 3451 [34.69| 34.50 34.73 34.49 | 34.75 - -
150-160m 3451 |34.66 | 34.50 34.65 34.47 | 34.73 - -
160-170m 3451 |34.64| 34.49 34.65 3451 | 34.70 - -
170-180m 3453 [3459 | 34.49 34.61 3451 | 34.66 - -
180-190 m 3453 [3458 | 34.50 34.59 - - - -
190 - 200 m 34.54 34.57 34.53 34.57 - - - -
200-210m 3454 | 3456 | 34.54 34.56 - - - -
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Figure 11 Salinity (PSU) / depth profiles plots for each site sampled during May (survey 1) and November (survey 2)
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Table 20 Dissolved Oxygen (% Saturation) / depth profiles at sites surrounding proposed Drill Centre locations

DCO DCO0_SWwW2000 DC1_NWwW2000 DC2_NE2000

Depth Apr/Ma

y Nov Apr/May Nov Apr/May Nov Apr/May Nov
1-10m 91.63 102.4 91.60 108.3 95.99 106.3 93.96 106.6
10-20m 99.18 107.3 99.58 108.1 100.79 106.5 100.18 107.1
20-30m 99.23 108.5 99.81 108.1 100.94 108.5 100.33 107.9
30-40m 98.66 107.6 99.87 110.0 100.98 106.4 100.47 108.3
40-50m 90.01 105.8 99.63 108.9 100.64 106.0 100.34 107.3
50 -60m 74.29 106.0 98.99 108.1 99.64 102.0 98.86 101.0
60-70m 70.47 99.8 86.26 104.8 90.10 91.0 82.32 95.7
70-80m 71.09 89.9 72.02 96.7 80.50 86.7 78.23 92.9
80-90m 68.93 85.6 71.36 87.0 72.13 83.9 72.40 86.4
90 -100m 65.12 83.0 65.98 84.1 67.22 815 66.41 82.0
100-110m 60.26 78.9 61.37 81.4 64.44 79.8 62.94 79.4
110-120m 60.08 74.8 58.05 75.4 58.83 76.6 60.37 74.0
120-130 m 54.72 67.3 54.85 71.0 55.06 72.1 55.87 66.9
130-140m 49.70 61.5 52.23 67.7 51.75 65.8 51.39 61.7
140-150 m 46.40 57.2 47.70 60.6 47.99 59.6 46.43 58.6
150-160m 44.28 55.5 44.75 56.2 45.46 51.3 44.76 57.7
160-170m 42.99 55.2 43.66 53.3 43.89 48.2 43.92 55.9
170-180m - - 42.96 53.0 - - - -

Table 21 Dissolved Oxygen (% Saturation) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 FPSO_NE2000
Apr/May Nov Apr/May Nov
1-10m 93.47 107.1 92.47 106.9
10-20m 98.30 107.3 98.54 107.5
20-30m 98.67 108.0 98.79 108.0
30-40m 98.11 108.3 96.63 108.3
40-50m 94.87 105.7 93.82 106.8
50 - 60 m 89.95 97.7 87.15 99.5
60-70m 76.11 95.3 74.15 95.2
70-80m 71.27 89.5 70.92 88.1
80-90m 71.37 86.5 67.54 86.2
90-100m 65.99 82.9 62.56 84.8
100-110m 60.97 79.2 61.17 81.5
110-120m 58.53 74.0 58.17 76.1
120-130m 54.42 66.3 54.12 67.4
130-140m 50.27 59.6 49.53 57.8
140 - 150 m 46.38 56.0 46.05 56.2
150-160 m 43.70 54.8 43.62 56.0
160-170m 42.61 54.6 42.62 55.7
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Table 22 Dissolved Oxygen (% Saturation) / depth profiles at sites along the Pipeline and reference sites
Depth PL-1 PL-2 PL-3 | REF_NE |
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May | Nov
1-10m 94.38 109.4 86.63 108.9 88.94 108.2 92.50 105.8
10-20m 99.14 109.5 96.65 109.3 97.84 108.2 98.07 106.3
20-30m 99.45 110.3 98.59 109.1 98.23 108.0 98.25 107.1
30-40m 99.68 1114 96.88 109.4 95.20 108.5 96.53 104.8
40-50m 99.39 109.8 84.57 110.6 86.48 109.1 92.01 96.6
50-60m 100.52 | 107.3 69.37 1111 79.30 106.1 80.93 91.4
60-70m 96.37 99.4 67.68 109.2 76.84 104.2 70.77 88.8
70-80m 88.80 86.0 69.47 105.5 71.51 93.0 68.11 85.8
80-90m 76.94 81.8 65.32 93.0 65.90 83.7 64.68 80.8
90-100m 66.29 78.5 62.02 85.7 61.19 75.6 59.67 75.3
100-110m 59.83 77.2 60.27 82.3 57.03 71.3 - -
110-120 m 57.73 75.9 59.83 77.0 52.23 71.2 - -
120-130 m 54.26 72.4 55.56 72.6 49.88 67.4 - -
130- 140 m 50.48 64.7 54.80 67.4 49.56 64.9 - -
140 - 150 m 48.51 57.3 53.76 61.8 47.72 62.5 - -
150 - 160 m 46.49 54.1 52.32 58.4 44.59 58.8 - -
160 - 170 m 44.87 50.9 49.23 54.2 42.12 52.6 - -
170-180m 43.45 49.9 47.59 50.6 42.18 50.1 - -
180-190 m 42.48 48.6 45.08 49.6 - - - -
190 - 200 m 41.45 48.0 42.50 49.3 - - - -
200-210m 41.25 47.7 42.06 49.2 - - - -
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Figure 12 DO (% saturation) / depth profiles plots for each site sampled during May (survey 1) and November (survey 2)
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Table 23 pH/depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO0_SWwW2000 DC1_Nw2000 DC2 NE2000
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May Nov
1-10m 8.13 8.13 8.08 7.94 8.13 8.24 8.09 8.20
10-20m 8.13 8.14 8.08 7.94 8.13 8.25 8.09 8.22
20-30m 8.13 8.15 8.08 7.95 8.12 8.27 8.08 8.23
30-40m 8.12 8.16 8.08 7.97 8.11 8.28 8.08 8.25
40-50m 8.09 8.17 8.08 7.99 8.11 8.28 8.08 8.26
50-60m 8.05 8.17 8.06 7.99 8.09 8.29 8.06 8.27
60-70m 8.03 8.17 8.03 8.00 8.07 8.28 8.02 8.27
70-80m 8.03 8.17 7.99 8.01 8.04 8.27 8.00 8.26
80-90m 8.02 8.17 7.98 8.01 8.01 8.27 7.98 8.25
90-100m 8.00 8.16 7.95 8.00 7.99 8.26 7.96 8.25
100-110m 7.98 8.16 7.93 8.01 7.97 8.26 7.94 8.25
110-120m 7.97 8.16 7.91 8.01 7.94 8.26 7.92 8.25
120-130m 7.95 8.16 7.89 8.01 7.92 8.25 7.90 8.24
130-140m 7.93 8.17 7.87 8.01 7.90 8.25 7.87 8.25
140-150 m 7.90 8.16 7.84 8.02 7.87 8.25 7.84 8.23
150-160m 7.88 8.14 7.82 8.01 7.85 8.06 7.82 8.21
160-170m 7.87 8.13 7.80 7.99 7.83 7.97 7.81 8.20
170-180 m - - 7.80 7.98 - - - -

Table 24 pH/depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 FPSO_NEZ2000
Apr/May Nov Apr/May Nov
1-10m 8.04 8.20 8.11 8.17
10-20m 8.05 8.21 8.11 8.19
20-30m 8.06 8.22 8.11 8.20
30-40m 8.06 8.22 8.10 8.21
40-50m 8.05 8.24 8.09 8.23
50 - 60 m 8.04 8.24 8.06 8.23
60-70m 8.01 8.23 8.03 8.22
70-80m 7.99 8.23 8.01 8.22
80-90m 7.99 8.22 8.00 8.21
90-100m 7.97 8.22 7.98 8.21
100-110m 7.95 8.22 7.96 8.21
110-120m 7.94 8.22 7.95 8.21
120-130m 7.92 8.22 7.93 8.22
130-140m 7.90 8.22 7.90 8.22
140-150 m 7.87 8.20 7.87 8.19
150 - 160 m 7.85 8.18 7.85 8.18
160-170m 7.83 8.17 7.84 8.16
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Table 25 pH/ depth profiles at sites along the Pipeline and reference sites

Depth PL-1 PL-2 PL-3 REF NE
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May | Nov
1-10m 8.06 8.14 8.08 8.03 8.12 8.25 8.02 8.25
10-20m 8.07 8.15 8.09 8.04 8.12 8.25 8.04 8.25
20-30m 8.07 8.16 8.09 8.05 8.12 8.25 8.06 8.25
30-40m 8.07 8.17 8.07 8.06 8.11 8.26 8.07 8.26
40-50m 8.07 8.18 8.04 8.08 8.08 8.27 8.06 8.26
50-60m 8.06 8.18 7.99 8.09 8.06 8.28 8.04 8.25
60-70m 8.04 8.18 7.98 8.10 8.04 8.27 8.01 8.24
70-80m 8.02 8.16 7.97 8.11 8.02 8.26 8.00 8.24
80-90m 7.98 8.15 7.95 8.11 8.00 8.25 7.99 8.24
90-100m 7.95 8.14 7.93 8.11 7.98 8.23 7.98 8.24
100-110m 7.92 8.13 7.91 8.10 7.96 8.22 - -
110-120m 7.90 8.14 7.91 8.10 7.94 8.21 - -
120-130m 7.89 8.14 7.89 8.10 7.92 8.20 - -
130-140m 7.86 8.16 7.88 8.10 7.91 8.19 - -
140-150 m 7.84 8.14 7.87 8.11 7.89 8.18 - -
150-160m 7.82 8.13 7.86 8.11 7.87 8.17 - -
160-170m 7.80 8.12 7.85 8.10 7.85 8.16 - -
170-180 m 7.78 8.10 7.83 8.07 7.84 8.15 - -
180 - 190 m 7.77 8.09 7.81 8.05 - - - -
190 - 200 m 7.76 8.07 7.78 8.04 - - - -
200 - 210 m 7.75 8.06 7.77 8.03 - - - -
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Figure 13 pH/ depth profiles plots for each site sampled during May (survey 1) and November (survey 2)

Revision 0 — 19-May-2017
Prepared for — Shell Australia Pty Ltd — ABN: 14009663576



AECOM

Shell Crux Baseline Surveys
Crux Field Baseline Sediment and Water Quality Assessment
Commercial-in-Confidence

Table 26  Turbidity (NTU) / depth profiles at sites surrounding proposed Drill Centre locations

Depth DCO DCO0_SWwW2000 DC1_Nw2000 DC2 NE2000
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May Nov
1-10m 0.31 0.13 0.32 0.11 0.26 0.35 0.33 0.16
10-20m 0.25 0.09 0.28 0.08 0.32 0.29 0.29 0.11
20-30m 0.26 0.16 0.30 0.14 0.27 0.23 0.36 0.11
30-40m 0.26 0.22 0.29 0.12 0.25 0.25 0.32 0.24
40-50m 0.29 0.22 0.30 0.14 0.24 0.34 0.29 0.28
50-60m 0.30 0.23 0.27 0.19 0.21 0.32 0.31 0.28
60-70m 0.35 0.22 0.29 0.21 0.24 0.32 0.27 0.27
70-80m 0.28 0.15 0.29 0.20 0.21 0.26 0.26 0.21
80-90m 0.33 0.19 0.31 0.18 0.23 0.30 0.26 0.27
90-100m 0.37 0.15 0.30 0.16 0.22 0.31 0.40 0.26
100-110m 0.45 0.20 0.46 0.20 0.40 0.31 0.47 0.27
110-120m 0.34 0.17 0.49 0.21 0.33 0.34 0.40 0.24
120-130m 0.48 0.19 0.51 0.23 0.33 0.31 0.33 0.26
130-140m 0.47 0.21 0.40 0.22 0.34 0.38 0.41 0.26
140-150 m 0.47 0.23 0.51 0.22 0.42 0.38 0.48 0.26
150-160m 0.46 0.55 0.51 0.21 0.42 0.46 0.49 0.46
160-170m 0.44 0.81 0.50 0.63 0.43 0.49 0.45 0.97
170-180 m - - 0.50 0.58 - - - -

Table 27  Turbidity (NTU) / depth profiles at sites surrounding proposed FPSO Locations

Depth FPSO 0 FPSO_NEZ2000
Apr/May Nov Apr/May Nov
1-10m 0.30 0.25 0.32 0.24
10-20m 0.26 0.18 0.29 0.18
20-30m 0.26 0.11 0.30 0.16
30-40m 0.28 0.13 0.30 0.24
40-50m 0.27 0.23 0.29 0.28
50 - 60 m 0.28 0.28 0.28 0.27
60-70m 0.30 0.24 0.28 0.28
70-80m 0.26 0.22 0.32 0.27
80-90m 0.29 0.09 0.30 0.25
90-100m 0.26 0.16 0.43 0.28
100-110m 0.40 0.20 0.32 0.27
110-120m 0.32 0.17 0.36 0.29
120-130m 0.35 0.25 0.42 0.27
130-140m 0.48 0.24 0.49 0.48
140 - 150 m 0.49 0.39 0.51 1.19
150 - 160 m 0.47 0.92 0.52 1.52
160-170m 0.49 0.95 0.53 1.98
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Depth PL-1 PL-2 PL-3 REF NE
Apr/May | Nov | Apr/May Nov | Apr/May | Nov | Apr/May | Nov

1-10m 0.36 0.25 0.34 0.05 0.40 0.18 0.39 0.28
10-20m 0.28 0.13 0.31 0.02 0.24 0.14 0.33 0.20
20-30m 0.26 0.15 0.33 0.01 0.20 0.14 0.30 0.25
30-40m 0.28 0.15 0.32 0.01 0.22 0.16 0.33 0.31
40-50m 0.26 0.14 0.45 0.02 0.21 0.13 0.32 0.32
50-60m 0.27 0.26 0.40 0.01 0.21 0.16 0.29 0.34
60-70m 0.26 0.28 0.26 0.04 0.22 0.14 0.41 0.33
70-80m 0.34 0.32 0.25 0.03 0.23 0.13 0.36 0.33
80-90m 0.24 0.32 0.25 0.04 0.31 0.16 0.44 0.33
90-100m 0.25 0.32 0.24 0.02 0.36 0.16 0.46 0.34
100-110m 0.25 0.32 0.24 0.04 0.41 0.23 - -
110-120m 0.25 0.33 0.22 0.04 0.44 0.16 - -
120-130m 0.25 0.31 0.24 0.01 0.62 0.14 - -
130-140m 0.26 0.33 0.23 0.02 0.44 0.13 - -
140-150 m 0.24 0.34 0.23 0.06 0.47 0.13 - -
150-160m 0.31 0.33 0.24 0.04 0.60 0.21 - -
160-170m 0.26 0.32 0.23 0.03 0.66 0.42 - -
170-180m 0.33 0.32 0.23 0.05 0.74 0.73 - -
180-190 m 0.38 0.32 0.27 0.04 - - - -
190-200 m 0.50 0.30 0.46 0.05 - - - -
200 - 210 m 0.72 0.34 0.45 0.04 - - - -
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Figure 14 Turbidity (NTU) / depth profiles plots for each site sampled during May (survey 1) and November (survey 2)
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Shell Crux Baseline Surveys

Crux Field Baseline Sediment and Water Quality Assessment

Commercial-in-Confidence

Table 29 Water sampling site locations

Location Latitude/Longitude (GDA94) Collected (WST)
DCO_1 12°58.356’S 124°26.691'E 1530 02/11/16
DCO_2 (triplicate) 12°58.374’S 124°26.667'E 1542 02/11/16
DCO_3 (triplicate) 12°58.336’S 124°26.690’E 1554 02/11/16
DCO_SW2000 12°59.119'S 124°25.906'E 1440 02/11/16
DC1_Nw2000 12°57.058’'S 124°25.786'E 1825 02/11/16
DC2_NE2000 12°57.215'S 124°27.874'E 1750 02/11/16
FPSO_0 12°59.017’S 124°27.735'E 1647 02/11/16
FPSO_NE2000 12°58.200’S 124°28.518'E 1720 02/11/16
PL-1 (KP103) 13°28.178’'S 123°39.023'E 1515 03/11/16
PL-2 (KP65) 13°14.513'S 123°55.937'E 1103 03/11/16
PL-3_1 (KP18) 13°02.199'S 124°17.316'E 0628 03/11/16
PL-3_2 (KP18) (duplicate) 13°02.159'S 124°17.364'E 0640 03/11/16
REF_NE 12°55.374’S 124°34 499'E 0710 02/11/16
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Table 30 Laboratory analytical results summary

G-2

DCO_SW2000 DCO DCO FPSO 0 FPSO_NE2000 | DC2 NE2000 | DC1_NW2000 PL 3 PL 3 PL 2 PL 1 REF_NE
Analyte Unit |Trigger® |PQL
Hydrocarbons
TPH Low Level pg/L - 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
BTEX
Benzene mg/L 05 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Toluene mg/L| 0.18° 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ethylbenzene mg/L| 0.005° 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Xylenes (Total) mg/L| 0.625° 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Metals
Aluminium - Total mg/L - 0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 <0.01 0.01 0.02 <0.01
Arsenic - Total mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Barium - Total mg/L - 0.01 0.01 0.01 0.01 0.02 0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 0.02
Iron - Total mg/L - 0.01 0.1 0.06 0.05 0.04 0.04 0.09 0.04 0.03 0.03 0.02 0.02 0.2
Cadmium - Total mg/L| 0.0007 | 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt - Total mg/L| 0.001° [ 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002
Chromium - Total mg/L| 0.0077 | 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Total mg/L | 0.0013° | 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury - Total mg/L| 0.0001 | 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel - Total mg/L| 0.007 0.001 <0.001 0.001 0.001 0.001 <0.001 0.001 0.001 0.001 0.001 0.001 0.001 <0.001
Lead - Total mg/L| 0.0022 | 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc - Total mg/L| 0.007 0.005 0.035 0.029 0.029 0.026 0.026 0.011 0.01 0.02 0.02 0.015 0.014 0.046
Nutrients
Total Nitrogen mg/l| 01¢ 0.1 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01
Total Phosphorus mg/lL| 0.01° 0.005 0.011 0.012 0.011 0.011 0.01 0.011 0.011 0.01 0.01 0.011 0.01 0.012
NOx-N mg/L| 0.004° 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Photosynthetic pigments
CHLORO &’ pg/L 0.9° 01 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <01 <01 <0.1 <0.1 <0.1 <0.1
CHLORO b’ pg/L = 0.1 =01 =01 =01 =01 <0.1 <0.1 <0.1 =01 =01 =0.1 <01 <01
CHLORO ¢’ g/l - 0.1 <0.1 =0.1 =0.1 =0.1 =0.1 <0.1 <0.1 <0.1 =0.1 =0.1 =0.1 <0.1
CHLOROPHYLL'a' pg/L 0.9° 0.1 <0.1 <0.1 <0.1 <01 <01 <01 <01 <01 <0.1 <0.1 <0.1 <01
PHAEOPHYTIN'G' pg/l = 0.2 =0.2 <0.2 <0.2 =0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 =0.2

Concentrations above PQL in bold

a - ANZECC / ARMCANZ 99% species protection level

b - ANZECC / ARMCANZ low reliability trigger viaues

c - ANZECC / ARMCANZ 95% species protection level

d - ANZECC / ARMCANZ Default trigger level. Site specific trigger level to be developed using baseline data
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1. INTRODUCTION

11 Report Structure

The report structure for the project is summarised in Table 1.1.

Table 1.1: Report Structure

Fugro Report No. | Volume Report Titles

FRPT GP1569 1A Crux Site Geophysical Results and Drawings

FRPT GP1569 1B Crux to Prelude Geophysical Results and Drawings

FRPT GP1569 1C Geotechnical Factual Data

FRPT GP1569 1D (this report) Environmental Habitat

FRPT GP1569 2 Geophysical, Geotechnical and Environmental Survey Operations
1.2 Project Description

Shell Australia Pty Ltd (Shell) contracted Fugro Survey Pty Ltd (Fugro) to carry out geophysical
geotechnical and environmental survey services for the Crux Field development. The Crux Field is

located approximately 620 km to the north-east of Broome and 740 km to the west of Darwin. It is seen
as a possible tie-in to the Prelude Field which is located 160 km to the south-west of the Crux Field. An
overview of the proposed Crux Field development is shown as Figure 1.1.

PRELUDE [
PRELUDE DC1-P

wazss-s

a3y / A

1 L A
Kilometers
1 1

Figure 1.1: General location diagram

The survey was carried out between 06 April and 02 May 2017 on the MV Fugro Equator. Fugro were
contracted to undertake the survey, which comprised a combination of geophysical data acquisition,

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018 Page 1 of 43
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geotechnical sampling and testing and environmental camera operations. Additional sample field testing
and sub-sampling was conducted by the Remote Intelligent Geotechnical Seabed Surveys (RIGSS)
division of the University of Western Australia (UWA) on behalf of RPS Group.

The full range of geophysical, geotechnical and environmental survey information collected included:

Survey positioning;

Multibeam Bathymetry Echo Sounding (MBES);

Side Scan Sonar (SSS);

Magnetometer;

Chirp Sub-Bottom Profiling (SBP);

Airgun multi-channel seismic reflection;

Gravity Piston Core (GPC) and Box Core (BC) sampling;
Offshore geotechnical laboratory testing;

Riggs in situ sample testing (conducted by UWA);
Sediment sub-sampling (conducted by UWA on behalf of RPS);
Seabed photography and video transects.

This document reports the results of the habitat assessment conducted at the Crux site and provisional
pipeline route to connect the Crux Field with the Prelude Field. The proposed well locations at the Crux
site are provided in Table 1.2 and displayed spatially in Figure 4.1. All survey related works were carried
out in accordance with Shell technical specifications and the Fugro Business Management System
(BMS).

Table 1.2: Proposed Well Locations

GDA94, MGA94, UTM Zone 51, CM123 °East

Name Easting Northing
[m] [m]

DC-C1 656 470 8 566 340

DC-CA1 657 510 8 566 000

DC-CAL1 657 550 8 565 000

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018 Page 2 of 43
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2. SCOPE OF WORK

2.1 Survey Area

-l"uann

A provisional pipeline route was surveyed to connect the Crux Field back to the Prelude Field. This

survey included a primary route 160 km in length and an alternate route at the southwestern end where

the route crosses a seabed ridge. Two areas of further development were surveyed where the primary

route and the alternate route transverse the seabed ridge. A site survey of 8 km by 14.6 km was also

conducted at the Crux Field.

2.2 Survey Objectives

The survey objectives are shown in Table 2.1.

Table 2.1: Survey Objectives
Priority | Acquisition/Reporting Objective Project Objective
o General mapping of seabed;
. . Identification and mapping of seafloor
Mapping of seabed features, sediments, © bpIng .
geohazards throughout the site;
bathymetry and morphology across the survey ) . . .
. T . o Narrowing of site selection for drill centre and
11 site. This is to be achieved through the referred foundation concents:
' acquisition of MBES and SSS data from a hull P -Oncepis, -
o  Support exploratory pipeline routing and
mounted or towed survey platform, o
augmented by seabed soil samples optimisation;
9 y P o Optimise placement and/or assess risks for
future geotechnical program.
o General mapping of shallow soil units and
geology across site;
Mapping of the shallow soil units, geological | o  Perform tie lines at well and legacy seismic
features and anomalies at least in the top 200 locations within the Crux field;
m (below seafloor) across the site. This is to | o  Identification and mapping of sub-surface
be achieved through the acquisition of SBP geohazards;
data augmented where possible by shallow | o  Narrowing of site selection for drill centre and
12 soil samples and piston cores. preferred foundation concepts;
' o Assess top soil unit thickness along indicative
Where possible using the use of two SBP pipeline route and optimise;
systems would be preferred as to optimise the | o Optimise placement and/or assess risks to the
shallow imaging as well as achieving the future geotechnical program;
deeper penetration of 200 m required by the | o  Provide a dataset that can be used to map
project for concept decisions geotechnical soil units across the site (provide
a basis for narrowing of concepts for future
geotechnical campaigns).
. S Provide basis and ground truth data for
Sampling and classification of seabed and © ) L 9 ) )
. . . mapping objectives defined above;
shallow soils across the Crux site. This is to be ) . . .
1.3 . e o Provide early, basic geotechnical information to
achieved through the acquisition of box and/or . ; . .
) . L the project prior to the execution of the detailed
piston cores in support of the above objectives . .
geotechnical campaign.
Sampling, testing and classification of shallow S .
) pling _g . o o Assess soil unit thickness and properties along
soils along the indicative Crux pipeline route. e L o
. . L indicative pipeline route and optimise were
This is to be achieved through the acquisition ) ) : .
. possible with the available time and data
2 of box cores along the route. Seabed soil athered:
profiles along the route are to be generated 9 T .
. . ) o Integrate with geophysical datasets to develop
through interpolation using SSS, SBP and . i o
MBES data seabed soil profiles along the pipeline route.

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018
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Priority | Acquisition/Reporting Objective Project Objective

Identification and mapping of shallow
localised magnetic anomalies. This is to be | o Integrate magnetic data with MBES, SSS and
achieved through the acquisition SBP datasets to identify any possible

3 of data from a vessel-towed magnetometer or anthropogenic hazards such as dropped
gradiometer. Anomalies are to be reviewed in objects, remnants of war or unexploded
context with supporting SBP, MBES and SSS ordnance (buried or on seabed).
data
Visual identification of seabed anomalies and | o  Identify benthic environment with video
benthic environment. This is to be achieved evidence;

4 through the use of an eyeball camera thatcan | o  Visual confirmation of any anomalies found

be lowered from the vessel and positioned
using USBL and an attached transponder

with site survey;
o Help with the SSS seabed classifications.

5 RIGSS JIP — Testing

R&D: First field tests of RIGSS equipment,
testing methodology and comparison of results
of standard testing. If successful data can be
used for pipeline design.

6 Sedimentology Studies

R&D: Gain a better understanding of sediment
transport in the region and its effects on near
seafloor visibility.

2.3 Environmental Background Information

The Kimberley Commonwealth Marine Reserve is a 74,469 km? protected area located approximately

90 km south-east of the Crux site (AGDEE, 2017).

Protected areas in Australia are assigned one of six categories as outlined in the International Union for
Conservation of Nature (IUCN) document (Dudley, 2008). The Kimberley Commonwealth protected
area consists of three zones. The largest zone (66,563 km?) is a multiple use zone (IUCN VI) which is

a protected area with sustainable use of natural resources, located approximately 90 km from Crux site.
The next largest zone (6,777 km?) is the Marine National Park Zone (IUCN II) which is approximately
250 km away from the Crux site. The National Park is a protected area managed mainly for ecosystem

conservation and recreation. The smallest area of the reserve (1,129 km?2) is a Habitat Protection Zone
(IUCN VI) located approximately 350 km from Crux site. A habitat/species management area is where
the protected area is managed mainly for conservation through management intervention.

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018
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2.4 Geodetic Parameters

All coordinates detailed in this report are referenced to the International Terrestrial Reference Frame
2008, projected to the Geocentric Datum of Australia 1994, Central Meridian 123°East (UTM Zone 51).
Detailed geodetic and projection parameters are provided in Table 2.2.

Table 2.2: Project Geodetic and Projection Parameters

Global Navigation Satellite System (GNSS) Geodetic Parameters Y

Datum: I(T_lt_(eRrggggr;;al Terrestrial Reference Frame 2008 EPSG Code: 1061
Ellipsoid: Geodetic Reference System 1980 (GRS80)

Semi-major Axis: a=6378137.000 m

Inverse Flattening: Yy = 298.257 222 101

Local Datum Geodetic Parameters 2

Datum: Geocentric Datum of Australia 1994 (GDA94) EPSG Code: 6283
Ellipsoid: Geodetic Reference System 1980 (GRS80)

Semi-major Axis: a=6378137.000 m

Inverse Flattening: s = 298.257 222 101

Datum Transformation Parameters ® from ITRF2008 to GDA94

Shift dX: -0.05131m Rotation rX:  +0.0359080 arcsec Scale Factor: +0.01227150 ppm
ShiftdY: +0.01207 m Rotation rY:  +0.0300348 arcsec Coordinate Frame Rotation
Shift dZ: +0.05316 m Rotation rZ:  +0.0295464 arcsec EPSG Code: 41357

Project Projection Parameters

Map Projection: Transverse Mercator

Grid System: Map Grid of Australia 1994 (MGA94) EPSG Code: 17351
Central Meridian: 123° East (UTM Zone 51)

Latitude of Origin: 0° (Equator)

False Easting: 500 000 m

False Northing: 10 000 000 m

I\S/lcez?:gigs:ctor on Central 0.9996

Units: Metres

Project Coordinate Reference System (CRS)
Projected: GDA94/MGA Zone 51 EPSG Code: 28351

Notes:

1. The geodetic datum of Fugro’s global GNSS correction data is ITRF2008.

2. Source: Client.

3. Transformation parameters from ITRF2008 to GDA94 calculated for Epoch 2017.5 in accordance with the paper ITRF to
GDA94 Coordinate Transformations, John Dawson and Alex Woods, Journal of Applied Geodesy 4 (2010).
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The habitat survey was required to establish broad characterisation of benthic habitats across the project
area. To identify the specific regions for ground-truthing with the camera system, sidescan sonar and
bathymetric data were reviewed by environmental scientists in conjunction with the onboard
geophysicist. Individual sidescan sonar lines were viewed. Particular emphasis was placed on locating
potential reefs and anomalous features, on boundaries between areas of differing sonar reflectivity and
changes in bathymetry as well as areas characteristic of background conditions of the survey area. The
client’s request to cover previously sampled locations were also incorporated into the survey design.
The potential occurrence of sensitive species and habitats was also taken into account.

The survey strategy was devised and prioritised based on the following:

m Areas of different acoustic facies (high and low reflectivity) on the sidescan sonar data which are
indicative of broad changes in substrate type or the presence of areas that may support ecological

m Bathymetric features such as mound or ridge features.

3. METHODS

3.1 Habitat Assessment

3.1.1 Ground-Truthing Rationale
diverse benthic communities;

3.1.2 Survey Strategy

Twenty-nine camera transects were proposed. Ten transects were proposed at the Crux site, two of
which covered previously sampled locations (DC3_500SE and DC1_ 500 NW), one covered the
abandoned well CRUX 1 and seven which were chosen from the reviewed geophysical data. Fifteen
transects were proposed along the primary route, one of which covered a previously sampled location
(PLS10). The fourteen other stations along the primary route were chosen on review of the geophysical
data and for coverage along the entire pipeline route. Four transects were proposed along the alternate
pipeline route.

The coordinates, data to be acquired and rationale for each camera transect is provided in Table 3.1.

At the client’s request, all transects were given the prefix ‘SA1702_" as shown in Table 3.1. However,
for ease of reporting and clarity of figures and tables, this prefix will not be used hereon in.

Table 3.1: Proposed Environmental Camera Transects

GDA94, MGA94, UTM Zone 51, CM123 °East
Transects Sy NI Rationale Samp_le_ .
[m] [m] Acquisition
SA1702_ENVO1 SOL | 663 691.15 | 8 570 765.95 | Mottled area north-east of site, possible Stills. Video
SA1702_ENVO1 EOL | 663576.92 | 8 570 588.16 |reef structure '
SA1702_ENVO02 SOL | 661424.09 | 8571 313.14 . )
Down slope Stills, Video
SA1702_ENVO02 EOL | 661 206.69 | 8571 036.78
SA1702_ENV0O3 SOL | 657 564.76 | 8 568 835.13 | Sand waves and passing over ) )
Stills, Video
SA1702_ENVO3 EOL | 657 766.50 | 8 568 726.43 |abandoned well CRUX 1
SA1702_ENVO04 SOL | 656 182.05 | 8 566 616.90 Stills, Video
FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018 Page 6 of 43
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GDA94, MGA94, UTM Zone 51, CM123 °East
Easting Northing . Sample
Transects [m] [m] Rationale Acquisition
Hard substrate passing through previous
SA1702_ENV04 EOL | 656 105.59 | 8 566 554.26 survey station DC1_500_NW
SA1702_ENVO05 SOL | 656 436.82 | 8 565 655.97 . . i ) i
= Area of high reflectivity changing to sand | Stills, Video
SA1702_ENVO05 EOL | 656 727.20 | 8 565 838.78
SA1702_ENVO06 SOL | 657 811.18 | 8 564 660.75 | Area of hard substrate passing through ) .
. . Stills, Video
SA1702_ENVO06 EOL | 657 889.94 | 8 564 727.53 |previous survey station DC3_500SE
SA1702_ENVO7 SOL | 654 237.87 | 8562 349.02 |Area of high and low reflectivity Stills. Vid
; ills, Video
SA1702_ENVO7 EOL | 654 463.56 | 8562 215.44 |changing to sand waves
SA1702_ENVO08 SOL | 656 192.87 | 8 559 557.34 |Depressions in area of variable Stills. Vid
o ills, Video
SA1702_ENVO8 EOL | 656 281.77 | 8559 506.91 |reflectivity
SA1702_ENV09 SOL | 629 648.25 | 8 554 221.82 o . . i
Sand with high reflectivity contacts Stills, Video
SA1702_ENV09 EOL | 629 526.17 | 8 554 255.25
SA1702_ENV10 SOL | 618 604.16 | 8 548 495.23 | Transition between area of ripples to
high reflectivity area, possible soft Stills, Video
SA1702_ENV10 EOL | 618 423.74 | 8 548 495.23 :
- sediment
SA1702_ENV11 SOL | 604 623.81 | 8 540 007.26 | Down ridge to hard substrate passing ) .
. . Stills, Video
SA1702_ENV11 EOL | 604565.12 | 8539 852.62 |through previous survey station PLS10
SA1702_ENV12 SOL | 602 414.35 | 8 537 228.10 | Area of mottled high reflectivity. Rough Stills. Video
SA1702_ENV12 EOL | 602 289.06 | 8537 028.20 |hard sediment ’
SA1702_ENV13 SOL | 597 069.10 | 8 533 025.79 ) . . i
Sand waves with sand ripples Stills, Video
SA1702_ENV13 EOL | 597 102.77 | 8 532 836.93
SA1702_ENV14 SOL | 585583.41 | 8524 299.65 |Undulating sand seabed with Stills. Vid
) ills, Video
SA1702_ENV14 EOL | 585552.71 | 8 524 174.52 |depressions
SA1702_ENV15 SOL | 579 249.33 | 8519 395.76 . . )
— Depressions Stills, Video
SA1702_ENV15 EOL | 579 237.63 | 8519 243.68
SA1702_ENV16 SOL | 572916.72 | 8 513 079.05 ) )
= Sand waves Stills, Video
SA1702_ENV16 EOL | 572812.90 | 8513 081.57
SA1702_ENV17 SOL | 564 544.02 | 8 504 942.07 . . ) )
— Area of high reflectivity and sand waves | Stills, Video
SA1702_ENV17 EOL | 564 338.17 | 8 504 920.40
SA1702_ENV18 SOL | 559 546.59 | 8 500 658.78 |Top of ridge, mottled areas of reflectivity Stills. Video
SA1702_ENV18 EOL | 559 410.52 | 8 500 556.73 |and raised outcropping ’
SA1702_ENV19 SOL | 558 524.61 | 8 499 087.33 |Outcropping on slope of ridge, potential
reef. Transect passes through area of . .
. o . Stills, Video
SA1702_ENV19 EOL | 558 211.51 | 8 499 163.72 |high and low reflectivity and two raised
areas
SA1702_ENV20 SOL | 556 578.81 | 8498 053.76 |Raised area, potential reef structure Stills. Video
SA1702_ENV20 EOL | 556 899.50 | 8 497 755.83 |transitioning to soft sediment ’
SA1702_ENV21 SOL | 551906.91 | 8492 893.77 . . )
= Soft sediment Stills, Video
SA1702_ENV21 EOL | 552 010.42 | 8492 893.27
SA1702_ENV22 EOL | 546 438.14 | 8 487 540.79 | Soft sediment with two areas of potential Stills. Video
SA1702_ENV22 SOL | 546 322.32 | 8 487 638.26 |outcropping '
SA1702_ENV23 EOL | 539 807.25 | 8 481 170.65 | Soft sediment with potential rocky stills. Vid
. ills, Video
SA1702_ENV23 SOL | 539 893.33 | 8 481 246.60 |outcropping
SA1702_ENV24 EOL | 549 157.34 | 8 484 632.54 | Soft sediment - characterisation of Stills. Vid
. . ills, Video
SA1702_ENV24 SOL | 549 274.78 | 8 484 603.90 |alternative pipeline route
SA1702_ENV25 EOL | 557 379.21 | 8 490 677.78 ) . i
— Hard substrate to Soft sediment Stills, Video
SA1702_ENV25 SOL | 557 284.48 | 8 490 608.82
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GDA9%4, MGA94, UTM Zone 51, CM123 °East
Easting Northing . Sample
Transects [m] [m] Rationale Acquisition
SA1702_ENV26 EOL | 559 072.19 | 8491 572.02 . ) .
= Down ridge Stills, Video
SA1702_ENV26 SOL | 558 711.46 | 8 491 371.95
SA1702_ENV27 EOL | 566 442.70 | 8 504 748.69 |Soft flat sediment transitioning to sand Stills. Video
SA1702_ENV27 SOL | 566 474.02 | 8 504 645.98 |waves '
SA1702_ENV28 EOL | 657 941.64 | 8 561 882.37 |Area of variable reflectivity coverage to Stills. Video
SA1702_ENV28 SOL | 658 101.15 | 8 561 953.77 |south-east of site ’
SA1702_ENV29 EOL | 661 390.26 | 8566 820.76 o . ) )
Low reflectivity coverage to east of site | Stills, Video
SA1702_ENV29 SOL | 661 489.73 | 8566 820.76

3.2

3.21

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018

Survey Methods

Geophysical survey

Multibeam echo sounder (MBES) bathymetry data were recorded using two different hull-mounted
MBES systems — a Kongsherg EM2040 and a Kongsberg EM302, which were operated at hominal
frequencies of 200 kHz to 300 kHz and 30 kHz, respectively.

Two different sidescan sonar systems were deployed during the geophysical surveys. Along the pipeline
route, an EdgeTech 4200 MP digital sidescan sonar was utilised simultaneously acquiring data at
300 kHz and 600 kHz with nominal slant ranges of 250 m and 125 m for the low and high frequency
channels. However, signal attenuation in the water column reduced the interpretable slant range to
approximately 170 m and 100 m, respectively.

The same system was used during the Crux site survey for all crosslines whilst data along the mainlines
were acquired by a GeoAcoustics 159D analogue sidescan sonar with a lower frequency of 100 kHz
and a slant range of 325 m.

Sub-bottom profiler (SBP) data were recorded with a Kongsberg SBP300. After assessing various
settings a frequency band of 2.5 kHz to 6.5 kHz with a pulse length of 2 ms was chosen in order to
optimise the signal quality and resolution in the near-surface sector. The maximum vertical resolution
was approximately 0.25 m (i.e. only horizons with a thickness of at least 0.25 m could be resolved).
Depth penetration was up to 45 ms, which corresponds to approximately 35 m, dependent on the
prevailing shallow geological conditions. Initial data quality control (QC) and preliminary interpretation
was conducted offshore in order to guide the determination of geotechnical sampling and environmental
camera transect locations.

Multi-channel seismic reflection data were acquired for the Crux site using a small volume airgun and a
24-channel hydrophone streamer. The airgun used was either a 5 cu in mini-airgun or a 10 cu in sleeve
gun. The hydrophone streamer uses a single element per channel with an interval of 2 m giving an active
length of 46 m. Shots were fired with a pressure of 1000 psi at a fixed distance interval of 2 m (equivalent
to approximately 1.3 s at a survey speed of 3.2 kts) providing half-fold data. Both the source and the
hydrophone streamer were towed off stern about 0.7 m below water surface. The offsets between source
and the first receiver channel were initially about 3.4 m across-track and 8 m along-track but changed
to about 5.9 m across-track and 16 m along-track late in the survey. Recording delays were set between
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3.2.2

3.3

0 ms and 100 ms and record lengths varied between 400 ms and 500 ms in order to log the required
200 m of sub-seabed data.

Environmental Survey

Seabed photography was acquired using a Seatronics DTS 6000 towed system mounted within a
purpose-built camera frame fitted with a Kongsberg OE14-208 digital stills camera and a Kongsberg
OE14-366 colour zoom video camera, a separate strobe, laser and four underwater LED lamps.

Seabed video footage was displayed on a computer monitor and recorded directly onto the hard drive
of the DVD recorder with photographic stills being stored on the camera and then transferred to the
computer. A video overlay was used to display a navigation string from an attached USBL beacon,
including the time, date, depth and location (easting and northing) of the camera system. The survey
location and station number were also displayed (manually updated). Footage was viewed in real-time,
assisting in the control of the camera in the water. The laser was measured as 52 cm.

Operational procedures for seabed photography were as follows:

m The camera was setup on deck prior to deployment and a test photograph taken;

m The camera was deployed into the water just below the sea surface and lamps and laser turned on;

m The camera was lowered to the seabed using the winch and when the seabed was visible recording
started. The camera system was suspended approximately 0.5 m off the seabed and allowed to drift
around at the start of line (SOL). Adjustments to the vessel could then be made to ensure the camera
was within horizontal tolerance for the transect line before proceeding;

m The vessel manoeuvred along the line at approximately 0.4 knots with the winch adjusted to keep
the seabed visible on the live feed;

m  Still photography commenced with the environmental scientist manually triggering the camera while
the camera moved over the seabed. Whenever a photograph was taken the surveyor captured a
position fix. Photographs were taken at regular intervals when seabed conditions allowed, additional
photographs were taken when new fauna was present or the habitat changed;

m The camera was recovered to the deck and washed down to prevent personnel coming into contact
with any marine stingers that may have been on the equipment.

= On completion, video footage was copied to digital versatile disc (DVD) and backed up onto the
ship’s system. Photographs were downloaded and backed up onto the ship’s system and an external
hard drive.

Interpretation Methods

To assess the habitats within the survey area, analysis of video and stills photographic data was
undertaken by experienced Fugro marine biologists/taxonomists. Video photographic data were
reviewed in conjunction with the still photographs, noting the location of any observed changes in the
sediment type and/or associated faunal community.

As the requirement for this survey was to provide general habitat descriptions to characterise the benthic
habitats of the region rather than to provide detailed transect analysis and species level data, a
classification system was used. The classification system applied was based on the that used by INPEX

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018 Page 9 of 43
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(INPEX 2012) during the habitat survey for the Ichthys Project in the Browse Basin, with the following
modifications:

m Near shore habitats such as seagrasses and macroalgae communities were removed from the
habitat classification as they were not encountered;
m  Soft sediment habitats ‘burrowing macrofauna’ was added as a biota class.

The classification provides a hierarchical system that groups low level classes (Figure 3.1) into broader
higher level classes. Using a hierarchical system allows habitat types and any associated benthic
communities to be described in a consistent and comparable way.
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Figure 3.1: Habitat classification scheme hierarchical flow chart (from INPEX, 2012)

Sediment Particle Size

Seabed sediments have been described based on observations on seabed video/photographic data and
the interpretation of geophysical data. Due to the difficulty in interpreting sediment particle sizes from
video and photographic data, descriptions are based on the Folk classification (Folk, 1954) which uses

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018
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the descriptive terms ‘mud’, ‘sand’ and ‘gravel’ in combinations depending on the estimated proportions

of each component (Figure 3.

2).

The terms pebble, cobble and boulder have also been used to described larger sized sediment, which
are terms used in the Wentworth classification (Wentworth, 1922) where sediment particles are graded
depending on their size (in millimetres).

Additional information such as reef particle size (rock, boulders, cobbles), reef profile (low, medium,
high) and sediment profile, flat, low ripples, medium, ripples, high ripples) were also recorded according
to the decision rules outlined in Table 3.2. Levels of bioturbation were estimated from the burrows and
tracks observed on the seabed per metre.
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The above classification is based on that of R.L.Folk
1954, J. Geol., 62 pp344-359

Figure 3.2: Sediment classification triangle (Folk, 1954)
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Table 3.2: Substrate Class Definitions (Adapted from INPEX, 2012)

Substrate Type

Decision Rules

Consolidated Reef

Substrate predominantly made up of particles of cobble size (> 64 mm
diameter) or larger

Unconsolidated (sediment)

Substrate predominantly made up of particles of pebble size (< 64 mm
diameter) or smaller

Substrate Composition

All sediment

Sediment 100 %

Mixed sediment and reef

Reef 1 — 24 % (i.e. sand 76 — 99 %)

Reef 25-49 %

Reef 50 %

Reef 51 - 74 %

Reef 75 -99 %

All reef Reef 100 %

Reef

Reef Particle Size

Cobble Particles 64 — 256 mm
Boulder Particles > 256 mm

Rock (unbroken)

Unbroken rock substrate

Reef Profile

High >4 mrise over 2 m
Medium 1 -4 mrise over2m
Low <1 mrise over2 m
Sediment

Sediment Particle Size

Pebble Particle 4 — 64 mm

Gravel Particle 2 — 4 mm

Sand Particles 63 pm — 2 mm

Mud Particles < 63 um

Sediment Profile

Flat No profile (undulations < 1 cm)

Small ripples

Undulations 1 — 10 cm high

Medium ripples

Undulations 10 — 50 cm high

Large ripples

Undulations 50 — 100 cm high

Waves

Undulations 1 — 5 m high

Dunes

Undulations > 5 m high

Bioturbation

None No evidence of bioturbation

Low 1 — 2 disturbances (e.g. burrows or mounds) per meter
Medium 3 — 10 disturbances per meter

High > 10 disturbances per meter

at a higher taxonomic level.

Seabed Habitats/Biotope Classification

The video and still images were analysed using qualitative community class per cent cover estimates
consistent with the habitat classification scheme in Table 3.3. Biota classes (Table 3.4) were used to
group observed epifauna. Fauna not categorised under a biota class were recorded as present and left
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Table 3.3: Biota Coverage Classification Definitions (Adapted from INPEX, 2012)

Biota Cover Class Decision Rules
>80 % No substrate visible
60 — 80 % Some substrate visible
40 - 60 % Substrate is clearly visible but biota dominates the image frame
20-40% Substrate dominates most of the image
10-20% Substrate dominates most of the image
5-10% Substrate dominates most of the image
1-5% Trace densities
0-1% No significant macrobiota

Table 3.4: Habitat Classification Definitions (Adapted from INPEX, 2012)

Biota Classes Morphological Groups | Definitions and Examples
Branching At least 20 branching (e.g. Seriatopora hystrix)
Digitate Less than 20 branching (e.g. Acropora digitifera)
Tabular Horizontal flattened plates (e.g. Acropora hyacinthus)

Hard coral . Major portion attached to substrate as a laminar plate
Encrusting . .

assemblages (e.g. Porites vaughani)

> 10 % over 10 m? . Coral attached at one or more points, leaf like appearance
Foliose o

(e.g. Turbinaria spp.)

Massive Solid boulder or mound (e.g. Favites spp.)
Submassive Tends to small columns, knobs or wedges

Soft coral (BPP)
assemblages
> 10 % over 10 m?

Sarco-/lobo- phyton sp.

Sinularia sp. Photosynthetic soft corals (e.g. Alcyonidae spp.)

Ahermatypic animals (not defined as BPP)

Non-photosynthetic soft corals (e.g. Gorgonian fans,

Soft coral (non-BPP) Alcyoniidae (non-BPP) Dendronepthia spp.)

Sponges Can note morphological groups
Filter feeders (non Ascidians Stalked, encrusting, solitary
BPP) Hydroids
assemblages -
Sea Whips
>10% - P
over 10 m2 Gorgonian fans
Sea pens
Bryozoan Foliose, stalked
Anemones Tube, solitary
Polychaetes
Burrowing Polychaetes . . .
1-2 burrows (low bioturbation) or higher per meter
Macrofauna Crustacea

Where biota coverage exceeded 10 % over 10 m?, a community type was assigned. The community
types were defined by the dominant and codominant biota classes, as summarised in Table 3.5.
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Community Type Classification

Example

Biota Class Composition

Dominated by biota class

Hard coral

Biota class is > 90 % composition of total biota

Dominant biota class with other
biota classes present

Hard coral with macroalgae

Dominant biota class < 90 % with other biota
10 % to 30 % composition of total biota

Codominant biota classes (and)

Hard coral and macroalgae

Codominant biota classes each > 30 %

composition of total biota

Habitats based on their geophysical characteristics were described in line with the hierarchy (Figure 3.1)

and their characterising fauna recorded.
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RESULTS

Field Operations

Video footage was successfully acquired at 25 of the 29 proposed locations. Transect ENV28 was
removed from the survey plan at the client’s request. Transects ENV29, ENV27 and ENV17 were
aborted due to insufficient visibility at the seabed for camera operations.

Digital still images were acquired at 23 of the 25 completed transects. No digital stills were acquired at
transects ENV06 and ENVO7 due to a technical fault, therefore screen captures were captured from the
video footage at these locations.

Transects ENV0O5 and ENVO09 were completed in two sections due to an equipment fault part way along
the transect. A 30 m overlap ensured coverage across each of the transects. The resumed transects
are labelled ENVO5A and ENVO9A respectively, and are referred to as two separate transects at each
location in the following sections. A full list of the completed camera transects is shown in Table 4.1.

Poor visibility was encountered during several transects especially nearer the Prelude end of the pipeline
route where the sediment was finer. Tropical Cyclone Frances passed over the survey area on

28 April 2017, and seabed visibility was noticeably worse after this event.

Table 4.1: Completed Camera Transects

GDA94, MGA94, UTM Zone 51, CM123 °East
) Easting Northing Depth | Length | video footage .
Station No. of Stills
[m] [m] [m] [m] [HH:MM:SS]

ENV01_SOL 663 708.71 8 570 789.01 89

252 00:25:15 36
ENVO1_EOL 663 570.85 8 570 578.62 93
ENV02_SOL 661 531.53 8 571 433.04 104

515 00:49:25 53
ENV02_EOL 661 202.72 8571 033.20 132
ENV03_SOL 657 509.58 8 568 862.76 166

345 00:32:51 35
ENVO03_EOL 657 814.66 8 568 700.43 167
ENV04_SOL 656 229.20 8 566 668.33 170

204 00:15:59 21
ENV04_EOL 656 078.04 8 566 531.18 171
ENV05_SOL 656 387.08 8 565 625.02 171

277 00:25:35 32
ENVO5_EOL 656 619.49 8 565 775.63 167
ENVO5A_SOL 656 566.11 8 565 740.66 168

198 00:18:39 33
ENVO5A_EOL 656 735.03 8 565 844.19 171
ENV06_SOL 657 760.40 8 564 621.35 172

185 00:14:08 0
ENV06_EOL 657 902.12 8 564 740.05 172
ENVO7_SOL 654 189.30 8 562 374.60 178

332 00:31:42 0
ENVO7_EOL 654 475.98 8 562 207.63 178
ENV08_SOL 656 141.51 8 559 588.55 180

183 00:19:25 28
ENV08_EOL 656 298.64 8 559 495.57 179
ENV09_SOL 629 714.45 8 554 194.01 197

63 00:10:42 11
ENV09_EOL 629 653.94 8 554 211.67 198

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018
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ENVO9A_SOL 629 457.86 8 554 276.82 198

213 00:17:35 22
ENV0O9A_EOL 629 663.36 8 554 219.02 198
ENV10_SOL 618 673.46 8 548 464.64 209

127 00:26:04 40
ENV10_EOL 618 386.56 8 548 508.30 206
ENV11_SOL 604 638.61 8 540 051.69 212

276 00:22:06 35
ENV11_EOL 604 559.80 8 539 839.63 214
ENV12_SOL 602 451.71 8 537 279.04 204

312 00:29:39 49
ENV12_EOL 602 283.90 8 537 016.35 204
ENV13_SOL 597 039.12 8 533 100.50 203

287 00:30:14 33
ENV13_EOL 597 117.33 8 532 824.13 204
ENV14_SOL 585 598.47 8 524 336.86 210

181 00:20:09 28
ENV14_EOL 585 551.40 8 524 163.03 210
ENV15_SOL 579 254.05 8 519 450.22 211

236 00:21:49 36
ENV15_EOL 579 313.23 851922471 210
ENV16_SOL 572 970.58 8 513 099.97 206

173 00:16:45 25
ENV16_EOL 572 799.07 8513 078.15 207
ENV18_SOL 559 581.08 8 500 701.19 223

234 00:30:05 52
ENV18_EOL 559 399.17 8 500 553.92 229
ENV19_SOL 558 593.31 8499 068.71 234

408 00:31:49 56
ENV19 _EOL 558 197.58 8499 170.16 241
ENV20_SOL 556 518.21 8 498 104.46 247

529 00:47:16 82
ENV20_EOL 556 905.36 8 497 744.97 245
ENV21_SOL 551 827.71 8 492 890.98 270

194 00:19:25 28
ENV21_EOL 552 021.36 8 492 888.26 270
ENV22_SOL 546 512.10 8487 478.14 266

265 00:27:53 44
ENV22_EOL 546 309.53 8 487 649.05 267
ENV23_SOL 539 749.30 8 481 133.38 257

196 00:21:15 36
ENV23_EOL 539 902.12 8 481 255.46 256
ENV24_SOL 549 099.63 8 484 644.79 261

196 00:19:28 32
ENV24_EOL 549 290.68 8 484 600.66 260
ENV25_SOL 557 436.38 8490 735.70 266

211 00:21:53 30
ENV25_EOL 557 278.17 8 490 595.75 271
ENV26_SOL 559 082.60 8 491 595.79 220

446 01:03:20 95
ENV26_EOL 558 942.68 8 491 495.02 244

Bathymetry

The bathymetry of the survey area is displayed with the environmental transect locations in Figure 4.1.
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Figure 4.1: Environmental transect locations and bathymetry of survey
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Crux Site

Water depths across the Crux site range between a minimum depth of 84.4 m in the north-eastern part
and a maximum depth of 186.5 m in the southwestern corner. The majority of the site is gently dipping
towards the south-west with general seabed gradients of approximately 0.1°.

In the north-east a large outcropping reef complex stretches across the whole width of the survey area
with a steep southern wall and scouring along the foot of the slope. Gradients exceed 50° in some places
and commonly the seabed rises by 10 m to 20 m over a distance of 30 m along the steepest sections.
Several minor escarpments along the reef flank are interpreted as different stages of growth and erosion.
Further, smaller reef developments in the shallow section on top of the main structure contribute to very
irregular morphology. Two additional build-ups to the west and south-east of the main complex are
observed. Overall, this reef structure is considered to be of similar origin to the many shoals in this
region, such as Scott Reef or Heywood Shoal. A bathymetric image of the reef area is presented in
Figure 4.2.

660000 665000

8572500

8570000

Figure 4.2: (A) Reef complex in northern part of the Crux site and (B) close-up view of seabed
depressions

An area of approximately 3.2 km by 1.2 km on top of the reef complex exhibits numerous seabed
depressions or pits that appear to be arranged in clusters. These are usually of nearly circular shape,
about 10 m to 15 m wide and 0.8 m to 1.3 m deep but can reach diameters of up to 20 m and depths of
up to 2 m in some places.
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4.2.2

4.2.3

A second area of seabed depressions is found in the south-eastern part of the Crux site in water depths
between 177.0 m and 183.0 m. Here, several pockmark clusters up to 550 m across feature slightly
oval-shaped individual depressions between 10 and 15 m in diameter. The pockmark depths are beyond
the resolution of the MBES data and, hence, are not expected to exceed a few tens of centimetres.
Nevertheless, they show up clearly in the sidescan sonar data (see Figure 4.3) due to a rim of sediment
around the edge of the depression. See Volume 1A - Crux Site Results and Drawings — for more details.

655500 656000 656500

8559500

8559000

Figure 4.3: Pockmark clusters are clearly visible in sidescan sonar data

Route P1/P1S: KP 0 to KP 105.3

Water depths along this part of the proposed P1/P1S route range from 165.1 m below LAT within the
Crux site to 216.9 m below LAT near KP 55.5. Overall, the seabed is gently dipping in the first half of
this section with general seabed gradients between 0.1° and 0.2° corresponding to a change in water
depth of a few metres over 1 km. See Volume 1B — Crux to Prelude Survey Results and Drawings — for
more details.

The route crosses a morphological escarpment or ridge between KP 61 and KP 62, where the seabed
shoals to 191.7 m. The escarpment features localised seabed gradients of up to 9.7° representing a
change in water depth of 6 m over 80 m. For the remaining section of the route the water depth varies
between 196.9 m and 212.0 m with gradients of less than 0.1°. See Volume 1B — Crux to Prelude Survey
Results and Drawings — for more details.

Route P1: KP 105.3 to KP 154.1 (end of route) Including PD2

The seabed is gently dipping with general gradients of less than 0.1° until KP 118.9 and water depths
decreasing from 204.0 m at KP 105.3 and 226.0 m at KP 118.9. Megaripples, running in a north-south
direction, occur along or in vicinity of the route until KP 117.2 while sandwaves are limited to the area
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4.3

between KP 109.1 and 110.7. Between KP 117.3 and KP 118.3 the route traverses through irregular,
outcropping terrain that features elevations of up to 5 m compared to the surrounding seabed. Local
seabed gradient are up to 20° is this segment.

Immediately after, the pipeline route crosses an area of seabed depressions. These are of similar
dimensions as the ones observed 30 km further north, usually featuring diameters in the order of tens
of metres and depths of up to 1.5 m, but are thought to have developed due to erosion of the sub-
cropping seabed with subsequent sediment deposition.

From KP 118.9 onwards, the seabed slightly steepens but general seabed gradients do not exceed 1.0°.
The deepest point along the pipeline route is reached at approximately KP 128.5. Subsequently the
seabed gently rises until the end of the route at KP 154.1, where the water depth is approximately
248.0 m. Undulations due to sub-cropping or outcropping cemented sediments are observed towards
the end of the route between KP 144.0 and KP 151.0 m.

The area of PD2 as shown in Figure 4.4A, presents the most complex segment of the P1 pipeline route
in regards to its morphology. Widely abundant subcropping and outcropping seabed as well as current-
induced bedforms such as sandwaves and megaripples result in highly variable morphology with steep
seabed gradients of up to 45°. The two most pronounced feature are a trench in the northern central
part of PD2, where the seabed drops by up to 25 m over a distance of 50 m, and a sharply rising platform
in the southern central part. The platform marks an elevation of 20 m to 30 m in relation to the
surrounding seabed and widens towards the south-east. The tip is aligned with the trench although not
directly connected. Both features, the trench and the platform, extend beyond the coverage of this
survey. However, the revised pipeline route evades both features and does not cross any of the steep
flanks. See Volume 1B — Crux to Prelude Survey Results and Drawings — for more details.

Route P1S: KP 105.3 to KP 156.5 (end of Route) including PD1

Route P1S separates from P1 at KP 105.3 and continues in south-south-westerly direction before
turning south-west at KP 124.0, eventually reconnecting with P1 at KP 151.6 (P1 KP 149.2). Additional
data were acquired between KP 122.5 and KP 132.5 (PD1) widening the survey corridor to
approximately 2500 m in order to identify the best route through this area of difficult and irregular terrain.

From KP 105.3 until KP 112.0 the route passes through areas of megaripples and sandwaves trending
in a north-south direction. Apart from that, the seabed is generally smooth and gently dipping with
gradients of less than 0.1° until approximately KP 127.4. At KP 127.4 the P1S route passes the southern
flank of the platform where the seabed abruptly drops approximately 35 m over a distance of 120 m
(~ 23° slope angle). This feature may present an obstruction for the proposed pipeline and cannot be
avoided within the PD1 area (Figure 4.5). Furthermore, historical bathymetry data suggest a continuation
of the escarpment towards the north, into the PD2 area, and to the south for at least 14 km.

Scouring is observed along the entire south-western side of the platform resulting in a parallel running
trench about 170 m wide and 8 m deep. Locally, seabed gradients on the south-western flank of the
trench exceed 10° corresponding to a depth change of several metres over a distance of 20 m
(Figure 4.5 B and C).
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Figure 4.4: Bathymetry data of the (A) PD2 area demonstrating complex seabed morphology with
close up views of (B) seabed depressions, outcrops crossed by the pipeline route including (D)
cross section and (C) the north-west trending trench

After the trench, the seabed starts to dip gently and water depth increases from 240.0 m to 262.0 m
over a distance of approximately 1300 m. The remaining section until KP 151.6, where the P1S route
merges with P1 again, is nearly flat with water depths slightly decreasing to 252.5 m. The last segment
from KP 148.2 to KP 151.6 features irregular seabed surface due to subcropping and outcropping strata.
See Volume 1B - Crux to Prelude Survey Results and Drawings - for more details.
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Figure 4.5: Multibeam echo sounder data examples showing (A) an overview of the PD1 area and
surroundings, (B) the crossing of the southern flank of the platform and (C) a gradient map of
the same section as (B)
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4.4

44.1

Seabed Features

The seabed features of the survey area are displayed with the environmental transect locations
in Figure 4.6.

Crux Site

The surface sediment throughout the majority of the Crux site consists of fine to medium or fine to coarse
carbonate sand with different proportions of silt and, in many cases, gravel-sized shells and shell
fragments. For simplicity reasons “silty sand” (silt component larger than 12 %) and “sand with silt” (silt
component between 5 % and 12 %) are jointly described as “silty sand” in both report and drawings.

On top of the reef complex in the north-east the seabed composition varies between silty sand, sand
and outcropping reef facies. In between individual reef structures the seabed is usually covered with
sandy sediments and a surface layer of very poorly sorted shells, shell fragments and coral fragments
of various sizes eroded from adjacent reefs. The seabed depressions are concentrated on the top
central part of the outcrop, where a layer of loose sediment has been deposited.

Seven wellheads are found within the site. Their as-found positions and surface expressions in relation
to the surrounding seabed based on MBES data are provided in Table 4.2. See Volume 1A — Crux Site

Results and Drawings — for more details.

Table 4.2: As-Found Positions of Seabed Elevations of Existing Wells

GDA94, MGA94, UTM Zone 51, CM123 °East
Name Easting Northing Elevation
[m] [m] [m]
Crux-1 657 707 8 568 755 1.3
Crux-2 659 237 8570083 1.1
Crux-3 656 982 8 566 947 1.0
Crux-4 658 430 8 566 317 2.0
Auriga West-1 661 183 8 565 082 0.6
Libra-1 655 572 8 560 056 0.2
Octans-1 652 504 8561 424 Not measurable
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Figure 4.6: Environmental transect locations and seabed features
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4.4.2

4.4.3

4.4.4

4.5

Route P1/P1S: KP 0 to KP 105.3

Surface sediments along this segment of the route comprise a variety of sand (approximately 70 %) and
silty sand (approximately 30 %) usually with a fraction of up to coarse gravel sized shells and shell
fragments. Apart from sand waves and megaripples, no other natural or anthropogenic seabed features
were identified within this route segment. See Volume 1B — Crux to Prelude Survey Results and
Drawings — for more details.

Route P1: KP 105.3 to KP 154.1 (end of route) Including PD2

Along this segment of the route the seabed is composed of silty sand (approximately 70 %), fine to
medium sand (approximately 12 %), outcrops and subcrops (approximately 12 %) and silt
(approximately 6 %).

Apart from areas of cemented seabed between KP 112.6 and KP 113.4, silty sand with a small fraction
of coarse sand and fine gravel sized shells and shell fragments prevails from KP 105.3 to KP 117.4.
Towards the centre of PD2, from KP 117.4 to KP 124.4, the route traverses a few areas of subcropping
or outcropping reef/calcarenite. Here, the silt component disappears and the coarse fraction of gravel
sized shells and shell fragments increases.

After KP124.4 fine sediments become more dominant. The seabed comprises silty sand with decreased
or without a coarser fraction of shells and shell fragments. The route crosses two sections of sub- and
outcropping calcarenite between KP 137.7 and KP 141.0 and between KP 143.4 and KP 151.3. Within
this section a slight increase in the gravel component of the surface sediment was noted. Beyond the
outcropping area, silty sediment prevails until the end of the route at KP 154.1. The alternative pipeline
route P1Sties in with P1 at KP 149.204. See Volume 1B — Crux to Prelude Survey Results and Drawings
— for more details.

Route P1S: KP 105.3 to KP 156.5 (end of route) Including PD1

Along this section of the route the seabed is composed of silty sand (approximately 81 %), outcrops and
subcrops (approximately 14 %) and silt (approximately 5 %).

Except for the sandwaves and megaripples observed in the beginning of the route, the seabed is benign
and featureless until KP 120.4. The prevailing sediment type in this section is silty fine to medium sand.
Between KP 120.4 and KP 129.1, located within the PD1 area, the seabed composition alternates
between silty fine to medium sand and outcropping or subcropping cemented sediments. After the scarp
the dominating surface sediment is silty fine to medium sand and the seabed is mostly featureless and
benign until KP 148.0. From this point on outcrops and subcrops are the dominant seabed type,
intersected by layers of silty fine to medium sand. The last segment from KP 153.8 to KP 156.5 is
characterised by a mostly featureless silty seabed. See Volume 1B — Crux to Prelude Survey Results
and Drawings — for more details.

Overview of Seabed Habitats and Fauna

The review of the seabed video and digital stills (Appendix B) showed a very low abundance of epifauna
across the survey area. Eight different habitats were identified based on geomorphological structures
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and the sediments they comprised (Figure 4.8). Table 4.3 displays the criteria of the classification
system adopted and the distribution of the habitats identified across the completed transects.

A threshold of 10 % cover by macrobiota was defined by the classification scheme before a community
type could be assigned. Macrobenthic epifauna only exceeded this threshold in sections of three
transects (ENV02, ENVO5A and ENV18), all located in the ‘Consolidated Unbroken Rock’ habitat.
Although some epifauna were observed along other transects, all other transects had epifauna coverage
below 10 % and thus were classed as either ‘no macrobiota’ or ‘burrowing macrofauna’ dependent on
the associated presence of burrows (Figure 4.8). Details of fauna observed in areas of <10 % coverage
are included in Section 4.6.1 to 4.6.8, divided by habitat type.

The community classification of ‘Filter feeders’ was given to a 140 m section of ENV02, a 68 m section
of ENVO5A and a 60 m section of ENV18. The filter feeders along ENV02 and ENVO5A consisted of
sponges (Porifera), hydroids (Hydrozoa), branching coral (Alcyonacea) and sea whips (Alcyonacea).
The filter feeders along ENV18 consisted of crinoids (Crinoidea), soft coral (Alcyonaria) and sea pens
(Pennatulacea). Example photographs of filter feeder are presented in Figure 4.7.

Mixed sediments were present along many of the transects and were split into consolidated or
unconsolidated sediments based on the proportion of hard substrate present (> 50 % consolidated,
> 50 % unconsolidated). The amount of hard substrate present appeared to have the greatest effect on
the benthic community present as the hard substrate provides a surface for sessile epifauna to attach
and increases the biodiversity present. Therefore, the faunal assemblages found in consolidated
sediment (Section 4.6.1) were not greatly influenced by the presence of unconsolidated sediments.
However, within the unconsolidated habitats even a small amount of reef substrate (1 % to 24 %) has a

noticeable effect on the epifaunal composition and unconsolidated sediments with hard substrate have
been described as separate habitats (Section 4.6.4, Section 4.6.6 and Section 4.6.8).

Photo A:  SA1702_ENVO02_14 Filter feeders (soft coral and sea whips (Alcyonaria), hydrozoa)
Photo B:  SA1702_ENV11_11 Filter feeders (soft coral (Alcyonaria))

Figure 4.7: Example photographs of ‘Filter feeders’
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Figure 4.8: Habitat classification distribution
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Table 4.3: Habitat Classification Hierarchy

substrate

Level 1 Level 2 Level 3 Distributi
istribution
Substrate Type |Particle Size |Sediment Particle Size | Sediment Description Profile Characterising Fauna
Reef with sand veneer . Burrpws, soft coral (Alcyonarlla?, sfponge
. . High (Porifera), sea anemone (Actiniaria), ENV19
high relief .
branching coral (Alcyonacea),
Consolidated Rock Rock (unbroken) Reef with sfemd veneer, Medium Sea whips (Alcyonacea), Branching coral ENV02, ENV18, ENV19
medium relief (Alcyonacea), sponges
Reef with veneer of Low Hydroids (Hydrozoa, sponge (Porifera), |[ENVO01, ENV02, ENVO5A,
sediment, low relief branching coral (Alcyonacea) ENV11, ENV12
Sandy gravel Sandy gravel Flat Sparse to no visible fauna ENV11
(S:;tdfg:;gAlcyo”acea)’ hydroids ENVOL, ENVO5, ENVO5A, ENV26
Gravel Gravelly sand Gravelly Sand Flat to small ripples Faunal Burrows ENVO9A
Sparse to no visible fauna ENV09, ENVO09A, ENV11,
Gravelly sand over hard 1 % — 49 % reef Flat Sea whips (Alcyonacea),. hydroids ENV02, ENVO9A, ENV15
substrate (Hydrozoa), sponge (Porifera)
Faunal burmows ENV02, ENVO03, ENV07, ENV18,
ENV19, ENV26
Flat to medium Sea anemones (Actiniaria), tubular glass
Unconsolidated Sand Sand fioples sponges (Porifera), sea urchin ENVO04, ENV06, ENVO0S,
PP (Echinoidea)
Sand Sparse 1o o visible fauna ENV11, ENV10, ENV16, ENVO02,
P ENV13, ENV14, ENV15
Sponges (Porifera) crinoids (Crinoidea), |ENV05, ENVO5A, ENV14,
1 % — 49 % reef Fl
Sand with hard o - 49 %ree at faunal burrows ENV18, ENV19, ENV26
substrate i
Volcanic rock Small to medium Sparse to no visible fauna ENV10
waves
ENV18, ENV20, ENV25, ENV21,
T Muddy sand Muddy sand Flat Faunal burrows ENV22, ENV24, ENV23
u -
Muddy sand with hard 1 % — 24 % Reef Flat Sponges (Porifera), faunal burrows ENV20, ENV25
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4.6

46.1

Habitat Descriptions

Consolidated Unbroken Rock

Table 4.4 summarises the classification and characteristics of this habitat.

Table 4.4: Summary Classification and Characteristics of ‘Consolidated Unbroken Rock’
Hierarchical Classification

Level 1 Substrate Type Consolidated
Level 2 Particle size Rock (51 % — 99 %) with sediment veneer (1 % — 49 %)
Sediment particle size |Unbroken rock

Sediment description | Reef with sediment veneer

Profile Low Medium High

Level 3 Burrows, soft coral Sea whips
(Alcyonaria), sponge (Alcyonacea),
Characteristic fauna (Porifera), sea anemone | Branching coral
(Actiniaria), branching | (Alcyonacea), sponges
coral (Alcyonacea), (Porifera)

Hydroids (Hydrozoa),
sponge (Porifera),
branching coral
(Alcyonacea)

Physical Characteristics
Depth [m] |66 m—242m

This habitat was observed at several locations across the survey area; in the shallower waters to the
north of the Crux site (66 m to 94 m), a raised mound in the centre of the Crux site (168 m to 170 m) and
at the escarpments along the pipeline route (204 m to 242 m). Although predominantly hard substrate a
veneer of sediment was still present partially covering the hard substrate. The presence of
unconsolidated sediments in this habitat had a smaller influence on the community structure than the
hard substrate. Therefore, a similar faunal assemblage was present in areas of nearly 100 % reef to
areas which were 51 % reef to 49 % soft sediment. The faunal composition in this habitat varied little
with depth.

‘Consolidated unbroken rock’ was the only habitat where the community type ‘Filter feeders’ was
observed as this was the only habitat where epifauna exceeded 10 % coverage. All Fauna, including
fauna below 10 % coverage, were split into three different biological assemblages which changed with
the relief that was recorded for the rock substrate (see Table 4.4). Table 4.3 details the transects where
each of these faunal assemblages were found. The majority of the rock substrate observed with the
camera was low profile (<1 m over 2 m) which allowed the attachment of soft corals (Alcyonaria), sponge
(Porifera), sea anemones (Actiniaria) and branching coral (Alcyonacea) as well as faunal burrows
present in the unconsolidated sediment between the rock substrate. Areas of medium profile (1 mto4 m
over 2 m) were characterised by sea whips (Alcyonacea), branching coral (Alcyonacea) and sponges
(Porifera). One area of high profile reef (>2 m over 2 m) was present during transect ENV19 and was
characterised by Hydroids (Hydrozoa), sponges (Porifera) and branching coral (Alcyonacea). The
community type ‘Filter feeders’ was present in low and medium relief areas.

Example photographs of the different fauna identified in the three biotopes within the habitat
‘Consolidated unbroken rock’ and displayed in Figure 4.9.
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Photo A:
Photo B:

Photo C:
Photo D:

Photo E:
Photo F:

SA1702_ENV19_14 Unbroken rock substrate with sand veneer, faunal burrows;
SA1702_ENV19_18 Unbroken rock substrate with sand veneer, faunal burrows, soft corals
(Alcyonaria), bryozoan;

SA1702_ENV02_14 Unbroken rock substrate with sand veneer, sponges (Porifera), hydroids
(Hydrozoa), bryozoan, sea whips (Alcyonacea);

SA1702_ENV19_46 Unbroken rock substrate with sand veneer, no visible fauna;
SA1702_ENV11_29 Unbroken rock substrate with sand veneer, faunal burrows;
SA1702_ENV12_41 Unbroken rock substrate with sand veneer, faunal burrows, starfish
(Asteroidea).

Figure 4.9: Example photographs of ‘Consolidated Unbroken Rock’ and associated fauna
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4.6.2 Unconsolidated Sandy Gravel

Table 4.5 summarises the classification and characteristics of this habitat.

Table 4.5: Summary Classification and Characteristics of ‘Unconsolidated Sandy Gravel’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated

Level 2 Particle size Gravel

Sediment particle size | Sandy Gravel

Sediment description Sandy Gravel

Level 3 -
Profile Flat

Characteristic fauna Sparse to no visible fauna

Physical Characteristics

Depth [m] | 212m-215m

Although only identified from a single transect (ENV11) during the survey, it is possible that this habitat
occurs more widely within the Crux site. This sediment occurred adjacent to the ‘Unconsolidated Gravelly

Sand’ habitat discussed in Section 4.6.3.

The sediment within this habitat appeared, from seabed photographic data, to principally comprise of

gravel and shell material with some sand content.

No benthic macrofauna were observed within this habitat. An unidentified fish was observed on the video

footage.

Example photographs of this habitat are provided in Figure 4.10.

Photo A:  SA1702_ENV11_02 Sandy Gravel, no visible fauna;
Photo B: SA1702 _ENV11 11 Sandy Gravel, no visible fauna.

Figure 4.10: Example photographs of ‘Unconsolidated Sandy Gravel’

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018 Page 32 of 43



-l"uann
SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

4.6.3

Unconsolidated Gravelly Sand

Table 4.6 summarises the classification and characteristics of this habitat.

Table 4.6: Summary Classification and Characteristics of ‘Unconsolidated Gravelly Sand’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated

Level 2 Particle size Gravel

Sediment particle size | Gravelly sand

Sediment description | Gravelly sand

Level 3 Profile Flat to small ripples
Soft coral Sparse to no visible
Characteristic fauna (Alcyonacea), Faunal burrows P
. fauna
hydroids (Hydrozoa)

Physical Characteristics
Depth [m] 89m-249m

This habitat was observed at several locations, three transects at the Crux site (transects ENV01, ENV05
and ENVO5A) and four transects along the pipeline route (transects ENV09, ENV09A, ENV11 and
ENV26).

Three different faunal assemblages were observed. Four transects (ENV0O1, ENV05, ENVO5A and
ENV26) showed faunal assemblages consisting of sporadic soft corals (Alcyonacea) and hydroids
(Hydrozoa) with sea cucumbers (Holothuroidea), sea pens (Pennatulacea), sea urchins (Echinoidea),
sea anemones (Actiniaria) and sea whips (Alcyonacea) also present. The attached sessile epifauna may
indicate that a harder substrate is present beneath the gravelly sand sediment. One section of transect
(ENVO9A) was characterised by the presence of faunal burrows but most observations of this habitat
showed no bioturbation indicating the sediment was not cohesive enough to provide a stable
environment for burrows. Sections of transects ENV09, ENV09A and ENV15 showed little evidence of
epifauna or faunal burrows however a few unidentified fish were observed.

Water depths at which this habitat was observed ranged from 89 m (ENVO01) to 249 m (ENV26).

Example photographs of the ‘Unconsolidated Gravelly Sand’ habitat are displayed in Figure 4.11.
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Photo A:
Photo B:
Photo C:
Photo D:

SA1702_ENVO01_15 Gravelly sand, hydroids (Hydrozoa), fish;
SA1702_ENVO05_56 Gravelly sand, faunal burrows;
SA1702_ENVO09A_30 Gravelly sand, faunal burrows, unidentified fish;
SA1702_ENV11_7 Gravelly sand, no visible fauna.

Figure 4.11: Example photographs of ‘Unconsolidated Gravelly Sand’

46.4 Unconsolidated Gravelly Sand over Hard Substrate

Table 4.7 summarises the classification and characteristics of this habitat.

Table 4.7: Summary Classification and Characteristics of ‘Unconsolidated Gravelly Sand over
Hard Substrate’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated
Level 2 Particle size Gravel
Sediment particle size Gravelly sand
Level 3 Sediment description Gravelly sand forming veneer over reef material (1 — 49 %)

Profile

Flat sediment, low reef

Characteristic fauna

Sea whips (Alcyonacea), sponge (Porifera), hydroids (Hydrozoa)

Physical Characteristics

Depth [m]

66 m—214m
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4.6.5

This habitat was observed at three locations (transects ENV02, ENV0O9A and ENV15). This habitat
consisted of a mixed sediment with predominantly gravelly sand (> 50 %) with patches of unbroken reef
and reef rubble (cobbles). The water depths at which this habitat occurred ranged from 66 m (transect
ENV02) to 214 m (transect ENV15).

The habitat was characterised by the epifaunal community growing on the hard substrate, including sea
whips (Alcyonacea), hydroids (Hydrozoa) and sponges (Porifera). Stalked crinoids (Isselicrinidae) were
also present in this habitat. No bioturbation was apparent in the unconsolidated gravelly sand between
the hard substrate, indicating a sediment unsuitable for faunal burrows.

Example photographs of the ‘Unconsolidated Gravelly Sand over Hard Substrate’ habitat are displayed
in Figure 4.12.

Photo A:  SA1702_ENVO09A_24 Gravelly sand with reef rubble (cobbles), stalked crinoid (Isselicrinidae);
Photo B:  SA1702_ENV15 18 Gravelly sand with reef rubble (cobbles), unidentified fish.

Figure 4.12: Example photographs of ‘Unconsolidated Gravelly Sand over Hard Substrate’

Unconsolidated Sand

Table 4.8 summarises the classification and characteristics of this habitat.

Table 4.8: Summary Classification and Characteristics of ‘Unconsolidated Sand’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated

Level 2 Particle size Sand

Sediment particle size |Sand
Sediment description | Sand (100 %)

Profile Flat to medium ripples
Level 3 Sea anemones
(Actiniaria), tubular -
- Sparse to no visible
Characteristic fauna Faunal burrows glass sponges

. . fi
(Porifera), sea urchin auha

(Echinoidea)

Physical Characteristics
Depth [m] 66 m—247m
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This was the predominant sediment type observed across the survey area and consisted areas of flat
sand or sand forming small (1 cm to 10 cm high) to medium ripples (10 cm to 50 cm high).

Based on the fauna observed three different biological assemblages were observed. Seven transects
showed areas where there was little to no evidence of epifauna and faunal burrows (< 1 disturbance per
meter) indicating the sand in these areas was not cohesive enough for to provide a stable environment
for burrows. Sections of six transects showed higher levels of bioturbation ranging from low (1 to 2
disturbances per meter) to medium (3 to 10 disturbances per meter). The bioturbation consisted largely
of faunal burrows although the occasional faunal track was also observed. Three transects showed
sessile fauna associated with the sand substrate with sea anemones (Actiniaria) and glass tubular
sponges (Porifera) being present in low abundance. Sand is not usually a suitable substratum for sessile
attaching fauna so they may be indicative of a hard substrate beneath a thin sand layer.

Example photographs of this ‘Unconsolidated Sand’ habitat and associated fauna are
displayed in Figure 4.13.

Photo A:  SA1702_ENV02_23 Sand forming sand waves, no visible fauna;
Photo B:  SA1702_ENV04_11 Sand, hydroids (Hydrozoa);

Photo C: SA1702_ENV13_19 Sand forming sand waves, no visible fauna;
Photo D: SA1702_ENV18_13 Sand, unidentified fish.

Figure 4.13: Example photographs of ‘Unconsolidated Sand’
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4.6.6

Unconsolidated Sand with Hard Substrate

Table 4.9 summarises the classification and characteristics of this habitat.

Table 4.9: Summary Classification and Characteristics of ‘Unconsolidated Sand with Hard

Substrate’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated
Level 2 Particle size Sand

Sediment particle size |Sand

Sand (41 % — 99 %) forming veneer |Sand forming veneer over volcanic
over reef material (1 % — 49 %) rock

Profile Flat sediment, low reef Small to medium ripples, low rock

Sediment description

Level 3

Sponges (Porifera) crinoids

(Crinoidea), faunal burrows No visible fauna

Characteristic fauna

Physical Characteristics
Depth [m] |167m-257m

This habitat was only observed at two transect at the Crux site (ENV05, ENVO05A) and five transects
along the pipeline route (ENV14, ENV18, ENV19, ENV26 and ENV10). The habitat consisted
predominantly of sand sediment with a smaller proportion (< 49 %) of hard substrate. Two types of hard
substrate were identified. Old unbroken reef and reef rubble was the same as that observed in other
habitats across the survey area (Section 4.6.1, Section 4.6.4 and Section 4.6.8). A different hard
substrate was observed at transect ENV10 and appeared to be of volcanic origin. On the sidescan sonar
data, the acoustic return of this habitat was similar to that of rippled sand seen elsewhere across the
survey area.

The volcanic sediment covered by a veneer of sand sediment had no visible fauna present. This may
indicate a mobile and dynamic environment with the sand scouring the surface of the hard substrate and
preventing epifauna from attaching. Low to medium sand waves were also present and are indicative of
mobile shifting sediments.

The presence of hard reef substrate among the sand sediment provided a surface for attachment for a
variety of sessile epifauna, predominantly sponges (Porifera) but including soft corals (Alcyonacea),
hydroids (Hydrozoa), branching coral (Alcyonacea) and sea pens (Pennatulacea) as well as mobile
epifauna such as crinoids (Crinoidea), starfish (Asteroidea), crabs (Decapoda) and sea urchins
(Echinoidea).

Example photographs of this ‘Unconsolidated Sand with Hard Substrate’ habitat and associated fauna
are displayed in Figure 4.14.
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Photo A:
Photo B:
Photo C:
Photo D:

SA1702_ENV18_42 Sand veneer over reef, crinoid (Crinoidea);
SA1702_ENV26_93 Sand veneer over reef, sponge (Porifera);
SA1702_ENV10_32 Sand veneer over volcanic rock, no visible fauna;
SA1702 ENV10 35 Sand veneer over volcanic rock, no visible fauna.

Figure 4.14: Example photographs of ‘Unconsolidated Sand with Hard Substrate’

4.6.7 Unconsolidated Muddy Sand

Table 4.10 summarises the classification and characteristics of this habitat.

Table 4.10: Summary Classification and Characteristics of ‘Unconsolidated Muddy Sand’

Hierarchical Classification

Level 1 Substrate Type Unconsolidated
Level 2 Particle size Muddy Sand
Sediment particle size Muddy Sand
Sediment description Muddy Sand (100 %)
Level 3 -
Profile Flat
Characteristic fauna Faunal burrows

Physical Characteristics

Depth [m]

228 m—272m

This habitat was only recorded at the deepest transects (ENV18, ENV20, ENV21, ENV22, ENV23,
ENV24 and ENV25) surveyed along the pipeline route and was the second most common habitat

observed during the survey after ‘Unconsolidated Sand’ (Section 4.6.5).
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The high degree of turbidity limited the visibility during data acquisition along several of these transects
but, where visible, the habitat comprised of muddy sand. Bioturbation in this habitat was recorded as low
(1 to 2 disturbances per meter) to medium (3 to 10 disturbances per meter). The bioturbation consisted
largely of faunal burrows, suggesting an abundant infaunal community as burrows increase the oxygen
in the surface sediment often resulting in a greater abundance of infauna. The occasional faunal track
was also observed. Epifuana was sparse in this habitat although hydroids (Hydrozoa), sponges
(Porifera), hermit crabs (Paguroidea) and sea pens (Pennatulacea) were also observed in this habitat.

Example photographs of this habitat are shown in Figure 4.15.

Photo A: SA1702_ENV20_73, Muddy sand, faunal burrows;
Photo B:  SA1702_ENV25_ 27, Muddy sand, faunal burrows.

Figure 4.15: Example photographs of ‘Unconsolidated Muddy Sand’

4.6.8 Unconsolidated Muddy Sand with Hard Substrate

Table 4.11 summarises the classification and characteristics of this habitat.

Table 4.11: Summary Classification and Characteristics of ‘Unconsolidated Muddy Sand with
Hard Substrate

Hierarchical Classification

Level 1 Substrate Type Unconsolidated

Level 2 Particle size Muddy Sand
Sediment particle size Muddy Sand

Level 3 Sediment description Muddy sand (76 % — 99 %) over hard substrate (1 % — 24 %)
Profile Flat with low reef
Characteristic fauna Sponges (Porifera), faunal burrows

Physical Characteristics

Depth [m] 242 m—-269m

This ‘Unconsolidated Muddy Sand with Hard Substrate’ habitat was observed at two transects, located
at the bottom of the escarpments along the pipeline route (ENV20) and the alternative pipeline route
(ENV25). This habitat was only recorded in the deeper water (242 m — 269 m) and was recorded
alongside the ‘Unconsolidated Muddy Sand’ habitat described in Section 4.6.7.
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The presence of hard substrate allowed the attachment of sessile epifauna. Sponges (Porifera) were
characteristic of this habitat. Sea anemones (Actiniaria), sea whips (Alcyonacea), soft corals (Alcyonaria)
and hydroids (Hydrozoa) were also present. However, some sessile attaching taxa that had been
recorded in other areas where hard substrate had been present were not recorded in this habitat. The
high levels of suspended material in the water column at this location may inhibit colonisation by other

filter feeding species (e.g. soft corals and sponges), as these suspended particles may clog the filter
feeding apparatus.

Example photographs of this habitat are shown in Figure 4.16.

Photo A: SA1702_ENV20_13, Muddy sand with reef rubble (cobbles), starfish (Asteroidea), sea
anemones (Actinaria), sponge (Porifera);

Photo B:  SA1702_ENV25_9, Muddy sand with reef rubble (cobbles), soft coral (Ellisellidae), faunal
burrows.

Figure 4.16: Example photographs of ‘Unconsolidated Muddy Sand with Hard Substrate’
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5. CONCLUSIONS

A broad range of habitat types were seen across the survey area, with eight separate habitats identified
based on geomorphological structures and the sediments. Water depths ranged from 84.4 m to 262.0 m
and decreased from the Crux site in the north-east of the survey area to the Prelude end of the pipeline
in the south-west of the survey area. Two escarpments were evident on the video transects within the
survey area: one to the north-east of Crux site and one along the pipeline route.

Areas of potential reef and mixed sediment were targeted for camera transects based on review of the
sidescan sonar and bathymetry data. Sediment types observed on the camera varied across the survey
area. Muddy sand was observed on the video to the south of the survey area at the Prelude end of the
pipeline route, while gravelly sand with hard substrate was observed in the shallower areas of the Crux
site. This was broadly consistent with the geophysical data interpretation which identified the
predominant sediment type as silty sand at the Crux site with sand being the predominant sediment type
along the pipeline route.

Overall epifaunal abundance was low with some habitats having little to no visible fauna. Most habitats
had low faunal abundance with a few characterising taxa. Unconsolidated sediments with no hard
substrate for attachment had fewer epifaunal taxa present. Sea pens (Pennatulacea), crinoids
(Crinoidea) including the stalked crinoids (Isselicrinidae) and sea urchins (Echinoidea) were observed.
Unconsolidated sediments had a higher level of bioturbation mainly in the form of faunal burrows,
although the presence of faunal burrows depended on the sediment type and cohesiveness of the
sediment.

The greatest influence on epifaunal communities was the presence of consolidated hard substrate, even
in habitats where unconsolidated sediment was the dominant sediment type. Habitats containing a
proportion of hard substrate for attachment had soft corals and sea whips (Alcyonacea) sea anemones
(Actiniaria), hydroids (Hydrozoa) and sponges (Porifera) present. Sections of three transects (ENVO02,
ENVO5A and ENV18), were recorded as having an abundance greater than 10 % coverage which was
the threshold applied to the habitat classification applied. Sections of three transects were assigned the
community classification of ‘Filter Feeders’ (ENV02, ENVO5A and ENV18).
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GDA94, MGA94, UTM Zone 51, CM123 °East

Time . Water Proposed Location Actual Location Offset
Date [UTC] Transect Type |ID Fix No. | Depth | Easting Northing Easting Northing [m] Notes
[m] [m] [m] [m] [m]
22/04/2016 05:28:06 |SA1702_ENVO02 |Sitill SA1702_ENV 108 66.9 | 661424.09 | 8571313.14 | 661527.17 | 8571429.94 155.8
22/04/2016 SA1702_ENVO02 | Still SA1702_ENV | NO FIX
22/04/2016 05:28:31 |SA1702_ENV02 |Still SA1702_ENV 109 66.6 | 661424.09 | 8571313.14 | 661525.11 | 8571428.07 153.0
22/04/2016 05:29:31 |SA1702_ENV02 |Still SA1702_ENV 110 66.1 | 661424.09 | 8571313.14 | 661519.69 | 8571423.25 145.8
22/04/2016 05:31:03 |SA1702_ENV02 |Still SA1702_ENV 111 66.5 | 661424.09 | 8571313.14 | 661512.10 | 8571414.79 134.5
22/04/2016 05:32:15 |SA1702_ENV02 |still SA1702_ENV 112 67.4 | 661424.09 | 8571313.14 | 661503.82 | 8571406.13 122.5
22/04/2016 SA1702_ENV02 SA1702_ENV | NO FIX
22/04/2016 05:33:13 |SA1702_ENV02 |still SA1702_ENV 113 66.6 | 661424.09 | 8571313.14 | 661497.72 | 8571398.49 112.7
22/04/2016 05:35:21 |SA1702_ENV02 |Sstill SA1702_ENV 114 67.5 | 661424.09 | 8571313.14 | 661481.55 | 8571381.69 89.4
22/04/2016 05:35:37 |SA1702_ENV02 |Still SA1702_ENV 115 67.8 | 661424.09 | 8571313.14 | 661481.05 | 8571379.88 87.7
22/04/2016 05:37:49 |SA1702_ENV02 |Sstill SA1702_ENV 116 71.4 | 661424.09 | 8571313.14 | 661466.80 | 8571361.85 64.8
22/04/2016 05:40:26 |SA1702_ENVO02 |Still SA1702_ENV 117 71.6 | 661424.09 | 8571313.14 | 661450.09 | 8571340.75 37.9
22/04/2016 05:41:31 |SA1702_ENVO02 |Still SA1702_ENV 118 71.6 | 661424.09 | 8571313.14 | 661439.90 | 8571329.55 22.8
22/04/2016 05:41:38 |SA1702_ENVO02 |Still SA1702_ENV 119 71.7 | 661424.09 | 8571313.14 | 661438.80 | 8571328.21 211
22/04/2016 05:43:54 |SA1702_ENVO02 | Still SA1702_ENV 120 72.1 | 661424.09 | 8571313.14 | 661423.13 | 8571308.77 4.5
22/04/2016 05:44:35 |SA1702_ENVO02 |Still NO STILL 121 73.9 | 661424.09 | 8571313.14 | 661418.84 | 8571303.42 11.0
22/04/2016 05:45:24 |SA1702_ENVO02 | Still SA1702_ENV 122 75.0 | 661424.09 | 8571313.14 | 661412.49 | 8571296.20 20.5
22/04/2016 05:46:26 |SA1702_ENV02 |Still SA1702_ENV 123 80.3 | 661424.09 | 8571313.14 | 661404.62 | 8571287.10 325
22/04/2016 05:46:49 |SA1702_ENV02 |Still SA1702_ENV 124 82.6 | 661424.09 | 8571313.14 | 661401.94 | 8571283.80 36.8
22/04/2016 05:47:15 |SA1702_ENV02 |Still SA1702_ENV 125 83.6 | 661424.09 | 8571313.14 | 661398.63 | 8571280.44 41.4
22/04/2016 05:48:08 |SA1702_ENV02 |still SA1702_ENV 126 86.0 | 661424.09 | 8571313.14 | 661392.55 | 8571272.89 51.1
22/04/2016 05:48:31 |SA1702_ENV02 |Still SA1702_ENV 127 86.1 | 661424.09 | 8571313.14 | 661389.97 | 8571269.69 55.2
22/04/2016 05:49:27 |SA1702_ENV02 |Still SA1702_ENV 128 86.4 | 661424.09 | 8571313.14 | 661383.85 | 8571262.12 65.0
22/04/2016 05:49:57 |SA1702_ENV02 |Still SA1702_ENV 129 88.1 | 661424.09 | 8571313.14 | 661379.77 | 8571258.13 70.6
22/04/2016 05:50:41 |SA1702_ENV02 |still SA1702_ENV 130 87.1 | 661424.09 | 8571313.14 | 661375.16 | 8571252.73 77.7
22/04/2016 05:51:46 |SA1702_ENV02 |Still SA1702_ENV 131 88.7 | 661424.09 | 8571313.14 | 661368.27 | 8571243.88 89.0
22/04/2016 05:52:08 |SA1702_ENV02 |Still SA1702_ENV 132 89.0 | 661424.09 | 8571313.14 | 661366.30 | 8571240.70 92.7
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GDA94, MGA94, UTM Zone 51, CM123 °East

Time . Water Proposed Location Actual Location Offset
Date [UTC] Transect Type |ID Fix No. | Depth | Easting Northing Easting Northing [m] Notes
[m] [m] [m] [m] [m]
22/04/2016 05:52:45 |SA1702_ENVO02 |Still SA1702_ENV 133 90.0 | 661424.09 | 8571313.14 | 661361.80 | 8571236.14 99.0
22/04/2016 05:54:08 |SA1702_ENVO02 |Still SA1702_ENV 134 89.8 | 661424.09 | 8571313.14 | 661351.95 | 8571224.16 114.5
22/04/2016 05:54:56 |SA1702_ENV02 |Still SA1702_ENV 135 89.8 | 661424.09 | 8571313.14 | 661346.21 | 8571217.28 1235
22/04/2016 05:55:44 |SA1702_ENV02 |Still SA1702_ENV 136 90.3 | 661424.09 | 8571313.14 | 661340.33 | 8571210.03 132.8
22/04/2016 05:56:23 |SA1702_ENV02 |Still SA1702_ENV 137 90.8 | 661424.09 | 8571313.14 | 661335.30 | 8571204.09 140.6
22/04/2016 05:57:17 |SA1702_ENV02 |Still SA1702_ENV 138 90.5 | 661424.09 | 8571313.14 | 661328.69 | 8571196.05 151.0
22/04/2016 05:57:50 |SA1702_ENV02 |still SA1702_ENV 139 92.2 | 661424.09 | 8571313.14 | 661324.79 | 8571191.05 157.4
22/04/2016 05:58:28 |SA1702_ENV02 |Still SA1702_ENV 140 91.0 | 661424.09 | 8571313.14 | 661320.42 | 8571185.98 164.1
22/04/2016 05:59:49 |SA1702_ENV02 |Still SA1702_ENV 141 92.7 | 661424.09 | 8571313.14 | 661311.94 | 8571174.87 178.0
22/04/2016 06:00:58 |SA1702_ENV02 |still SA1702_ENV 142 91.5 | 661424.09 | 8571313.14 | 661303.64 | 8571165.79 190.3
22/04/2016 06:02:02 |SA1702_ENV02 |still SA1702_ENV 143 92.8 | 661424.09 | 8571313.14 | 661296.60 | 8571157.29 2014
22/04/2016 06:02:42 |SA1702_ENVO02 |Still SA1702_ENV 144 92.6 | 661424.09 | 8571313.14 | 661292.36 | 8571151.82 208.3
22/04/2016 06:04:20 |SA1702_ENVO02 | Still SA1702_ENV 145 93.3 | 661424.09 | 8571313.14 | 661281.41 | 8571137.33 226.4
22/04/2016 06:04:52 |SA1702_ENVO02 |Still SA1702_ENV 146 93.8 | 661424.09 | 8571313.14 | 661277.68 | 8571133.00 232.1
22/04/2016 06:05:43 |SA1702_ENVO02 |Still SA1702_ENV 147 93.8 | 661424.09 | 8571313.14 | 661271.56 | 8571125.41 241.9
22/04/2016 06:07:02 |SA1702_ENVO02 |Still SA1702_ENV 148 94.5 | 661424.09 | 8571313.14 | 661262.43 | 8571115.51 255.3
22/04/2016 06:07:33 |SA1702_ENVO02 |Still SA1702_ENV 149 95.0 | 661424.09 | 8571313.14 | 661258.75 | 8571111.07 261.1
22/04/2016 06:08:17 |SA1702_ENV02 |Still SA1702_ENV 150 94.9 | 661424.09 | 8571313.14 | 661254.12 | 8571105.02 268.7
22/04/2016 06:08:56 |SA1702_ENV02 |Still SA1702_ENV 151 95.2 | 661424.09 | 8571313.14 | 661250.18 | 8571099.74 275.3
22/04/2016 06:09:10 |SA1702_ENV02 |Still SA1702_ENV 152 95.3 | 661424.09 | 8571313.14 | 661248.74 | 8571097.83 277.7
22/04/2016 06:09:48 |SA1702_ENV02 |Still SA1702_ENV 153 95.3 | 661424.09 | 8571313.14 | 661245.15 | 8571092.13 284.4
22/04/2016 06:10:32 |SA1702_ENV02 |still SA1702_ENV 154 95.9 | 661424.09 | 8571313.14 | 661239.94 | 8571085.03 293.2
22/04/2016 06:11:39 |SA1702_ENV02 |still SA1702_ENV 155 95.9 | 661424.09 | 8571313.14 | 661233.13 | 8571075.11 305.2
22/04/2016 06:12:17 |SA1702_ENV02 |Still SA1702_ENV 156 96.3 | 661424.09 | 8571313.14 | 661229.26 | 8571069.98 311.6
22/04/2016 06:13:54 |SA1702_ENV02 |Still SA1702_ENV 157 95.1 | 661424.09 | 8571313.14 | 661219.67 | 8571055.68 328.7
22/04/2016 06:14:53 |SA1702_ENV02 |still SA1702_ENV 158 95.0 | 661424.09 | 8571313.14 | 661213.53 | 8571047.17 339.2
22/04/2016 06:15:50 |SA1702_ENV02 |Sstill SA1702_ENV 159 94.2 | 661424.09 | 8571313.14 | 661207.38 | 8571038.84 349.6
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
22/04/2016 11:06:15 |SA1702_ENVO1 |Still SA1702_ENV 201 91.0 | 663691.15 | 8570765.95 | 663701.98 | 8570780.05 17.8
22/04/2016 11:06:35 |SA1702_ENVO1 |Still SA1702_ENV 202 89.0 | 663691.15 | 8570765.95 | 663699.00 | 8570776.82 13.4
22/04/2016 11:07:19 |SA1702_ENVO1 | Sitill SA1702_ENV 203 91.0 | 663691.15 | 8570765.95 | 663693.65 | 8570768.76 3.8
22/04/2016 11:07:57 |SA1702_ENVO01 | Sitill SA1702_ENV 204 91.0 | 663691.15 | 8570765.95 | 663690.37 | 8570762.75 3.3
22/04/2016 11:08:39 |SA1702_ENVO1 | Sitill SA1702_ENV 205 91.0 | 663691.15 | 8570765.95 | 663685.94 | 8570755.19 12.0
22/04/2016 11:08:47 |SA1702_ENVO01 |Sitill SA1702_ENV 206 91.0 | 663691.15 | 8570765.95 | 663685.25 | 8570754.01 13.3
22/04/2016 11:09:35 |SA1702_ENVO01 | Sitill SA1702_ENV 207 90.0 | 663691.15 | 8570765.95 | 663680.64 | 8570747.10 21.6
22/04/2016 11:10:26 |SA1702_ENVO01 |Sitill SA1702_ENV 208 91.0 | 663691.15 | 8570765.95 | 663676.51 | 8570740.77 29.1
22/04/2016 11:11:24 |SA1702_ENVO01 |Sitill SA1702_ENV 209 90.0 | 663691.15 | 8570765.95 | 663670.77 | 8570733.91 38.0
22/04/2016 11:11:56 |SA1702_ENVO01 |Sitill SA1702_ENV 210 92.0 | 663691.15 | 8570765.95 | 663667.68 | 8570729.16 43.6
22/04/2016 11:12:14 |SA1702_ENVO01 | Sitill SA1702_ENV 211 91.0 | 663691.15 | 8570765.95 | 663666.45 | 8570727.24 45.9
22/04/2016 11:13:09 |SA1702_ENVO1 |Still SA1702_ENV 212 92.0 | 663691.15 | 8570765.95 | 663660.33 | 8570717.83 57.1
22/04/2016 11:13:41 |SA1702_ENVO1 |Still SA1702_ENV 213 93.0 | 663691.15 | 8570765.95 | 663656.38 | 8570713.00 63.3
22/04/2016 11:13:56 |SA1702_ENVO01 |Still SA1702_ENV 214 94.0 | 663691.15 | 8570765.95 | 663654.77 | 8570710.43 66.4
22/04/2016 11:14:41 |SA1702_ENVO01 |Siill SA1702_ENV 215 92.0 | 663691.15 | 8570765.95 | 663650.59 | 8570702.24 75.5
22/04/2016 11:15:07 |SA1702_ENVO1 |Still SA1702_ENV 216 92.0 | 663691.15 | 8570765.95 | 663648.82 | 8570697.23 80.7
22/04/2016 11:15:56 |SA1702_ENVO1 |Still SA1702_ENV 217 93.0 | 663691.15 | 8570765.95 | 663645.20 | 8570690.65 88.2
22/04/2016 11:16:56 |SA1702_ENVO01 |Still SA1702_ENV 218 92.0 | 663691.15 | 8570765.95 | 663638.02 | 8570679.85 101.2
22/04/2016 11:17:48 |SA1702_ENVO01 | Sitill SA1702_ENV 219 93.0 | 663691.15 | 8570765.95 | 663632.13 | 8570671.40 111.5
22/04/2016 11:18:17 |SA1702_ENVO01 | Still SA1702_ENV 220 93.0 | 663691.15 | 8570765.95 | 663629.56 | 8570667.45 116.2
22/04/2016 11:18:32 |SA1702_ENVO01 | Still SA1702_ENV 221 93.0 | 663691.15 | 8570765.95 | 663628.33 | 8570665.52 118.5
22/04/2016 11:19:11 |SA1702_ENVO1 | Still SA1702_ENV 222 93.0 | 663691.15 | 8570765.95 | 663624.71 | 8570659.70 125.3
22/04/2016 11:20:17 |SA1702_ENVO01 | Still SA1702_ENV 223 93.0 | 663691.15 | 8570765.95 | 663618.02 | 8570650.12 137.0
22/04/2016 11:21:19 |SA1702_ENVO1 | Still SA1702_ENV 224 92.0 | 663691.15 | 8570765.95 | 663612.22 | 8570640.03 148.6
22/04/2016 11:21:56 |SA1702_ENVO01 | Still SA1702_ENV 225 92.0 | 663691.15 | 8570765.95 | 663607.94 | 8570634.64 155.5
22/04/2016 11:22:39 |SA1702_ENVO01 | Still SA1702_ENV 226 92.0 | 663691.15 | 8570765.95 | 663602.24 | 8570627.28 164.7
22/04/2016 11:23:25 |SA1702_ENVO01 | Still SA1702_ENV 227 92.0 | 663691.15 | 8570765.95 | 663597.17 | 8570619.28 174.2
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

Time . Water Proposed Location Actual Location Offset
Date [UTC] Transect Type |ID Fix No. | Depth | Easting Northing Easting Northing [m] Notes
[m] [m] [m] [m] [m]
22/04/2016 11:23:33 |SA1702_ENVO1 |Still SA1702_ENV 228 93.0 | 663691.15 | 8570765.95 | 663596.48 | 8570618.00 175.6
22/04/2016 11:24:43 |SA1702_ENVO1 |Still SA1702_ENV 229 92.0 | 663691.15 | 8570765.95 | 663590.82 | 8570608.16 187.0
22/04/2016 11:25:11 |SA1702_ENVO01 | Sitill SA1702_ENV 230 93.0 | 663691.15 | 8570765.95 | 663588.76 | 8570604.59 1911
22/04/2016 11:25:47 |SA1702_ENVO01 | Sitill SA1702_ENV 231 92.0 | 663691.15 | 8570765.95 | 663585.39 | 8570600.35 196.5
22/04/2016 11:26:20 |SA1702_ENVO01 | Sitill SA1702_ENV 232 93.0 | 663691.15 | 8570765.95 | 663582.93 | 8570596.06 201.4
22/04/2016 11:27:08 |SA1702_ENVO01 |Sitill SA1702_ENV 233 92.0 | 663691.15 | 8570765.95 | 663578.55 | 8570589.92 209.0
22/04/2016 11:30:03 |SA1702_ENVO01 |Sitill SA1702_ENV 234 92.0 | 663691.15 | 8570765.95 | 663570.15 | 8570578.80 222.9
22/04/2016 11:30:13 |SA1702_ENVO01 | Sitill SA1702_ENV 235 92.0 | 663691.15 | 8570765.95 | 663570.39 | 8570578.42 2231
22/04/2016 11:30:28 |SA1702_ENVO01 | Sitill SA1702_ENV 236 92.0 | 663691.15 | 8570765.95 | 663570.87 | 8570578.68 222.6
23/04/2017 00:38:54 |SA1702_ENV03 |Sstill NO STILL 300 166.3 | 657564.76 | 8568835.13 | 657488.25 | 8568874.61 86.1
23/04/2017 00:44:14 |SA1702_ENV03 |Sstill NO STILL 301 166.3 | 657564.76 | 8568835.13 | 657527.92 | 8568855.59 42.1
23/04/2017 00:44:44 |SA1702_ENVO03 | Sitill SA1702_ENV 302 166.5 | 657564.76 | 8568835.13 | 657533.01 | 8568852.72 36.3
23/04/2017 00:46:52 |SA1702_ENVO03 | Sitill SA1702_ENV 303 166.5 | 657564.76 | 8568835.13 | 657553.15 | 8568839.87 12.5
23/04/2017 00:47:34 |SA1702_ENVO03 | Sitill SA1702_ENV 304 167.0 | 657564.76 | 8568835.13 | 657559.40 | 8568836.23 55
23/04/2017 00:48:49 |SA1702_ENVO03 | Sitill SA1702_ENV 305 167.3 | 657564.76 | 8568835.13 | 657570.10 | 8568830.25 7.2
23/04/2017 00:49:14 |SA1702_ENVO03 | Sitill SA1702_ENV 306 166.6 | 657564.76 | 8568835.13 | 657574.87 | 8568828.28 12.2
23/04/2017 00:50:22 |SA1702_ENVO03 | Sitill SA1702_ENV 307 166.5 | 657564.76 | 8568835.13 | 657586.60 | 8568824.12 245
23/04/2017 00:51:52 |SA1702_ENV03 |Still SA1702_ENV 308 166.9 | 657564.76 | 8568835.13 | 657601.77 | 8568815.67 41.8
23/04/2017 00:52:18 |SA1702_ENV03 |Still SA1702_ENV 309 166.5 | 657564.76 | 8568835.13 | 657606.23 | 8568813.58 46.7
23/04/2017 00:52:59 |SA1702_ENV03 |Still SA1702_ENV 310 166.7 | 657564.76 | 8568835.13 | 657613.41 | 8568810.11 54.7
23/04/2017 00:54:08 |SA1702_ENV03 |Sstill SA1702_ENV 311 166.5 | 657564.76 | 8568835.13 | 657624.66 | 8568803.84 67.6
23/04/2017 00:54:48 |SA1702_ENV03 |Still SA1702_ENV 312 165.9 | 657564.76 | 8568835.13 | 657631.11 | 8568800.74 74.7
23/04/2017 00:55:21 |SA1702_ENV03 |Still SA1702_ENV 313 166.3 | 657564.76 | 8568835.13 | 657636.43 | 8568798.04 80.7
23/04/2017 00:57:10 |SA1702_ENV03 |Still SA1702_ENV 314 166.4 | 657564.76 | 8568835.13 | 657653.01 | 8568788.52 99.8
23/04/2017 00:58:22 |SA1702_ENV03 |Still SA1702_ENV 315 166.5 | 657564.76 | 8568835.13 | 657664.18 | 8568782.57 1125
23/04/2017 00:58:45 |SA1702_ENV03 |Still SA1702_ENV 316 167.1 | 657564.76 | 8568835.13 | 657667.76 | 8568780.37 116.7
23/04/2017 00:59:49 |SA1702_ENV03 |Still SA1702_ENV 317 166.8 | 657564.76 | 8568835.13 | 657677.22 | 8568773.75 128.1
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

Time . Water Proposed Location Actual Location Offset
Date [UTC] Transect Type |ID Fix No. | Depth | Easting Northing Easting Northing [m] Notes
[m] [m] [m] [m] [m]
23/04/2017 01:00:34 |SA1702_ENVO03 |Sitill SA1702_ENV 318 166.6 | 657564.76 | 8568835.13 | 657685.26 | 8568769.98 137.0
23/04/2017 01:01:06 |SA1702_ENVO03 |Sitill SA1702_ENV 319 166.8 | 657564.76 | 8568835.13 | 657690.68 | 8568767.28 143.0
23/04/2017 01:01:18 |SA1702_ENV03 |Still SA1702_ENV 320 166.9 | 657564.76 | 8568835.13 | 657692.54 | 8568766.42 1451
23/04/2017 01:02:03 |SA1702_ENV03 |Still SA1702_ENV 321 166.3 | 657564.76 | 8568835.13 | 657700.16 | 8568762.63 153.6
23/04/2017 01:02:32 |SA1702_ENV03 |Still SA1702_ENV 322 165.9 | 657564.76 | 8568835.13 | 657704.87 | 8568759.31 159.3
23/04/2017 01:03:16 |SA1702_ENV03 |still SA1702_ENV 323 165.3 | 657564.76 | 8568835.13 | 657712.16 | 8568755.63 167.5
23/04/2017 01:03:34 |SA1702_ENV03 |still SA1702_ENV 324 165.9 | 657564.76 | 8568835.13 | 657714.68 | 8568754.26 170.3
23/04/2017 01:04:19 |SA1702_ENV03 |still SA1702_ENV 325 166.6 | 657564.76 | 8568835.13 | 657721.68 | 8568751.55 177.8
23/04/2017 01:05:05 |SA1702_ENV03 |still SA1702_ENV 326 166.7 | 657564.76 | 8568835.13 | 657728.40 | 8568747.27 185.7
23/04/2017 01:06:14 |SA1702_ENV03 |Sstill SA1702_ENV 327 167.3 | 657564.76 | 8568835.13 | 657738.56 | 8568741.04 197.6
23/04/2017 01:07:08 |SA1702_ENV03 |Sstill SA1702_ENV 328 166.2 | 657564.76 | 8568835.13 | 657747.35 | 8568736.84 207.4
23/04/2017 01:07:50 |SA1702_ENVO03 |Still SA1702_ENV 329 166.8 | 657564.76 | 8568835.13 | 657754.70 | 8568733.33 2155
23/04/2017 01:08:02 |SA1702_ENVO03 |Sitill SA1702_ENV 330 167.2 | 657564.76 | 8568835.13 | 657756.18 | 8568732.99 217.0
23/04/2017 01:09:03 |SA1702_ENVO03 | Sitill SA1702_ENV 331 167.3 | 657564.76 | 8568835.13 | 657766.88 | 8568727.74 228.9
23/04/2017 01:10:00 |SA1702_ENVO03 |Sitill SA1702_ENV 332 167.0 | 657564.76 | 8568835.13 | 657776.28 | 8568722.48 239.6
23/04/2017 01:11:00 |SA1702_ENVO03 |Sitill SA1702_ENV 333 167.5 | 657564.76 | 8568835.13 | 657786.11 | 8568717.20 250.8
23/04/2017 01:12:18 |SA1702_ENVO03 | Sitill SA1702_ENV 334 166.9 | 657564.76 | 8568835.13 | 657797.59 | 8568708.62 265.0
23/04/2017 01:13:09 |SA1702_ENV03 |Still SA1702_ENV 335 166.8 | 657564.76 | 8568835.13 | 657806.00 | 8568704.95 274.1
23/04/2017 01:13:52 |SA1702_ENV03 |Still SA1702_ENV 336 167.5 | 657564.76 | 8568835.13 | 657811.81 | 8568701.83 280.7
23/04/2017 03:17:53 |SA1702_ENV04 |still NO STILL 400 170.0 | 656182.05 | 8566616.90 | 656228.89 | 8566657.82 62.2
23/04/2017 03:23:51 |SA1702_ENV04 |still SA1702_ENV 401 170.0 | 656182.05 | 8566616.90 | 656229.11 | 8566658.39 62.7
23/04/2017 03:25:00 |SA1702_ENV04 |still SA1702_ENV 402 171.0 | 656182.05 | 8566616.90 | 656224.11 | 8566653.33 55.6
23/04/2017 03:25:13 |SA1702_ENV04 |still SA1702_ENV 403 171.3 | 656182.05 | 8566616.90 | 656221.75 | 8566651.49 52.7
23/04/2017 03:25:43 |SA1702_ENV04 |still NO STILL 404 170.6 | 656182.05 | 8566616.90 | 656215.54 | 8566646.98 45.0
23/04/2017 03:25:58 |SA1702_ENV04 |still SA1702_ENV 405 170.7 | 656182.05 | 8566616.90 | 656212.48 | 8566644.71 41.2
23/04/2017 03:26:32 |SA1702_ENV04 |still SA1702_ENV 406 170.8 | 656182.05 | 8566616.90 | 656205.33 | 8566638.86 32.0
23/04/2017 03:27:07 |SA1702_ENV04 |still SA1702_ENV 407 171.6 | 656182.05 | 8566616.90 | 656198.68 | 8566633.34 23.4
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

Time . Water Proposed Location Actual Location Offset
Date [UTC] Transect Type |ID Fix No. | Depth | Easting Northing Easting Northing [m] Notes
[m] [m] [m] [m] [m]
23/04/2017 03:28:04 |SA1702_ENV04 | Ssitill SA1702_ENV 408 171.6 | 656182.05 | 8566616.90 | 656189.81 | 8566625.70 11.7
23/04/2017 03:29:02 |SA1702_ENVO04 | Sstill SA1702_ENV 409 171.2 | 656182.05 | 8566616.90 | 656179.99 | 8566618.26 25
23/04/2017 03:29:17 |SA1702_ENV04 |Still SA1702_ENV 410 171.7 | 656182.05 | 8566616.90 | 656177.21 | 8566616.36 4.9
23/04/2017 03:31:52 |SA1702_ENV04 |still SA1702_ENV 411 171.1 | 656182.05 | 8566616.90 | 656149.45 | 8566592.69 40.6
23/04/2017 03:32:34 |SA1702_ENV04 |Still SA1702_ENV 412 171.8 | 656182.05 | 8566616.90 | 656141.32 | 8566586.73 50.7
23/04/2017 03:33:59 |SA1702_ENV04 |still SA1702_ENV 413 171.2 | 656182.05 | 8566616.90 | 656127.91 | 8566576.73 67.4
23/04/2017 03:34:16 |SA1702_ENV04 |still SA1702_ENV 414 171.1 | 656182.05 | 8566616.90 | 656125.18 | 8566574.14 71.2
23/04/2017 03:34:56 |SA1702_ENV04 |still SA1702_ENV 415 171.3 | 656182.05 | 8566616.90 | 656118.92 | 8566568.39 79.6
23/04/2017 03:35:20 |SA1702_ENV04 |still SA1702_ENV 416 171.4 | 656182.05 | 8566616.90 | 656114.28 | 8566565.10 85.3
23/04/2017 03:35:49 |SA1702_ENV04 |still SA1702_ENV 417 171.7 | 656182.05 | 8566616.90 | 656110.28 | 8566561.29 90.8
23/04/2017 03:36:23 |SA1702_ENV04 |still SA1702_ENV 418 171.2 | 656182.05 | 8566616.90 | 656106.56 | 8566555.90 97.1
23/04/2017 03:36:49 |SA1702_ENV04 | Still SA1702_ENV 419 171.4 | 656182.05 | 8566616.90 | 656102.88 | 8566552.01 102.4
23/04/2017 03:37:20 |SA1702_ENVO04 | Still NO STILL 420 171.9 | 656182.05 | 8566616.90 | 656097.95 | 8566547.62 109.0
23/04/2017 03:37:59 |SA1702_ENVO04 | Still SA1702_ENV 421 171.3 | 656182.05 | 8566616.90 | 656091.53 | 8566542.41 117.2
23/04/2017 03:38:49 |SA1702_ENV04 | Still SA1702_ENV 422 171.0 | 656182.05 | 8566616.90 | 656082.73 | 8566536.05 128.1
23/04/2017 03:39:15 |SA1702_ENVO04 | Still SA1702_ENV 423 171.4 | 656182.05 | 8566616.90 | 656078.76 | 8566531.96 133.7
23/04/2017 04:46:43 |SA1702_ENVO5 | Still SA1702_ENV 501 171.0 | 656436.82 | 8565655.97 | 656390.80 | 8565627.87 53.9
23/04/2017 04:47:26 |SA1702_ENVO5 |Still SA1702_ENV 502 171.0 | 656436.82 | 8565655.97 | 656398.17 | 8565632.61 45.2
23/04/2017 04:48:04 |SA1702_ENVO5 |Still SA1702_ENV 503 171.9 | 656436.82 | 8565655.97 | 656405.47 | 8565637.31 36.5
23/04/2017 04:49:43 |SA1702_ENVO5 |Still SA1702_ENV 504 171.8 | 656436.82 | 8565655.97 | 656420.96 | 8565647.23 18.1
23/04/2017 04:50:13 |SA1702_ENVO5 |Still SA1702_ENV 505 171.3 | 656436.82 | 8565655.97 | 656424.78 | 8565649.77 135
23/04/2017 04:50:40 |SA1702_ENVO5 |Still SA1702_ENV 506 170.8 | 656436.82 | 8565655.97 | 656428.35 | 8565652.24 9.3
23/04/2017 04:51:17 |SA1702_ENVO5 |Still SA1702_ENV 507 170.8 | 656436.82 | 8565655.97 | 656432.94 | 8565654.93 4.0
23/04/2017 04:52:09 |SA1702_ENVO5 |Still SA1702_ENV 508 171.7 | 656436.82 | 8565655.97 | 656440.36 | 8565660.08 5.4
23/04/2017 04:52:57 |SA1702_ENVO5 |Still SA1702_ENV 509 170.3 | 656436.82 | 8565655.97 | 656447.56 | 8565665.02 14.0
23/04/2017 04:53:42 |SA1702_ENVO5 |Still SA1702_ENV 510 171.0 | 656436.82 | 8565655.97 | 656454.93 | 8565669.27 225
23/04/2017 04:54:49 |SA1702_ENVO5 |Still SA1702_ENV 511 170.5 | 656436.82 | 8565655.97 | 656465.30 | 8565676.49 35.1
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
23/04/2017 04:55:04 |SA1702_ENVO5 |Still SA1702_ENV 512 170.7 | 656436.82 | 8565655.97 | 656468.01 | 8565678.24 38.3
23/04/2017 04:56:14 |SA1702_ENVO5 |Still SA1702_ENV 513 170.1 | 656436.82 | 8565655.97 | 656479.26 | 8565684.62 51.2
23/04/2017 04:56:44 |SA1702_ENVO5 |Still SA1702_ENV 514 169.7 | 656436.82 | 8565655.97 | 656523.07 | 8565730.90 114.2
23/04/2017 04:57:19 |SA1702_ENVO5 |Still SA1702_ENV 515 169.8 | 656436.82 | 8565655.97 | 656488.85 | 8565690.40 62.4
23/04/2017 04:58:08 |SA1702_ENVO5 |Still SA1702_ENV 516 170.4 | 656436.82 | 8565655.97 | 656495.71 | 8565695.25 70.8
23/04/2017 04:58:26 |SA1702_ENVO5 |Still SA1702_ENV 517 170.5 | 656436.82 | 8565655.97 | 656498.42 | 8565697.00 74.0
23/04/2017 04:59:23 |SA1702_ENVO5 |Still SA1702_ENV 518 170.1 | 656436.82 | 8565655.97 | 656506.26 | 8565702.33 83.5
23/04/2017 04:59:53 |SA1702_ENVO5 |Still SA1702_ENV 519 170.3 | 656436.82 | 8565655.97 | 656510.78 | 8565705.24 88.9
23/04/2017 05:00:33 |SA1702_ENVO5 |Sstill SA1702_ENV 520 170.3 | 656436.82 | 8565655.97 | 656516.56 | 8565708.53 95.5
23/04/2017 05:02:18 |SA1702_ENVO5 |Still SA1702_ENV 521 168.3 | 656436.82 | 8565655.97 | 656531.33 | 8565718.73 1134
23/04/2017 05:02:42 |SA1702_ENVO5 |Still SA1702_ENV 522 169.3 | 656436.82 | 8565655.97 | 656534.76 | 8565721.08 117.6
23/04/2017 05:03:19 |SA1702_ENVO0O5 | Still SA1702_ENV 523 169.7 | 656436.82 | 8565655.97 | 656540.51 | 8565724.39 124.2
23/04/2017 05:03:54 |SA1702_ENVO0O5 | Still SA1702_ENV 524 168.4 | 656436.82 | 8565655.97 | 656545.33 | 8565727.97 130.2
23/04/2017 05:04:24 |SA1702_ENVO5 | Sitill SA1702_ENV 525 169.2 | 656436.82 | 8565655.97 | 656550.45 | 8565730.14 135.7
23/04/2017 05:04:46 |SA1702_ENVO5 | Still SA1702_ENV 526 167.6 | 656436.82 | 8565655.97 | 656553.99 | 8565732.14 139.8
23/04/2017 05:05:18 |SA1702_ENVO0O5 | Still NO STILL 527 167.3 | 656436.82 | 8565655.97 | 656558.86 | 8565735.82 145.8
23/04/2017 05:05:29 |SA1702_ENVO5 | Still NO STILL 528 167.7 | 656436.82 | 8565655.97 | 656560.45 | 8565736.97 147.8
23/04/2017 05:06:02 |SA1702_ENVO5 |Still SA1702_ENV 529 167.2 | 656436.82 | 8565655.97 | 656565.42 | 8565740.44 153.9
23/04/2017 05:07:12 |SA1702_ENVO5 |Still SA1702_ENV 530 167.2 | 656436.82 | 8565655.97 | 656576.36 | 8565746.62 166.4
23/04/2017 05:07:48 |SA1702_ENVO5 |Still SA1702_ENV 531 167.5 | 656436.82 | 8565655.97 | 656581.72 | 8565750.86 173.2
23/04/2017 05:09:27 |SA1702_ENVO5 |Still NO STILL 532 166.7 | 656436.82 | 8565655.97 | 656596.90 | 8565761.29 191.6
23/04/2017 05:09:45 |SA1702_ENVO5 |Still SA1702_ENV 533 167.1 | 656436.82 | 8565655.97 | 656599.38 | 8565763.20 194.7
23/04/2017 05:10:41 |SA1702_ENVO5 |still SA1702_ENV 534 166.5 | 656436.82 | 8565655.97 | 656608.35 | 8565769.17 205.5
23/04/2017 05:11:04 |SA1702_ENVO5 |Still SA1702_ENV 535 167.5 | 656436.82 | 8565655.97 | 656612.10 | 8565771.73 210.1
23/04/2017 11:21:51 |SA1702_ENVO5A | Still SA1702_ENV 536 168.2 | 656436.82 | 8565655.97 | 656567.86 | 8565741.92 156.7
23/04/2017 11:23:04 |SA1702_ENVO5A | Still SA1702_ENV 537 167.8 | 656436.82 | 8565655.97 | 656581.82 | 8565748.54 172.0
23/04/2017 11:23:13 |SA1702_ENVO5A | Still SA1702_ENV 538 168.5 | 656436.82 | 8565655.97 | 656583.41 | 8565749.25 173.8
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

. Water Proposed Location Actual Location

Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
23/04/2017 11:23:26 |SA1702_ENVO5A | Still SA1702_ENV 539 168.7 | 656436.82 | 8565655.97 | 656586.06 | 8565750.78 176.8
23/04/2017 11:24:20 |SA1702_ENVO5A | Still SA1702_ENV 540 168.5 | 656436.82 | 8565655.97 | 656595.80 | 8565756.76 188.2
23/04/2017 11:24:54 |SA1702_ENVO5A | Still SA1702_ENV 541 168.4 | 656436.82 | 8565655.97 | 656600.06 | 8565759.84 1935
23/04/2017 11:25:15 |SA1702_ENVO5A | Still SA1702_ENV 542 168.4 | 656436.82 | 8565655.97 | 656602.36 | 8565761.77 196.5
23/04/2017 11:25:23 |SA1702_ENVO5A | Still SA1702_ENV 543 168.9 | 656436.82 | 8565655.97 | 656603.17 | 8565762.27 197.4
23/04/2017 11:25:50 |SA1702_ENVO5A | Still SA1702_ENV 544 168.7 | 656436.82 | 8565655.97 | 656606.28 | 8565764.27 201.1
23/04/2017 11:25:57 |SA1702_ENVO5A | Still SA1702_ENV 545 168.2 | 656436.82 | 8565655.97 | 656607.20 | 8565764.83 202.2
23/04/2017 11:26:34 |SA1702_ENVO5A | Still SA1702_ENV 546 168.7 | 656436.82 | 8565655.97 | 656611.87 | 8565768.03 207.8
23/04/2017 11:27:11 |SA1702_ENVO5A | Still SA1702_ENV 547 168.7 | 656436.82 | 8565655.97 | 656617.48 | 8565770.98 214.2
23/04/2017 11:27:30 |SA1702_ENVO5A | Still SA1702_ENV 548 168.8 | 656436.82 | 8565655.97 | 656620.19 | 8565772.80 217.4
23/04/2017 11:28:39 |SA1702_ENVO5A | Still SA1702_ENV 549 168.1 | 656436.82 | 8565655.97 | 656632.24 | 8565780.12 2315
23/04/2017 11:29:26 |SA1702_ENVO5A | Still SA1702_ENV 550 169.0 | 656436.82 | 8565655.97 | 656641.48 | 8565785.62 242.3
23/04/2017 11:29:52 |SA1702_ENVO5A | Still SA1702_ENV 551 169.3 | 656436.82 | 8565655.97 | 656646.23 | 8565788.91 248.0
23/04/2017 11:30:34 |SA1702_ENVO5A | Still SA1702_ENV 552 170.0 | 656436.82 | 8565655.97 | 656653.62 | 8565793.42 256.7
23/04/2017 11:30:45 |SA1702_ENVO5A | Still SA1702_ENV 553 169.9 | 656436.82 | 8565655.97 | 656655.48 | 8565794.61 258.9
23/04/2017 11:31:42 |SA1702_ENVO5A | Still SA1702_ENV 554 171.0 | 656436.82 | 8565655.97 | 656664.97 | 8565800.03 269.8
23/04/2017 11:31:50 |SA1702_ENVO5A | Still SA1702_ENV 555 170.6 | 656436.82 | 8565655.97 | 656666.06 | 8565800.80 271.2
23/04/2017 11:32:37 |SA1702_ENVO5A | Still SA1702_ENV 556 171.5 | 656436.82 | 8565655.97 | 656671.65 | 8565805.52 278.4
23/04/2017 11:32:44 |SA1702_ENVO5A | Still SA1702_ENV 557 170.2 | 656436.82 | 8565655.97 | 656672.53 | 8565806.07 279.4
23/04/2017 11:32:54 |SA1702_ENVO5A | Still SA1702_ENV 558 170.4 | 656436.82 | 8565655.97 | 656673.76 | 8565806.96 281.0
23/04/2017 11:33:29 |SA1702_ENVO5A | still SA1702_ENV 559 171.8 | 656436.82 | 8565655.97 | 656677.98 | 8565810.04 286.2
23/04/2017 11:33:51 |SA1702_ENVO5A | Still SA1702_ENV 560 171.5 | 656436.82 | 8565655.97 | 656681.02 | 8565812.16 289.9
23/04/2017 11:34:28 |SA1702_ENVO5A | Still SA1702_ENV 561 171.8 | 656436.82 | 8565655.97 | 656686.29 | 8565815.35 296.0
23/04/2017 11:35:23 |SA1702_ENVO5A | Still SA1702_ENV 562 171.9 | 656436.82 | 8565655.97 | 656695.28 | 8565820.46 306.4
23/04/2017 11:36:01 |SA1702_ENVO5A | Still SA1702_ENV 563 171.2 | 656436.82 | 8565655.97 | 656701.85 | 8565824.35 314.0
23/04/2017 11:36:43 |SA1702_ENVO5A | Still SA1702_ENV 564 171.5 | 656436.82 | 8565655.97 | 656708.42 | 8565828.13 321.6
23/04/2017 11:37:19 |SA1702_ENVO5A | Still SA1702_ENV 565 172.2 | 656436.82 | 8565655.97 | 656714.88 | 8565831.62 328.9
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SHELL AUSTRALIA PTY LTD
CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

. Water Proposed Location Actual Location

Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
23/04/2017 11:37:57 |SA1702_ENVO5A | Still SA1702_ENV 566 172.5 | 656436.82 | 8565655.97 | 656721.55 | 8565835.35 336.5
23/04/2017 11:38:13 |SA1702_ENVO5A | Still SA1702_ENV 567 171.9 | 656436.82 | 8565655.97 | 656724.05 | 8565836.91 339.5
23/04/2017 11:39:16 |SA1702_ENVO5A | Still SA1702_ENV 568 172.4 | 656436.82 | 8565655.97 | 656733.53 | 8565843.21 350.8
24/04/2017 03:46:54 |SA1702_ENV06 |Vid 657811.18 | 8564660.75 | 657760.40 | 8564621.35 64.3
24/04/2017 04:01:01 |SA1702_ENVO6 |Vid 657889.94 | 8564727.53 | 657902.12 | 8564740.05 17.5
24/04/2017 06:27:28 |SA1702_ENVO7 |Vid 654237.87 | 8562349.02 | 654189.32 | 8562374.58 54.9
24/04/2017 06:59:10 |SA1702_ENVO7 |Vid 654463.56 | 8562215.44 | 654475.98 | 8562207.63 14.7
24/04/2017 SA1702_ENVO09 | Still SA1702_ENV | NO FIX 629648.25 | 8554221.82
24/04/2017 12:08:26 |SA1702_ENVO09 |Still SA1702_ENV 601 198.3 | 629648.25 | 8554221.82 | 629706.50 | 8554196.05 63.7
24/04/2017 12:08:47 |SA1702_ENVO09 |Still SA1702_ENV 602 198.1 | 629648.25 | 8554221.82 | 629702.24 | 8554197.24 59.3
24/04/2017 12:09:00 [SA1702_ENVO09 |Still SA1702_ENV 603 198.6 | 629648.25 | 8554221.82 | 629700.03 | 8554197.44 57.2
24/04/2017 12:09:57 |SA1702_ENVO09 |Still SA1702_ENV 604 198.0 | 629648.25 | 8554221.82 | 629689.10 | 8554201.47 45.6
24/04/2017 12:10:19 |SA1702_ENVO09 |Still SA1702_ENV 605 197.5 | 629648.25 | 8554221.82 | 629685.08 | 8554202.92 41.4
24/04/2017 12:11:18 |SA1702_ENVO09 |Still SA1702_ENV 606 197.1 | 629648.25 | 8554221.82 | 629675.50 | 8554206.61 31.2
24/04/2017 12:12:08 |SA1702_ENVO09 |Still SA1702_ENV 607 197.4 | 629648.25 | 8554221.82 | 629667.39 | 8554208.55 23.3
24/04/2017 12:12:33 |SA1702_ENVO09 | Still SA1702_ENV 608 199.0 | 629648.25 | 8554221.82 | 629662.94 | 8554209.55 19.1
24/04/2017 12:42:49 |SA1702_ENVO09A | Still SA1702_ENV 609 199.1 | 629648.25 | 8554221.82 | 629464.80 | 8554273.87 190.7
24/04/2017 12:45:15 |SA1702_ENVO09A | Still SA1702_ENV 610 199.4 | 629648.25 | 8554221.82 | 629489.96 | 8554264.14 163.8
24/04/2017 12:45:32 |SA1702_ENVO09A | Still NO STILL 611 197.9 | 629648.25 | 8554221.82 | 629492.78 | 8554263.19 160.9
24/04/2017 12:46:22 |SA1702_ENVO09A | still SA1702_ENV 612 199.0 | 629648.25 | 8554221.82 | 629501.37 | 8554260.97 152.0
24/04/2017 12:47:54 |SA1702_ENVO09A | Still SA1702_ENV 613 198.9 | 629648.25 | 8554221.82 | 629517.08 | 8554255.37 135.4
24/04/2017 12:48:43 |SA1702_ENVO09A | still SA1702_ENV 614 198.5 | 629648.25 | 8554221.82 | 629528.85 | 8554251.48 123.0
24/04/2017 12:49:48 |SA1702_ENVO09A | still SA1702_ENV 615 198.9 | 629648.25 | 8554221.82 | 629543.11 | 8554248.52 108.5
24/04/2017 12:50:34 |SA1702_ENVO09A | still SA1702_ENV 616 198.8 | 629648.25 | 8554221.82 | 629552.04 | 8554244.34 98.8
24/04/2017 12:51:19 |SA1702_ENVO09A | still SA1702_ENV 618 198.5 | 629648.25 | 8554221.82 | 629559.94 | 8554241.70 90.5
24/04/2017 12:52:07 |SA1702_ENVO09A | Still SA1702_ENV 619 198.1 | 629648.25 | 8554221.82 | 629568.78 | 8554238.06 81.1
24/04/2017 12:52:37 |SA1702_ENVO09A | Still SA1702_ENV 620 197.5 | 629648.25 | 8554221.82 | 629574.36 | 8554234.78 75.0
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East

. Water Proposed Location Actual Location

Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
24/04/2017 12:53:04 |SA1702_ENVQ9A |Still SA1702_ENV 621 199.0 | 629648.25 | 8554221.82 | 629578.84 | 8554233.58 70.4
24/04/2017 12:53:12 |SA1702_ENVQ9A | Still SA1702_ENV 622 197.8 | 629648.25 | 8554221.82 | 629580.23 | 8554233.28 69.0
24/04/2017 12:53:20 |SA1702_ENVO09A | Still SA1702_ENV 623 198.7 | 629648.25 | 8554221.82 | 629581.93 | 8554232.84 67.2
24/04/2017 12:54:24 |SA1702_ENVO09A | Still SA1702_ENV 624 198.8 | 629648.25 | 8554221.82 | 629593.28 | 8554231.34 55.8
24/04/2017 12:54:47 |SA1702_ENVO09A | Still SA1702_ENV 625 197.5 | 629648.25 | 8554221.82 | 629598.38 | 8554229.58 50.5
24/04/2017 12:54:53 |SA1702_ENVO09A | Still SA1702_ENV 626 197.8 | 629648.25 | 8554221.82 | 629599.80 | 8554229.33 49.0
24/04/2017 12:55:07 |SA1702_ENVO09A | Still SA1702_ENV 627 198.1 | 629648.25 | 8554221.82 | 629602.58 | 8554228.52 46.2
24/04/2017 12:55:34 |SA1702_ENVO09A | Still SA1702_ENV 628 198.6 | 629648.25 | 8554221.82 | 629609.73 | 8554227.05 38.9
24/04/2017 12:56:37 |SA1702_ENVO09A | Still SA1702_ENV 629 198.4 | 629648.25 | 8554221.82 | 629623.50 | 8554223.05 24.8
24/04/2017 12:57:44 |SA1702_ENVO09A | Still SA1702_ENV 630 198.6 | 629648.25 | 8554221.82 | 629637.57 | 8554220.91 10.7
24/04/2017 12:58:07 |SA1702_ENVO09A | Still SA1702_ENV 631 198.5 | 629648.25 | 8554221.82 | 629641.76 | 8554219.78 6.8
24/04/2017 12:58:39 |SA1702_ENVO09A | Still SA1702_ENV 632 198.6 | 629648.25 | 8554221.82 | 629648.46 | 8554218.82 3.0
24/04/2017 12:58:46 |SA1702_ENVO09A |Still SA1702_ENV 633 197.8 | 629648.25 | 8554221.82 | 629649.97 | 8554218.71 3.6
24/04/2017 12:59:16 |SA1702_ENVO09A |Still SA1702_ENV 634 199.5 | 629648.25 | 8554221.82 | 629656.58 | 8554218.59 8.9
24/04/2017 22:33:00 |SA1702_ENV11 |sitill SA1702_ENV 701 214.0 | 604623.81 | 8540007.26 | 604634.27 | 8540046.13 40.3
24/04/2017 22:33:33 |SA1702_ENV11 |sitill SA1702_ENV 702 215.4 | 604623.81 | 8540007.26 | 604630.92 | 8540041.00 34.5
24/04/2017 22:34:30 |SA1702_ENV11 |sitill SA1702_ENV 703 214.9 | 604623.81 | 8540007.26 | 604625.36 | 8540032.57 25.4
24/04/2017 22:34:55 |SA1702_ENV11 |Sitill SA1702_ENV 704 215.1 | 604623.81 | 8540007.26 | 604624.43 | 8540029.33 221
24/04/2017 22:35:49 |SA1702_ENV11 |sitill SA1702_ENV 705 215.3 | 604623.81 | 8540007.26 | 604622.98 | 8540022.03 14.8
24/04/2017 22:36:11 |SA1702_ENV11 |sitill SA1702_ENV 706 213.6 | 604623.81 | 8540007.26 | 604623.26 | 8540019.07 11.8
24/04/2017 22:37:07 |SA1702_ENV11 |sitill SA1702_ENV 707 213.4 | 604623.81 | 8540007.26 | 604621.54 | 8540010.90 4.3
24/04/2017 22:37:59 |SA1702_ENV11 |sitill SA1702_ENV 708 211.1 | 604623.81 | 8540007.26 | 604620.40 | 8540002.25 6.1
24/04/2017 22:39:03 |SA1702_ENV11 |sitill SA1702_ENV 709 213.6 | 604623.81 | 8540007.26 | 604617.60 | 8539991.43 17.0
24/04/2017 22:39:10 |SA1702_ENV11 |sitill SA1702_ENV 710 212.1 | 604623.81 | 8540007.26 | 604617.28 | 8539990.32 18.2
24/04/2017 22:39:50 |SA1702_ENV11 |Sstill SA1702_ENV 711 2145 | 604623.81 | 8540007.26 | 604614.56 | 8539982.71 26.2
24/04/2017 22:40:22 |SA1702_ENV11 |sitill SA1702_ENV 712 215.1 | 604623.81 | 8540007.26 | 604611.69 | 8539978.29 314
24/04/2017 22:41:18 |SA1702_ENV11 |Ssitill SA1702_ENV 713 213.1 | 604623.81 | 8540007.26 | 604609.39 | 8539967.83 42.0
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
24/04/2017 22:41:30 |SA1702_ENV11 |sitill SA1702_ENV 714 212.6 | 604623.81 | 8540007.26 | 604609.21 | 8539964.78 44.9
24/04/2017 22:42:52 |SA1702_ENV11 |Sitill SA1702_ENV 715 213.4 | 604623.81 | 8540007.26 | 604604.85 | 8539951.34 590.1
24/04/2017 22:43:17 |SA1702_ENV11 |Sitill SA1702_ENV 716 212.4 | 604623.81 | 8540007.26 | 604603.16 | 8539946.93 63.8
24/04/2017 22:44:00 |SA1702_ENV11 |sitill SA1702_ENV 717 212.8 | 604623.81 | 8540007.26 | 604599.47 | 8539941.01 70.6
24/04/2017 22:44:53 |SA1702_ENV11 |Sitill SA1702_ENV 718 2119 | 604623.81 | 8540007.26 | 604595.37 | 8539933.58 79.0
24/04/2017 22:45:35 |SA1702_ENV11 |sitill SA1702_ENV 719 212.2 | 604623.81 | 8540007.26 | 604592.24 | 8539926.48 86.7
24/04/2017 22:46:32 |SA1702_ENV11 |sitill SA1702_ENV 720 214.0 | 604623.81 | 8540007.26 | 604590.25 | 8539915.33 97.9
24/04/2017 22:47:26 |SA1702_ENV11 |sitill SA1702_ENV 721 213.4 | 604623.81 | 8540007.26 | 604586.57 | 8539907.29 106.7
24/04/2017 22:48:04 |SA1702_ENV11 |sitill SA1702_ENV 722 213.6 | 604623.81 | 8540007.26 | 604583.89 | 8539901.98 112.6
24/04/2017 22:49:30 |SA1702_ENV11 |sitill SA1702_ENV 723 214.2 | 604623.81 | 8540007.26 | 604577.34 | 8539888.24 127.8
24/04/2017 22:49:48 |SA1702_ENV11 |sitill SA1702_ENV 724 214.1 | 604623.81 | 8540007.26 | 604575.55 | 8539884.65 131.8
24/04/2017 22:50:37 |SA1702_ENV11 |sitill SA1702_ENV 725 214.4 | 604623.81 | 8540007.26 | 604572.72 | 8539876.80 140.1
24/04/2017 22:50:50 |SA1702_ENV11 |sitill SA1702_ENV 726 2145 | 604623.81 | 8540007.26 | 604572.02 | 8539875.12 141.9
24/04/2017 22:51:01 |SA1702_ENV11 |sitill SA1702_ENV 727 214.7 | 604623.81 | 8540007.26 | 604571.01 | 8539873.46 143.8
24/04/2017 22:51:23 |SA1702_ENV11 |sitill SA1702_ENV 728 214.6 | 604623.81 | 8540007.26 | 604570.27 | 8539869.47 147.8
24/04/2017 22:51:34 |SA1702_ENV11 |sitill SA1702_ENV 729 214.8 | 604623.81 | 8540007.26 | 604569.48 | 8539867.88 149.6
24/04/2017 22:51:49 |SA1702_ENV11 |sitill SA1702_ENV 730 215.2 | 604623.81 | 8540007.26 | 604569.20 | 8539865.30 152.1
24/04/2017 22:52:07 |SA1702_ENV11 |sitill SA1702_ENV 731 214.6 | 604623.81 | 8540007.26 | 604568.39 | 8539861.62 155.8
24/04/2017 22:52:25 |SA1702_ENV11 |Sstill SA1702_ENV 732 214.4 | 604623.81 | 8540007.26 | 604567.93 | 8539857.98 159.4
24/04/2017 22:53:06 |SA1702_ENV11 |sitill SA1702_ENV 733 214.7 | 604623.81 | 8540007.26 | 604565.22 | 8539851.82 166.1
24/04/2017 22:53:33 |SA1702_ENV11 |sitill SA1702_ENV 734 213.6 | 604623.81 | 8540007.26 | 604563.03 | 8539846.94 171.5
24/04/2017 22:54:08 |SA1702_ENV11 |sitill SA1702_ENV 735 214.2 | 604623.81 | 8540007.26 | 604560.22 | 8539841.35 177.7
25/04/2017 00:49:22 |SA1702_ENV12 |still SA1702_ENV 801 204.1 | 602414.35 | 8537228.10 | 602452.22 | 8537279.87 64.1
25/04/2017 00:50:46 |SA1702_ENV12 |still SA1702_ENV 802 204.5 | 602414.35 | 8537228.10 | 602446.91 | 8537270.51 53.5
25/04/2017 00:51:22 |SA1702_ENV12 |still SA1702_ENV 803 203.8 | 602414.35 | 8537228.10 | 602442.51 | 8537264.49 46.0
25/04/2017 00:52:12 |SA1702_ENV12 |sitill SA1702_ENV 804 204.9 | 602414.35 | 8537228.10 | 602436.72 | 8537255.86 35.7
25/04/2017 00:53:09 |SA1702_ENV12 |still SA1702_ENV 805 204.4 | 602414.35 | 8537228.10 | 602431.30 | 8537248.19 26.3
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
25/04/2017 00:53:31 |SA1702_ENV12 |sitill SA1702_ENV 806 205.4 | 602414.35 | 8537228.10 | 602429.37 | 8537245.43 22.9
25/04/2017 00:54:08 |SA1702_ENV12 |sitill SA1702_ENV 807 204.2 | 602414.35 | 8537228.10 | 602426.62 | 8537240.94 17.8
25/04/2017 00:54:52 |SA1702_ENV12 |Still SA1702_ENV 808 205.1 | 602414.35 | 8537228.10 | 602422.91 | 8537235.27 11.2
25/04/2017 00:55:05 |SA1702_ENV12 |Still SA1702_ENV 809 205.0 | 602414.35 | 8537228.10 | 602421.70 | 8537233.03 8.9
25/04/2017 00:55:55 |SA1702_ENV12 |sitill SA1702_ENV 810 204.6 | 602414.35 | 8537228.10 | 602417.02 | 8537225.70 3.6
25/04/2017 00:56:07 |SA1702_ENV12 |sitill SA1702_ENV 811 204.5 | 602414.35 | 8537228.10 | 602415.80 | 8537223.78 4.6
25/04/2017 00:57:02 |SA1702_ENV12 |sitill SA1702_ENV 812 205.1 | 602414.35 | 8537228.10 | 602409.83 | 8537214.99 13.9
25/04/2017 00:57:21 |SA1702_ENV12 |sitill SA1702_ENV 813 204.4 | 602414.35 | 8537228.10 | 602407.98 | 8537212.00 17.3
25/04/2017 00:57:33 |SA1702_ENV12 |sitill SA1702_ENV 814 205.2 | 602414.35 | 8537228.10 | 602406.81 | 8537209.84 19.7
25/04/2017 00:57:49 |SA1702_ENV12 |sitill SA1702_ENV 815 204.1 | 602414.35 | 8537228.10 | 602404.90 | 8537207.36 22.8
25/04/2017 00:58:23 |SA1702_ENV12 |sitill SA1702_ENV 816 205.6 | 602414.35 | 8537228.10 | 602401.56 | 8537201.69 29.3
25/04/2017 00:58:50 |SA1702_ENV12 |sitill SA1702_ENV 817 206.4 | 602414.35 | 8537228.10 | 602398.95 | 8537197.62 34.1
25/04/2017 00:59:37 |SA1702_ENV12 |sitill SA1702_ENV 818 206.2 | 602414.35 | 8537228.10 | 602394.83 | 8537190.42 42.4
25/04/2017 00:59:52 |SA1702_ENV12 |sitill SA1702_ENV 819 204.7 | 602414.35 | 8537228.10 | 602393.38 | 8537188.10 45.2
25/04/2017 01:00:26 |SA1702_ENV12 |sitill SA1702_ENV 820 205.7 | 602414.35 | 8537228.10 | 602390.27 | 8537183.51 50.7
25/04/2017 01:01:00 |SA1702_ENV12 |sitill SA1702_ENV 821 204.8 | 602414.35 | 8537228.10 | 602387.55 | 8537178.75 56.2
25/04/2017 01:01:31 |SA1702_ENV12 |sitill SA1702_ENV 822 205.7 | 602414.35 | 8537228.10 | 602384.79 | 8537174.57 61.1
25/04/2017 01:02:04 |SA1702_ENV12 |sitill SA1702_ENV 823 203.9 | 602414.35 | 8537228.10 | 602381.47 | 8537169.69 67.0
25/04/2017 01:02:57 |SA1702_ENV12 |sitill SA1702_ENV 824 205.1 | 602414.35 | 8537228.10 | 602375.86 | 8537160.59 77.7
25/04/2017 01:03:46 |SA1702_ENV12 |still SA1702_ENV 825 205.2 | 602414.35 | 8537228.10 | 602370.25 | 8537152.35 87.6
25/04/2017 01:04:32 |SA1702_ENV12 |still SA1702_ENV 826 205.3 | 602414.35 | 8537228.10 | 602365.15 | 8537145.24 96.4
25/04/2017 01:05:11 |SA1702_ENV12 |sitill SA1702_ENV 827 205.5 | 602414.35 | 8537228.10 | 602360.64 | 8537138.99 104.0
25/04/2017 01:06:00 |SA1702_ENV12 |still SA1702_ENV 828 205.5 | 602414.35 | 8537228.10 | 602355.80 | 8537132.65 112.0
25/04/2017 01:06:22 |SA1702_ENV12 |still SA1702_ENV 829 205.7 | 602414.35 | 8537228.10 | 602353.61 | 8537129.93 115.4
25/04/2017 01:06:52 |SA1702_ENV12 |still SA1702_ENV 830 205.8 | 602414.35 | 8537228.10 | 602351.07 | 8537125.91 120.2
25/04/2017 01:07:11 |SA1702_ENV12 |sitill SA1702_ENV 831 206.3 | 602414.35 | 8537228.10 | 602349.81 | 8537123.22 123.1
25/04/2017 01:07:36 |SA1702_ENV12 |still SA1702_ENV 832 205.2 | 602414.35 | 8537228.10 | 602347.59 | 8537119.47 127.5
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
25/04/2017 01:08:23 |SA1702_ENV12 |sitill SA1702_ENV 833 205.8 | 602414.35 | 8537228.10 | 602344.02 | 8537112.50 135.3
25/04/2017 01:09:07 |SA1702_ENV12 |sitill SA1702_ENV 834 206.7 | 602414.35 | 8537228.10 | 602340.02 | 8537105.87 143.1
25/04/2017 01:09:48 |SA1702_ENV12 |still SA1702_ENV 835 206.4 | 602414.35 | 8537228.10 | 602336.42 | 8537099.52 150.3
25/04/2017 01:10:22 |SA1702_ENV12 |still SA1702_ENV 836 205.2 | 602414.35 | 8537228.10 | 602333.30 | 8537094.08 156.6
25/04/2017 01:10:55 |SA1702_ENV12 |sitill SA1702_ENV 837 204.3 | 602414.35 | 8537228.10 | 602330.03 | 8537088.96 162.7
25/04/2017 01:11:43 |SA1702_ENV12 |sitill SA1702_ENV 838 205.4 | 602414.35 | 8537228.10 | 602325.68 | 8537081.58 171.3
25/04/2017 01:12:31 |SA1702_ENV12 |sitill SA1702_ENV 839 206.0 | 602414.35 | 8537228.10 | 602321.35 | 8537073.99 180.0
25/04/2017 01:12:39 |SA1702_ENV12 |sitill SA1702_ENV 840 205.8 | 602414.35 | 8537228.10 | 602320.53 | 8537072.63 181.6
25/04/2017 01:13:39 |SA1702_ENV12 |sitill SA1702_ENV 841 206.4 | 602414.35 | 8537228.10 | 602315.51 | 8537063.57 191.9
25/04/2017 01:14:23 |SA1702_ENV12 |sitill SA1702_ENV 842 207.4 | 602414.35 | 8537228.10 | 602310.48 | 8537055.42 201.5
25/04/2017 01:15:02 |SA1702_ENV12 |sitill SA1702_ENV 843 205.8 | 602414.35 | 8537228.10 | 602305.96 | 8537048.94 209.4
25/04/2017 01:15:30 |SA1702_ENV12 |Sitill SA1702_ENV 844 205.9 | 602414.35 | 8537228.10 | 602302.47 | 8537044.77 214.8
25/04/2017 01:16:15 |SA1702_ENV12 |Sitill SA1702_ENV 845 206.1 | 602414.35 | 8537228.10 | 602297.79 | 8537038.97 222.2
25/04/2017 01:16:48 |SA1702_ENV12 |Still SA1702_ENV 846 206.1 | 602414.35 | 8537228.10 | 602294.48 | 8537034.44 227.8
25/04/2017 01:17:38 |SA1702_ENV12 |Sitill SA1702_ENV 847 206.2 | 602414.35 | 8537228.10 | 602290.36 | 8537027.51 235.8
25/04/2017 01:17:50 |SA1702_ENV12 |Sitill SA1702_ENV 848 206.6 | 602414.35 | 8537228.10 | 602289.28 | 8537025.58 238.0
25/04/2017 01:18:35 |SA1702_ENV12 |Sitill SA1702_ENV 849 206.3 | 602414.35 | 8537228.10 | 602285.08 | 8537018.01 246.7
25/04/2017 04:16:25 |SA1702_ENV13 |Still SA1702_ENV 901 207.7 | 597069.10 | 8533025.79 | 597038.42 | 8533093.72 74.5
25/04/2017 04:17:10 |SA1702_ENV13 |Still SA1702_ENV 902 205.5 | 597069.10 | 8533025.79 | 597037.92 | 8533086.86 68.6
25/04/2017 04:17:56 |SA1702_ENV13 |Still SA1702_ENV 903 205.4 | 597069.10 | 8533025.79 | 597037.62 | 8533079.92 62.6
25/04/2017 04:19:27 |SA1702_ENV13 |Sstill SA1702_ENV 904 205.8 | 597069.10 | 8533025.79 | 597039.49 | 8533069.06 52.4
25/04/2017 04:21:07 |SA1702_ENV13 |Sstill SA1702_ENV 905 204.7 | 597069.10 | 8533025.79 | 597040.37 | 8533054.94 40.9
25/04/2017 04:22:00 |SA1702_ENV13 |still SA1702_ENV 906 204.5 | 597069.10 | 8533025.79 | 597043.16 | 8533044.50 32.0
25/04/2017 04:23:39 |SA1702_ENV13 |still SA1702_ENV 907 204.5 | 597069.10 | 8533025.79 | 597047.05 | 8533025.31 22.1
25/04/2017 04:24:46 |SA1702_ENV13 |Still SA1702_ENV 908 205.4 | 597069.10 | 8533025.79 | 597048.49 | 8533014.06 23.7
25/04/2017 04:25:42 |SA1702_ENV13 |Still SA1702_ENV 909 204.3 | 597069.10 | 8533025.79 | 597049.10 | 8533004.43 29.3
25/04/2017 04:26:19 |SA1702_ENV13 |Still SA1702_ENV 910 204.2 | 597069.10 | 8533025.79 | 597049.96 | 8532998.23 33.6
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
25/04/2017 04:27:05 |SA1702_ENV13 |Still SA1702_ENV 911 202.7 | 597069.10 | 8533025.79 | 597051.15 | 8532990.93 39.2
25/04/2017 04:28:42 |SA1702_ENV13 |Still SA1702_ENV 912 204.5 | 597069.10 | 8533025.79 | 597053.55 | 8532976.00 52.2
25/04/2017 04:29:30 |SA1702_ENV13 |Still SA1702_ENV 913 204.5 | 597069.10 | 8533025.79 | 597055.76 | 8532967.28 60.0
25/04/2017 04:29:47 |SA1702_ENV13 |Still SA1702_ENV 914 204.2 | 597069.10 | 8533025.79 | 597057.20 | 8532963.53 63.4
25/04/2017 04:30:43 |SA1702_ENV13 |sitill SA1702_ENV 915 204.5 | 597069.10 | 8533025.79 | 597060.91 | 8532952.29 74.0
25/04/2017 04:31:08 |SA1702_ENV13 |still SA1702_ENV 916 204.7 | 597069.10 | 8533025.79 | 597062.07 | 8532948.12 78.0
25/04/2017 04:31:31 |SA1702_ENV13 |still SA1702_ENV 917 204.4 | 597069.10 | 8533025.79 | 597062.92 | 8532944.16 81.9
25/04/2017 04:31:50 |SA1702_ENV13 |still SA1702_ENV 918 204.0 | 597069.10 | 8533025.79 | 597063.19 | 8532940.69 85.3
25/04/2017 04:32:24 |SA1702_ENV13 |Sstill SA1702_ENV 919 204.3 | 597069.10 | 8533025.79 | 597065.12 | 8532935.65 90.2
25/04/2017 04:33:02 |SA1702_ENV13 |still SA1702_ENV 920 203.9 | 597069.10 | 8533025.79 | 597067.02 | 8532929.07 96.7
25/04/2017 04:33:36 |SA1702_ENV13 |still SA1702_ENV 921 203.5 | 597069.10 | 8533025.79 | 597068.35 | 8532923.18 102.6
25/04/2017 04:34:41 |SA1702_ENV13 |Sitill SA1702_ENV 922 203.0 | 597069.10 | 8533025.79 | 597071.84 | 8532912.62 113.2
25/04/2017 04:35:32 |SA1702_ENV13 |Sitill SA1702_ENV 923 202.5 | 597069.10 | 8533025.79 | 597073.70 | 8532905.03 120.9
25/04/2017 04:35:49 |SA1702_ENV13 |Sitill SA1702_ENV 924 202.8 | 597069.10 | 8533025.79 | 597075.14 | 8532902.12 123.8
25/04/2017 04:37:51 |SA1702_ENV13 |Sitill SA1702_ENV 925 202.7 | 597069.10 | 8533025.79 | 597084.72 | 8532890.72 136.0
25/04/2017 04:39:15 |SA1702_ENV13 |Sitill SA1702_ENV 926 203.3 | 597069.10 | 8533025.79 | 597093.85 | 8532888.70 139.3
25/04/2017 04:40:18 |SA1702_ENV13 |Sitill SA1702_ENV 927 202.8 | 597069.10 | 8533025.79 | 597097.07 | 8532879.77 148.7
25/04/2017 04:41:26 |SA1702_ENV13 |Still SA1702_ENV 928 203.5 | 597069.10 | 8533025.79 | 597101.73 | 8532869.41 159.7
25/04/2017 04:42:32 |SA1702_ENV13 |Still SA1702_ENV 929 204.5 | 597069.10 | 8533025.79 | 597105.85 | 8532859.40 170.4
25/04/2017 04:43:03 |SA1702_ENV13 |still SA1702_ENV 930 205.8 | 597069.10 | 8533025.79 | 597108.41 | 8532854.36 175.9
25/04/2017 04:43:53 |SA1702_ENV13 |Sstill SA1702_ENV 931 206.4 | 597069.10 | 8533025.79 | 597111.89 | 8532844.49 186.3
25/04/2017 04:44:42 |SA1702_ENV13 |still SA1702_ENV 932 205.2 | 597069.10 | 8533025.79 | 597114.72 | 8532835.56 195.6
25/04/2017 04:45:26 |SA1702_ENV13 |Still SA1702_ENV 933 204.4 | 597069.10 | 8533025.79 | 597116.40 | 8532827.32 204.0
25/04/2017 09:15:18 |SA1702_ENV14 |still SA1702_ENV 1001 209.1 | 585583.41 | 8524299.65 | 585599.53 | 8524334.59 38.5
25/04/2017 09:16:18 |SA1702_ENV14 |still SA1702_ENV 1002 210.2 | 585583.41 | 8524299.65 | 585599.17 | 8524327.21 31.7
25/04/2017 09:17:08 |SA1702_ENV14 |still SA1702_ENV 1003 209.5 | 585583.41 | 8524299.65 | 585597.04 | 8524322.95 27.0
25/04/2017 09:18:22 |SA1702_ENV14 |still SA1702_ENV 1004 210.2 | 585583.41 | 8524299.65 | 585591.51 | 8524318.09 20.1
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
25/04/2017 09:18:38 |SA1702_ENV14 |Still SA1702_ENV 1005 208.8 | 585583.41 | 8524299.65 | 585591.06 | 8524316.62 18.6
25/04/2017 09:19:51 |SA1702_ENV14 |sitill SA1702_ENV 1006 209.7 | 585583.41 | 8524299.65 | 585587.22 | 8524306.87 8.2
25/04/2017 09:20:21 |SA1702_ENV14 |still SA1702_ENV 1007 209.3 | 585583.41 | 8524299.65 | 585585.07 | 8524302.97 3.7
25/04/2017 09:21:00 |SA1702_ENV14 |still SA1702_ENV 1008 210.3 | 585583.41 | 8524299.65 | 585582.97 | 8524297.51 2.2
25/04/2017 09:22:14 |SA1702_ENV14 |sitill SA1702_ENV 1009 210.0 | 585583.41 | 8524299.65 | 585579.24 | 8524289.21 11.2
25/04/2017 09:22:52 |SA1702_ENV14 |sitill SA1702_ENV 1010 211.2 | 585583.41 | 8524299.65 | 585577.71 | 8524282.94 17.7
25/04/2017 09:23:.06 |SA1702_ENV14 |sitill SA1702_ENV 1011 211.6 | 585583.41 | 8524299.65 | 585576.68 | 8524281.35 195
25/04/2017 09:23:16 |SA1702_ENV14 |sitill SA1702_ENV 1012 211.4 | 585583.41 | 8524299.65 | 585576.28 | 8524279.80 211
25/04/2017 09:23:36 |SA1702_ENV14 |sitill SA1702_ENV 1013 212.1 | 585583.41 | 8524299.65 | 585576.02 | 8524276.03 24.7
25/04/2017 09:23:46 |SA1702_ENV14 |sitill SA1702_ENV 1014 211.5 | 585583.41 | 8524299.65 | 585575.24 | 8524274.48 26.5
25/04/2017 09:24:08 |SA1702_ENV14 |sitill SA1702_ENV 1015 212.1 | 585583.41 | 8524299.65 | 585574.51 | 8524270.64 30.3
25/04/2017 09:24:30 |SA1702_ENV14 | Sitill SA1702_ENV 1016 210.8 | 585583.41 | 8524299.65 | 585574.57 | 8524267.28 33.6
25/04/2017 09:25:02 |SA1702_ENV14 | Sitill SA1702_ENV 1017 208.7 | 585583.41 | 8524299.65 | 585574.46 | 8524260.18 40.5
25/04/2017 09:26:00 |SA1702_ENV14 |Sitill SA1702_ENV 1018 208.9 | 585583.41 | 8524299.65 | 585571.71 | 8524249.86 51.2
25/04/2017 09:27:22 |SA1702_ENV14 | Sitill SA1702_ENV 1019 209.7 | 585583.41 | 8524299.65 | 585569.44 | 8524237.37 63.8
25/04/2017 09:29:31 |SA1702_ENV14 | Sitill SA1702_ENV 1020 211.2 | 585583.41 | 8524299.65 | 585566.35 | 8524220.99 80.5
25/04/2017 09:30:22 |SA1702_ENV14 | sitill SA1702_ENV 1021 212.7 | 585583.41 | 8524299.65 | 585563.97 | 8524214.21 87.6
25/04/2017 09:31:17 |SA1702_ENV14 |still SA1702_ENV 1022 210.1 | 585583.41 | 8524299.65 | 585562.39 | 8524203.71 98.2
25/04/2017 09:31:41 |SA1702_ENV14 |still SA1702_ENV 1023 209.3 | 585583.41 | 8524299.65 | 585561.50 | 8524198.68 103.3
25/04/2017 09:32:16 |SA1702_ENV14 |still SA1702_ENV 1024 209.1 | 585583.41 | 8524299.65 | 585559.87 | 8524191.67 110.5
25/04/2017 09:33:07 |SA1702_ENV14 |still SA1702_ENV 1025 210.1 | 585583.41 | 8524299.65 | 585557.11 | 8524182.87 119.7
25/04/2017 09:33:30 |SA1702_ENV14 |still SA1702_ENV 1026 210.0 | 585583.41 | 8524299.65 | 585555.78 | 8524178.85 123.9
25/04/2017 09:34:.06 |SA1702_ENV14 |still SA1702_ENV 1027 210.8 | 585583.41 | 8524299.65 | 585554.14 | 8524173.29 129.7
25/04/2017 09:34:45 |SA1702_ENV14 |still SA1702_ENV 1028 209.7 | 585583.41 | 8524299.65 | 585552.44 | 8524166.81 136.4
25/04/2017 13:10:05 |[SA1702_ENV15 |still SA1702_ENV 1101 210.5 | 579249.33 | 8519395.76 | 579251.97 | 8519441.41 45.7
25/04/2017 13:11:06 |[SA1702_ENV15 |still SA1702_ENV 1102 211.3 | 579249.33 | 8519395.76 | 579254.29 | 8519429.56 34.2
25/04/2017 13:11:43 |SA1702_ENV15 |still SA1702_ENV 1103 2125 | 579249.33 | 8519395.76 | 579254.50 | 8519423.18 27.9
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
25/04/2017 13:12:28 |SA1702_ENV15 |Still SA1702_ENV 1104 211.7 | 579249.33 | 8519395.76 | 579253.21 | 8519416.15 20.7
25/04/2017 13:12:41 |SA1702_ENV15 |Still SA1702_ENV 1105 211.5 | 579249.33 | 8519395.76 | 579253.29 | 8519413.97 18.6
25/04/2017 13:12:54 |SA1702_ENV15 |Still SA1702_ENV 1106 210.4 | 579249.33 | 8519395.76 | 579252.74 | 8519411.87 16.5
25/04/2017 13:13:29 |SA1702_ENV15 |still SA1702_ENV 1107 210.9 | 579249.33 | 8519395.76 | 579252.95 | 8519408.92 13.6
25/04/2017 13:14:01 |SA1702_ENV15 |still SA1702_ENV 1108 212.7 | 579249.33 | 8519395.76 | 579253.57 | 8519406.36 11.4
25/04/2017 13:14:35 |SA1702_ENV15 |Still SA1702_ENV 1109 212.6 | 579249.33 | 8519395.76 | 579253.89 | 8519400.28 6.4
25/04/2017 13:14:41 |SA1702_ENV15 |Still SA1702_ENV 1110 210.8 | 579249.33 | 8519395.76 | 579253.79 | 8519399.09 5.6
25/04/2017 13:14:52 |SA1702_ENV15 |Still SA1702_ENV 1111 211.3 | 579249.33 | 8519395.76 | 579253.69 | 8519397.05 4.5
25/04/2017 13:15:02 |SA1702_ENV15 |Still SA1702_ENV 1112 211.5 | 579249.33 | 8519395.76 | 579253.66 | 8519395.81 4.3
25/04/2017 13:15:14 |SA1702_ENV15 |Still SA1702_ENV 1113 211.7 | 579249.33 | 8519395.76 | 579253.70 | 8519393.53 4.9
25/04/2017 13:15:24 |SA1702_ENV15 |Still SA1702_ENV 1114 211.8 | 579249.33 | 8519395.76 | 579254.16 | 8519391.78 6.3
25/04/2017 13:15:40 |SA1702_ENV15 |Still SA1702_ENV 1115 211.5 | 579249.33 | 8519395.76 | 579255.06 | 8519388.96 8.9
25/04/2017 13:15:57 |SA1702_ENV15 |Still SA1702_ENV 1116 211.3 | 579249.33 | 8519395.76 | 579255.84 | 8519385.69 12.0
25/04/2017 13:16:06 |SA1702_ENV15 |Still SA1702_ENV 1117 212.7 | 579249.33 | 8519395.76 | 579256.43 | 8519383.62 141
25/04/2017 13:16:22 |SA1702_ENV15 |Still SA1702_ENV 1118 212.4 | 579249.33 | 8519395.76 | 579257.07 | 8519380.39 17.2
25/04/2017 13:17:18 |SA1702_ENV15 |Still SA1702_ENV 1119 213.8 | 579249.33 | 8519395.76 | 579258.64 | 8519372.87 24.7
25/04/2017 13:18:01 |SA1702_ENV15 |Still SA1702_ENV 1120 214.4 | 579249.33 | 8519395.76 | 579257.99 | 8519365.96 31.0
25/04/2017 13:18:14 |SA1702_ENV15 |still SA1702_ENV 1121 2145 | 579249.33 | 8519395.76 | 579258.68 | 8519363.65 33.4
25/04/2017 13:19:18 |SA1702_ENV15 |still SA1702_ENV 1122 211.0 | 579249.33 | 8519395.76 | 579261.46 | 8519353.77 43.7
25/04/2017 13:20:36 |SA1702_ENV15 |still SA1702_ENV 1123 211.2 | 579249.33 | 8519395.76 | 579267.36 | 8519336.85 61.6
25/04/2017 13:21:11 |SA1702_ENV15 |still SA1702_ENV 1124 211.4 | 579249.33 | 8519395.76 | 579270.29 | 8519330.08 68.9
25/04/2017 13:21:54 |SA1702_ENV15 |still SA1702_ENV 1125 210.7 | 579249.33 | 8519395.76 | 579272.66 | 8519321.29 78.0
25/04/2017 13:22:38 |SA1702_ENV15 |still SA1702_ENV 1126 210.9 | 579249.33 | 8519395.76 | 579276.99 | 8519311.13 89.0
25/04/2017 13:23:53 |SA1702_ENV15 |still SA1702_ENV 1127 211.5 | 579249.33 | 8519395.76 | 579283.40 | 8519293.87 107.4
25/04/2017 13:24:40 |SA1702_ENV15 |still SA1702_ENV 1128 211.1 | 579249.33 | 8519395.76 | 579286.61 | 8519281.20 120.5
25/04/2017 13:25:12 |SA1702_ENV15 |still SA1702_ENV 1129 210.5 | 579249.33 | 8519395.76 | 579289.55 | 8519274.71 127.6
25/04/2017 13:25:54 |SA1702_ENV15 |Sstill SA1702_ENV 1130 211.7 | 579249.33 | 8519395.76 | 579292.46 | 8519268.08 134.8
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]

25/04/2017 13:26:30 |SA1702_ENV15 |Still SA1702_ENV 1131 212.1 | 579249.33 | 8519395.76 | 579293.80 | 8519259.13 143.7
25/04/2017 13:26:59 |SA1702_ENV15 |Still SA1702_ENV 1132 211.5 | 579249.33 | 8519395.76 | 579296.69 | 8519252.95 150.5
25/04/2017 13:28:41 |SA1702_ENV15 |still SA1702_ENV 1133 211.8 | 579249.33 | 8519395.76 | 579304.08 | 8519251.37 154.4
25/04/2017 13:29:41 |SA1702_ENV15 |still SA1702_ENV 1134 211.0 | 579249.33 | 8519395.76 | 579305.40 | 8519246.14 159.8
25/04/2017 13:30:24 |SA1702_ENV15 |still SA1702_ENV 1135 211.6 | 579249.33 | 8519395.76 | 579308.41 | 8519237.63 168.8
25/04/2017 13:30:48 |[SA1702_ENV15 |Still SA1702_ENV 1136 211.5 | 579249.33 | 8519395.76 | 579310.70 | 8519231.72 1751
26/04/2017 00:44:04 |SA1702_ENV18 |sitill SA1702_ENV 1201 227.6 | 559546.59 | 8500658.78 | 559575.263 | 8500695.911 46.9
26/04/2017 00:44:38 |SA1702_ENV18 |sitill SA1702_ENV 1202 228.3 | 559546.59 | 8500658.78 | 559572.408 | 8500692.719 42.6
26/04/2017 00:45:32 |SA1702_ENV18 |Ssitill SA1702_ENV 1203 228.0 | 559546.59 | 8500658.78 | 559567.835 | 8500689.915 37.7
26/04/2017 00:45:44 |SA1702_ENV18 |still SA1702_ENV 1204 227.7 | 559546.59 | 8500658.78 | 559567.06 | 8500689.007 36.5
26/04/2017 00:46:18 |SA1702_ENV18 |Sstill SA1702_ENV 1205 228.4 | 559546.59 | 8500658.78 | 559564.457 | 8500685.978 325
26/04/2017 00:46:50 |SA1702_ENV18 |sitill SA1702_ENV 1206 228.0 | 559546.59 | 8500658.78 | 559562.221 | 8500683.414 29.2
26/04/2017 00:47:14 |SA1702_ENV18 |sitill SA1702_ENV 1207 228.5 | 559546.59 | 8500658.78 | 559560.569 | 8500681.364 26.6
26/04/2017 00:47:48 |SA1702_ENV18 |sitill SA1702_ENV 1208 227.8 | 559546.59 | 8500658.78 | 559558.216 | 8500678.717 23.1
26/04/2017 00:48:00 |SA1702_ENV18 |sitill SA1702_ENV 1209 227.6 | 559546.59 | 8500658.78 | 559557.486 | 8500678.005 221
26/04/2017 00:48:17 |SA1702_ENV18 |sitill SA1702_ENV 1210 228.8 | 559546.59 | 8500658.78 | 559556.17 | 8500676.885 20.5
26/04/2017 00:48:35 |SA1702_ENV18 |Siill NO STILL 1211 227.6 | 559546.59 | 8500658.78 | 559554.742 | 8500675.992 19.0
26/04/2017 00:48:55 |SA1702_ENV18 |Still SA1702_ENV 1212 228.3 | 559546.59 | 8500658.78 | 559552.647 | 8500674.704 17.0
26/04/2017 00:49:22 |SA1702_ENV18 |sitill SA1702_ENV 1213 228.1 | 559546.59 | 8500658.78 | 559550.232 | 8500672.513 14.2
26/04/2017 00:50:04 |SA1702_ENV18 |sitill SA1702_ENV 1214 227.8 | 559546.59 | 8500658.78 | 559546.313 | 8500668.752 10.0
26/04/2017 00:51:29 |SA1702_ENV18 |sitill SA1702_ENV 1215 228.3 | 559546.59 | 8500658.78 | 559539.551 | 8500661.366 7.5

26/04/2017 00:52:46 |SA1702_ENV18 |sitill SA1702_ENV 1216 228.2 | 559546.59 | 8500658.78 | 559533.96 | 8500654.219 13.4
26/04/2017 00:52:57 |SA1702_ENV18 |Sitill SA1702_ENV 1217 228.0 | 559546.59 | 8500658.78 | 559533.022 | 8500653.287 14.6
26/04/2017 00:53:29 |SA1702_ENV18 |still SA1702_ENV 1218 228.5 | 559546.59 | 8500658.78 | 559529.721 | 8500650.622 18.7
26/04/2017 00:53:42 |SA1702_ENV18 |sitill SA1702_ENV 1219 228.2 | 559546.59 | 8500658.78 | 559528.315 | 8500649.01 20.7
26/04/2017 00:54:24 |SA1702_ENV18 |Ssitill SA1702_ENV 1220 227.6 | 559546.59 | 8500658.78 | 559523.847 | 8500645.674 26.2
26/04/2017 00:55:29 |SA1702_ENV18 |Still SA1702_ENV 1221 228.0 | 559546.59 | 8500658.78 | 559517.536 | 8500640.147 34.5
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 00:56:21 |SA1702_ENV18 |sitill SA1702_ENV 1222 226.5 | 559546.59 | 8500658.78 | 559511.888 | 8500635.191 42.0
26/04/2017 00:56:36 |SA1702_ENV18 |Sitill SA1702_ENV 1223 226.9 | 559546.59 | 8500658.78 | 559510.398 | 8500634.02 43.8
26/04/2017 00:57:05 |SA1702_ENV18 |sitill SA1702_ENV 1224 227.2 | 559546.59 | 8500658.78 | 559507.409 | 8500630.735 48.2
26/04/2017 00:57:28 |SA1702_ENV18 |sitill SA1702_ENV 1225 227.2 | 559546.59 | 8500658.78 | 559505.409 | 8500628.686 51.0
26/04/2017 00:58:42 |SA1702_ENV18 |sitill SA1702_ENV 1226 226.2 | 559546.59 | 8500658.78 | 559496.412 | 8500620.797 62.9
26/04/2017 00:59:05 |SA1702_ENV18 |sitill SA1702_ENV 1227 225.7 | 559546.59 | 8500658.78 | 559493.154 | 8500618.538 66.9
26/04/2017 00:59:16 |SA1702_ENV18 |sitill SA1702_ENV 1228 225.1 | 559546.59 | 8500658.78 | 559491.865 | 8500617.827 68.3
26/04/2017 00:59:26 |SA1702_ENV18 |sitill SA1702_ENV 1229 225.0 | 559546.59 | 8500658.78 | 559490.718 | 8500616.529 70.0
26/04/2017 00:59:39 |SA1702_ENV18 |sitill SA1702_ENV 1230 224.2 | 559546.59 | 8500658.78 | 559489.22 | 8500615.157 72.1
26/04/2017 00:59:49 |SA1702_ENV18 |sitill SA1702_ENV 1231 223.9 | 559546.59 | 8500658.78 | 559487.765 | 8500613.955 74.0
26/04/2017 01:00:00 |SA1702_ENV18 |sitill SA1702_ENV 1232 223.4 | 559546.59 | 8500658.78 | 559486.099 | 8500612.707 76.0
26/04/2017 01:00:16 |SA1702_ENV18 |sitill SA1702_ENV 1233 223.3 | 559546.59 | 8500658.78 | 559484.048 | 8500611.189 78.6
26/04/2017 01:00:44 |SA1702_ENV18 |sitill SA1702_ENV 1234 222.9 | 559546.59 | 8500658.78 | 559480.844 | 8500609.247 82.3
26/04/2017 01:00:44 |SA1702_ENV18 |Sitill NO STILL 1235 222.9 | 559546.59 | 8500658.78 | 559480.844 | 8500609.247 82.3
26/04/2017 01:01:00 |SA1702_ENV18 |sitill SA1702_ENV 1236 222.8 | 559546.59 | 8500658.78 | 559478.485 | 8500609.021 84.3
26/04/2017 01:01:37 |SA1702_ENV18 |sitill SA1702_ENV 1237 222.0 | 559546.59 | 8500658.78 | 559473.778 | 8500607.365 89.1
26/04/2017 01:02:03 |SA1702_ENV18 |sitill SA1702_ENV 1238 222.7 | 559546.59 | 8500658.78 | 559471.01 | 8500604.772 92.9
26/04/2017 01:03:18 |SA1702_ENV18 |sitill SA1702_ENV 1239 222.7 | 559546.59 | 8500658.78 | 559462.644 | 8500597.835 | 103.7
26/04/2017 01:03:47 |SA1702_ENV18 |Ssitill SA1702_ENV 1240 223.3 | 559546.59 | 8500658.78 | 559459.567 | 8500595.606 | 107.5
26/04/2017 01:04:43 |SA1702_ENV18 |Sitill SA1702_ENV 1241 224.0 | 559546.59 | 8500658.78 | 559453.761 | 8500591.335 | 114.7
26/04/2017 01:04:52 |SA1702_ENV18 |sitill SA1702_ENV 1242 223.5 | 559546.59 | 8500658.78 | 559452.849 | 8500590.757 | 115.8
26/04/2017 01:05:25 |SA1702_ENV18 |sitill SA1702_ENV 1243 224.7 | 559546.59 | 8500658.78 | 559448.637 | 8500587.534 | 121.1
26/04/2017 01:05:51 |SA1702_ENV18 |sitill SA1702_ENV 1244 225.6 | 559546.59 | 8500658.78 | 559445.482 | 8500585.496 | 124.9
26/04/2017 01:06:56 |SA1702_ENV18 |Sitill SA1702_ENV 1245 226.2 | 559546.59 | 8500658.78 | 559438.28 | 8500581.51 133.0
26/04/2017 01:07:43 |SA1702_ENV18 |sitill SA1702_ENV 1246 226.2 | 559546.59 | 8500658.78 | 559470.843 | 8500538.776 | 141.9
26/04/2017 01:07:58 |SA1702_ENV18 |Sitill SA1702_ENV 1247 226.3 | 559546.59 | 8500658.78 | 559431.729 | 8500577.952 | 140.4
26/04/2017 01:08:40 |SA1702_ENV18 |sitill SA1702_ENV 1248 227.1 | 559546.59 | 8500658.78 | 559427.261 | 8500575.282 | 145.6
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]

26/04/2017 01:09:13 |SA1702_ENV18 |Sitill SA1702_ENV 1249 227.7 | 559546.59 | 8500658.78 | 559423.605 | 8500573.015 | 149.9
26/04/2017 01:09:39 |SA1702_ENV18 |sitill SA1702_ENV 1250 227.8 | 559546.59 | 8500658.78 | 559420.813 | 8500570.905 | 153.4
26/04/2017 01:10:21 |SA1702_ENV18 |sitill SA1702_ENV 1251 228.6 | 559546.59 | 8500658.78 | 559415.909 | 8500567.545 | 159.4
26/04/2017 01:11:20 |SA1702_ENV18 |sitill SA1702_ENV 1252 229.0 | 559546.59 | 8500658.78 | 559409.648 | 8500562.984 | 167.1
26/04/2017 01:11:58 |SA1702_ENV18 |Sitill SA1702_ENV 1253 228.3 | 559546.59 | 8500658.78 | 559405.606 | 8500559.908 | 172.2
26/04/2017 01:12:42 |SA1702_ENV18 |Sstill SA1702_ENV 1254 228.9 | 559546.59 | 8500658.78 | 559400.567 | 8500555.209 | 179.0
26/04/2017 02:11:19 |SA1702_ENV19 |sitill SA1702_ENV 1301 235.9 | 558524.61 | 8499087.33 | 558592.51 | 8499070.52 70.0
26/04/2017 02:12:27 |SA1702_ENV19 |sitill SA1702_ENV 1302 235.5 | 558524.61 | 8499087.33 | 558589.07 | 8499070.69 66.6
26/04/2017 02:13:29 |SA1702_ENV19 |sitill SA1702_ENV 1303 237.0 | 558524.61 | 8499087.33 | 558579.83 | 8499072.97 57.1
26/04/2017 02:13:52 |SA1702_ENV19 |sitill SA1702_ENV 1304 236.4 | 558524.61 | 8499087.33 | 558575.75 | 8499074.41 52.7
26/04/2017 02:14:45 |SA1702_ENV19 |sitill SA1702_ENV 1305 236.8 | 558524.61 | 8499087.33 | 558566.51 | 8499076.76 43.2
26/04/2017 02:15:44 |SA1702_ENV19 |sitill SA1702_ENV 1306 237.4 | 558524.61 | 8499087.33 | 558554.86 | 8499080.13 31.1
26/04/2017 02:16:16 |SA1702_ENV19 |sitill SA1702_ENV 1307 238.0 | 558524.61 | 8499087.33 | 558548.86 | 8499081.83 24.9
26/04/2017 02:16:44 |SA1702_ENV19 |sitill SA1702_ENV 1308 237.6 | 558524.61 | 8499087.33 | 558543.92 | 8499083.29 19.7
26/04/2017 02:17:23 |SA1702_ENV19 |sitill SA1702_ENV 1309 237.5 | 558524.61 | 8499087.33 | 558535.85 | 8499085.65 11.4
26/04/2017 02:18:32 |SA1702_ENV19 |sitill SA1702_ENV 1310 237.8 | 558524.61 | 8499087.33 | 558520.89 | 8499089.45 4.3

26/04/2017 02:19:29 |SA1702_ENV19 |sitill SA1702_ENV 1311 238.6 | 558524.61 | 8499087.33 | 558508.04 | 8499092.42 17.3
26/04/2017 02:20:31 |SA1702_ENV19 |sitill SA1702_ENV 1312 237.7 | 558524.61 | 8499087.33 | 558494.01 | 8499096.24 31.9
26/04/2017 02:20:47 |SA1702_ENV19 |sitill SA1702_ENV 1313 237.7 | 558524.61 | 8499087.33 | 558490.65 | 8499096.89 35.3
26/04/2017 02:21:17 |SA1702_ENV19 |Sitill SA1702_ENV 1314 237.5 | 558524.61 | 8499087.33 | 558484.01 | 8499098.12 42.0
26/04/2017 02:21:28 |SA1702_ENV19 |sitill SA1702_ENV 1315 236.6 | 558524.61 | 8499087.33 | 558481.38 | 8499098.88 44.7
26/04/2017 02:21:59 |SA1702_ENV19 |sitill SA1702_ENV 1316 234.4 | 558524.61 | 8499087.33 | 558474.29 | 8499101.07 52.2
26/04/2017 02:22:10 |SA1702_ENV19 |sitill SA1702_ENV 1317 233.8 | 558524.61 | 8499087.33 | 558471.79 | 8499101.94 54.8
26/04/2017 02:22:31 |SA1702_ENV19 |sitill SA1702_ENV 1318 233.3 | 558524.61 | 8499087.33 | 558467.27 | 8499102.82 59.4
26/04/2017 02:22:57 |SA1702_ENV19 |Sitill SA1702_ENV 1319 231.6 | 558524.61 | 8499087.33 | 558462.01 | 8499104.41 64.9
26/04/2017 02:23:09 |SA1702_ENV19 |still SA1702_ENV 1320 230.3 | 558524.61 | 8499087.33 | 558459.54 | 8499104.72 67.4
26/04/2017 02:23:41 |SA1702_ENV19 |still NO STILL 1321 230.0 | 558524.61 | 8499087.33 | 558454.29 | 8499107.27 73.1
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 02:24:32 |SA1702_ENV19 |Sitill SA1702_ENV 1322 229.3 | 558524.61 | 8499087.33 | 558443.54 | 8499109.41 84.0
26/04/2017 02:24:43 |SA1702_ENV19 |Sitill SA1702_ENV 1323 231.2 | 558524.61 | 8499087.33 | 558440.82 | 8499110.06 86.8
26/04/2017 02:24:53 |SA1702_ENV19 |sitill SA1702_ENV 1324 232.3 | 558524.61 | 8499087.33 | 558438.49 | 8499110.40 89.2
26/04/2017 02:25:09 |SA1702_ENV19 |sitill SA1702_ENV 1325 234.7 | 558524.61 | 8499087.33 | 558434.26 | 8499111.44 93.5
26/04/2017 02:25:30 |SA1702_ENV19 |sitill SA1702_ENV 1326 237.8 | 558524.61 | 8499087.33 | 558428.97 | 8499112.57 98.9
26/04/2017 02:25:47 |SA1702_ENV19 |Ssitill SA1702_ENV 1327 239.2 | 558524.61 | 8499087.33 | 558424.44 | 8499113.50 103.5
26/04/2017 02:26:13 |SA1702_ENV19 |sitill SA1702_ENV 1328 239.5 | 558524.61 | 8499087.33 | 558417.55 | 8499115.22 110.6
26/04/2017 02:26:43 |SA1702_ENV19 |sitill SA1702_ENV 1329 240.0 | 558524.61 | 8499087.33 | 558409.91 | 8499116.74 118.4
26/04/2017 02:26:58 |SA1702_ENV19 |Ssitill SA1702_ENV 1330 240.7 | 558524.61 | 8499087.33 | 558406.50 | 8499117.46 121.9
26/04/2017 02:27:21 |SA1702_ENV19 |sitill SA1702_ENV 1331 241.2 | 558524.61 | 8499087.33 | 558401.56 | 8499118.72 127.0
26/04/2017 02:27:48 |SA1702_ENV19 |sitill SA1702_ENV 1332 241.0 | 558524.61 | 8499087.33 | 558395.72 | 8499120.35 133.0
26/04/2017 02:28:10 |SA1702_ENV19 |sitill SA1702_ENV 1333 241.5 | 558524.61 | 8499087.33 | 558390.25 | 8499121.79 138.7
26/04/2017 02:28:22 |SA1702_ENV19 |sitill SA1702_ENV 1334 241.1 | 558524.61 | 8499087.33 | 558387.85 | 8499122.49 141.2
26/04/2017 02:28:52 |SA1702_ENV19 |sitill SA1702_ENV 1335 240.6 | 558524.61 | 8499087.33 | 558380.96 | 8499124.34 148.3
26/04/2017 02:29:12 |SA1702_ENV19 |sitill SA1702_ENV 1336 241.8 | 558524.61 | 8499087.33 | 558376.37 | 8499125.73 153.1
26/04/2017 02:29:37 |SA1702_ENV19 |Ssitill SA1702_ENV 1337 242.0 | 558524.61 | 8499087.33 | 558370.66 | 8499127.16 159.0
26/04/2017 02:30:18 |SA1702_ENV19 |sitill SA1702_ENV 1338 242.0 | 558524.61 | 8499087.33 | 558361.06 | 8499129.48 168.9
26/04/2017 02:30:43 |SA1702_ENV19 |still SA1702_ENV 1339 242.1 | 558524.61 | 8499087.33 | 558354.94 | 8499131.18 175.2
26/04/2017 02:31:06 |SA1702_ENV19 |still SA1702_ENV 1340 242.9 | 558524.61 | 8499087.33 | 558351.12 | 8499132.20 179.2
26/04/2017 02:31:17 |SA1702_ENV19 |sitill SA1702_ENV 1341 242.3 | 558524.61 | 8499087.33 | 558348.46 | 8499132.61 181.9
26/04/2017 02:32:09 |SA1702_ENV19 |sitill SA1702_ENV 1342 242.0 | 558524.61 | 8499087.33 | 558335.98 | 8499135.30 194.6
26/04/2017 02:32:40 |SA1702_ENV19 |sitill SA1702_ENV 1343 242.8 | 558524.61 | 8499087.33 | 558327.66 | 8499137.23 203.2
26/04/2017 02:33:13 |SA1702_ENV19 |sitill SA1702_ENV 1344 242.7 | 558524.61 | 8499087.33 | 558319.67 | 8499139.30 2114
26/04/2017 02:33:53 |SA1702_ENV19 |still NO STILL 1345 242.8 | 558524.61 | 8499087.33 | 558309.96 | 8499141.70 2214
26/04/2017 02:34:27 |SA1702_ENV19 |sitill SA1702_ENV 1346 2435 | 558524.61 | 8499087.33 | 558301.96 | 8499143.68 229.7
26/04/2017 02:34:54 |SA1702_ENV19 |sitill SA1702_ENV 1347 242.0 | 558524.61 | 8499087.33 | 558296.07 | 8499145.29 235.8
26/04/2017 02:35:08 |SA1702_ENV19 |still SA1702_ENV 1348 240.8 | 558524.61 | 8499087.33 | 558292.64 | 8499146.12 239.3
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 02:35:29 |SA1702_ENV19 |sitill SA1702_ENV 1349 241.1 | 558524.61 | 8499087.33 | 558288.25 | 8499147.46 243.9
26/04/2017 02:36:45 |SA1702_ENV19 |Sitill SA1702_ENV 1350 240.2 | 558524.61 | 8499087.33 | 558270.16 | 8499152.04 262.6
26/04/2017 02:37:32 |SA1702_ENV19 |sitill SA1702_ENV 1351 242.1 | 558524.61 | 8499087.33 | 558259.63 | 8499154.94 2735
26/04/2017 02:38:20 |SA1702_ENV19 |still SA1702_ENV 1352 240.8 | 558524.61 | 8499087.33 | 558249.25 | 8499157.46 284.1
26/04/2017 02:38:38 |SA1702_ENV19 |sitill SA1702_ENV 1353 240.7 | 558524.61 | 8499087.33 | 558245.43 | 8499158.60 288.1
26/04/2017 02:38:56 |SA1702_ENV19 |sitill SA1702_ENV 1354 239.1 | 558524.61 | 8499087.33 | 558241.59 | 8499160.11 292.2
26/04/2017 02:39:20 |SA1702_ENV19 |sitill NO STILL 1355 239.5 | 558524.61 | 8499087.33 | 558237.27 | 8499160.96 296.6
26/04/2017 02:39:53 |SA1702_ENV19 |sitill NO STILL 1356 240.6 | 558524.61 | 8499087.33 | 558229.86 | 8499162.79 304.3
26/04/2017 02:40:01 |SA1702_ENV19 |sitill NO STILL 1357 240.7 | 558524.61 | 8499087.33 | 558229.18 | 8499162.98 305.0
26/04/2017 02:40:41 |SA1702_ENV19 |sitill SA1702_ENV 1358 241.4 | 558524.61 | 8499087.33 | 558219.72 | 8499165.25 314.7
26/04/2017 02:41:07 |SA1702_ENV19 |sitill SA1702_ENV 1359 241.9 | 558524.61 | 8499087.33 | 558213.52 | 8499166.80 321.1
26/04/2017 02:41:28 |SA1702_ENV19 |sitill SA1702_ENV 1360 242.0 | 558524.61 | 8499087.33 | 558208.40 | 8499167.73 326.3
26/04/2017 02:42:02 |SA1702_ENV19 |sitill SA1702_ENV 1361 242.1 | 558524.61 | 8499087.33 | 558200.06 | 8499169.47 334.8
26/04/2017 06:32:24 |SA1702_ENV20 |Still SA1702_ENV 1401 248.1 | 556578.81 | 8498053.76 | 556523.66 | 8498100.90 72.6
26/04/2017 06:33:15 |SA1702_ENV20 |Still SA1702_ENV 1402 248.2 | 556578.81 | 8498053.76 | 556528.21 | 8498096.72 66.4
26/04/2017 06:34:51 |SA1702_ENV20 |Still SA1702_ENV 1403 247.6 | 556578.81 | 8498053.76 | 556537.35 | 8498086.83 53.0
26/04/2017 06:35:18 |SA1702_ENV20 |Sitill SA1702_ENV 1404 248.7 | 556578.81 | 8498053.76 | 556539.76 | 8498084.14 49.5
26/04/2017 06:37:39 |SA1702_ENV20 |Still SA1702_ENV 1405 248.3 | 556578.81 | 8498053.76 | 556556.25 | 8498068.17 26.8
26/04/2017 06:38:16 |SA1702_ENV20 |Still SA1702_ENV 1406 249.2 | 556578.81 | 8498053.76 | 556561.27 | 8498063.87 20.2
26/04/2017 06:39:34 |SA1702_ENV20 |Still SA1702_ENV 1407 2485 | 556578.81 | 8498053.76 | 556571.57 | 8498053.90 7.2
26/04/2017 06:40:23 |SA1702_ENV20 |still SA1702_ENV 1408 248.7 | 556578.81 | 8498053.76 | 556578.41 | 8498048.64 5.1
26/04/2017 06:40:44 |SA1702_ENV20 |still SA1702_ENV 1409 249.0 | 556578.81 | 8498053.76 | 556581.41 | 8498046.31 7.9
26/04/2017 06:41:29 |SA1702_ENV20 |still SA1702_ENV 1410 248.9 | 556578.81 | 8498053.76 | 556587.13 | 8498040.90 15.3
26/04/2017 06:42:03 |SA1702_ENV20 |Sstill SA1702_ENV 1411 248.6 | 556578.81 | 8498053.76 | 556591.57 | 8498037.04 21.0
26/04/2017 06:42:44 |SA1702_ENV20 |Still SA1702_ENV 1412 247.9 | 556578.81 | 8498053.76 | 556596.99 | 8498031.79 28.5
26/04/2017 06:42:54 |SA1702_ENV20 |Still SA1702_ENV 1413 248.3 | 556578.81 | 8498053.76 | 556598.35 | 8498030.72 30.2
26/04/2017 06:43:14 |SA1702_ENV20 |Still SA1702_ENV 1414 247.8 | 556578.81 | 8498053.76 | 556600.97 | 8498028.21 33.8
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 06:44:01 |SA1702_ENV20 |Still SA1702_ENV 1415 247.1 | 556578.81 | 8498053.76 | 556607.40 | 8498022.76 42.2
26/04/2017 06:44:14 |SA1702_ENV20 |Still SA1702_ENV 1416 248.1 | 556578.81 | 8498053.76 | 556609.04 | 8498021.22 44.4
26/04/2017 06:44:25 |SA1702_ENV20 |Still SA1702_ENV 1417 2485 | 556578.81 | 8498053.76 | 556610.51 | 8498020.10 46.2
26/04/2017 06:44:59 |SA1702_ENV20 |Still SA1702_ENV 1418 247.3 | 556578.81 | 8498053.76 | 556616.48 | 8498016.86 52.7
26/04/2017 06:45:32 |SA1702_ENV20 |Sitill SA1702_ENV 1419 247.4 | 556578.81 | 8498053.76 | 556620.95 | 8498015.46 57.0
26/04/2017 06:45:55 |SA1702_ENV20 |Still SA1702_ENV 1420 247.7 | 556578.81 | 8498053.76 | 556623.67 | 8498014.35 59.7
26/04/2017 06:46:38 |SA1702_ENV20 |Still SA1702_ENV 1421 247.7 | 556578.81 | 8498053.76 | 556630.16 | 8498010.89 66.9
26/04/2017 06:46:58 |SA1702_ENV20 |Still SA1702_ENV 1422 247.6 | 556578.81 | 8498053.76 | 556633.58 | 8498008.66 70.9
26/04/2017 06:47:13 |SA1702_ENV20 |Sstill SA1702_ENV 1423 2454 | 556578.81 | 8498053.76 | 556635.56 | 8498007.42 73.3
26/04/2017 06:47:45 |SA1702_ENV20 |Still SA1702_ENV 1424 247.2 | 556578.81 | 8498053.76 | 556639.45 | 8498004.12 78.4
26/04/2017 06:48:10 |SA1702_ENV20 |Sstill SA1702_ENV 1425 247.7 | 556578.81 | 8498053.76 | 556642.19 | 8498001.67 82.0
26/04/2017 06:48:22 |SA1702_ENV20 |Still SA1702_ENV 1426 246.9 | 556578.81 | 8498053.76 | 556643.23 | 8498000.62 83.5
26/04/2017 06:49:02 |SA1702_ENV20 |Still SA1702_ENV 1427 246.5 | 556578.81 | 8498053.76 | 556647.25 | 8497998.35 88.1
26/04/2017 06:49:47 |SA1702_ENV20 |Still SA1702_ENV 1428 247.8 | 556578.81 | 8498053.76 | 556651.62 | 8497996.25 92.8
26/04/2017 06:50:25 |SA1702_ENV20 |Still SA1702_ENV 1429 246.5 | 556578.81 | 8498053.76 | 556655.88 | 8497992.89 98.2
26/04/2017 06:51:18 |SA1702_ENV20 |Still SA1702_ENV 1430 246.5 | 556578.81 | 8498053.76 | 556662.47 | 8497988.21 106.3
26/04/2017 06:52:04 |SA1702_ENV20 |Still SA1702_ENV 1431 246.1 | 556578.81 | 8498053.76 | 556668.47 | 8497983.36 114.0
26/04/2017 06:52:30 |SA1702_ENV20 |Still SA1702_ENV 1432 2456 | 556578.81 | 8498053.76 | 556671.77 | 8497980.23 1185
26/04/2017 06:53:04 |SA1702_ENV20 |Still SA1702_ENV 1433 2457 | 556578.81 | 8498053.76 | 556676.75 | 8497975.39 125.4
26/04/2017 06:53:32 |SA1702_ENV20 |Still SA1702_ENV 1434 244.6 | 556578.81 | 8498053.76 | 556680.45 | 8497971.59 130.7
26/04/2017 06:53:55 |SA1702_ENV20 |Still SA1702_ENV 1435 2441 | 556578.81 | 8498053.76 | 556684.07 | 8497968.62 135.4
26/04/2017 06:54:20 |SA1702_ENV20 |Sstill SA1702_ENV 1436 244.0 | 556578.81 | 8498053.76 | 556687.55 | 8497965.11 140.3
26/04/2017 06:55:03 |SA1702_ENV20 |Still SA1702_ENV 1437 243.1 | 556578.81 | 8498053.76 | 556693.58 | 8497959.29 148.6
26/04/2017 06:55:18 |SA1702_ENV20 |Still SA1702_ENV 1438 243.1 | 556578.81 | 8498053.76 | 556695.11 | 8497957.29 1511
26/04/2017 06:55:47 |SA1702_ENV20 |Still SA1702_ENV 1439 242.4 | 556578.81 | 8498053.76 | 556698.92 | 8497952.91 156.8
26/04/2017 06:55:57 |SA1702_ENV20 |Still SA1702_ENV 1440 242.6 | 556578.81 | 8498053.76 | 556700.63 | 8497951.63 159.0
26/04/2017 06:56:22 |SA1702_ENV20 |Still SA1702_ENV 1441 2425 | 556578.81 | 8498053.76 | 556703.86 | 8497948.12 163.7
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 06:56:29 |SA1702_ENV20 |Still SA1702_ENV 1442 242.3 | 556578.81 | 8498053.76 | 556705.07 | 8497947.08 165.3
26/04/2017 06:56:56 |SA1702_ENV20 |Still SA1702_ENV 1443 243.1 | 556578.81 | 8498053.76 | 556708.81 | 8497943.51 170.5
26/04/2017 06:57:20 |SA1702_ENV20 |Still SA1702_ENV 1444 243.0 | 556578.81 | 8498053.76 | 556711.96 | 8497940.40 174.9
26/04/2017 06:57:56 |SA1702_ENV20 |Still SA1702_ENV 1445 2429 | 556578.81 | 8498053.76 | 556717.28 | 8497935.84 181.9
26/04/2017 06:58:07 |SA1702_ENV20 |Sitill SA1702_ENV 1446 242.5 | 556578.81 | 8498053.76 | 556718.62 | 8497934.19 184.0
26/04/2017 06:58:23 |SA1702_ENV20 |still SA1702_ENV 1447 242.7 | 556578.81 | 8498053.76 | 556721.22 | 8497931.69 187.6
26/04/2017 06:59:22 |SA1702_ENV20 |Sstill SA1702_ENV 1448 242.2 | 556578.81 | 8498053.76 | 556729.70 | 8497924.44 198.7
26/04/2017 06:59:29 |SA1702_ENV20 |still SA1702_ENV 1449 242.6 | 556578.81 | 8498053.76 | 556730.79 | 8497923.22 200.3
26/04/2017 07:00:03 |SA1702_ENV20 |still SA1702_ENV 1450 2419 | 556578.81 | 8498053.76 | 556735.88 | 8497918.93 207.0
26/04/2017 07:00:21 |SA1702_ENV20 |still SA1702_ENV 1451 2425 | 556578.81 | 8498053.76 | 556738.53 | 8497916.23 210.8
26/04/2017 07:00:37 |SA1702_ENV20 |Sstill SA1702_ENV 1452 242.8 | 556578.81 | 8498053.76 | 556740.69 | 8497914.41 213.6
26/04/2017 07:01:20 |SA1702_ENV20 |Still SA1702_ENV 1453 2419 | 556578.81 | 8498053.76 | 556747.15 | 8497908.56 222.3
26/04/2017 07:01:42 |SA1702_ENV20 |Still SA1702_ENV 1454 242.2 | 556578.81 | 8498053.76 | 556750.56 | 8497905.58 226.8
26/04/2017 07:02:04 |SA1702_ENV20 |Still SA1702_ENV 1455 242.2 | 556578.81 | 8498053.76 | 556753.56 | 8497902.68 231.0
26/04/2017 07:02:32 |SA1702_ENV20 |Still SA1702_ENV 1456 2419 | 556578.81 | 8498053.76 | 556757.06 | 8497898.47 236.4
26/04/2017 07:03:06 |SA1702_ENV20 |Still SA1702_ENV 1457 242.6 | 556578.81 | 8498053.76 | 556762.06 | 8497893.23 243.6
26/04/2017 07:03:17 |SA1702_ENV20 |Still SA1702_ENV 1458 243.0 | 556578.81 | 8498053.76 | 556763.39 | 8497891.75 245.6
26/04/2017 07:03:52 |SA1702_ENV20 |Still SA1702_ENV 1459 242.3 | 556578.81 | 8498053.76 | 556768.04 | 8497886.68 252.4
26/04/2017 07:04:46 |SA1702_ENV20 |Still SA1702_ENV 1460 243.3 | 556578.81 | 8498053.76 | 556776.25 | 8497877.80 264.5
26/04/2017 07:04:52 |SA1702_ENV20 |Still SA1702_ENV 1461 242.7 | 556578.81 | 8498053.76 | 556777.32 | 8497876.18 266.3
26/04/2017 07:05:26 |SA1702_ENV20 |Still SA1702_ENV 1462 243.8 | 556578.81 | 8498053.76 | 556782.83 | 8497871.44 273.6
26/04/2017 07:05:52 |SA1702_ENV20 |Still SA1702_ENV 1463 2439 | 556578.81 | 8498053.76 | 556786.60 | 8497867.58 279.0
26/04/2017 07:06:14 |SA1702_ENV20 |Still SA1702_ENV 1464 244.4 | 556578.81 | 8498053.76 | 556789.95 | 8497864.46 283.6
26/04/2017 07:06:53 |SA1702_ENV20 |Still SA1702_ENV 1465 245.3 | 556578.81 | 8498053.76 | 556795.52 | 8497858.79 2915
26/04/2017 07:07:21 |SA1702_ENV20 |Still SA1702_ENV 1466 245.2 | 556578.81 | 8498053.76 | 556800.06 | 8497854.48 297.8
26/04/2017 07:08:10 |SA1702_ENV20 |still SA1702_ENV 1467 245.8 | 556578.81 | 8498053.76 | 556807.76 | 8497846.81 308.6
26/04/2017 07:08:32 |SA1702_ENV20 |Still SA1702_ENV 1468 245.3 | 556578.81 | 8498053.76 | 556811.52 | 8497843.03 313.9
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 07:09:20 |SA1702_ENV20 |Still SA1702_ENV 1469 2459 | 556578.81 | 8498053.76 | 556819.40 | 8497835.39 324.9
26/04/2017 07:10:05 |SA1702_ENV20 |Still SA1702_ENV 1470 2456 | 556578.81 | 8498053.76 | 556827.10 | 8497828.13 335.5
26/04/2017 07:10:57 |SA1702_ENV20 |Still SA1702_ENV 1471 2457 | 556578.81 | 8498053.76 | 556835.94 | 8497820.09 347.4
26/04/2017 07:11:31 |SA1702_ENV20 |Still SA1702_ENV 1472 246.6 | 556578.81 | 8498053.76 | 556841.47 | 8497814.66 355.2
26/04/2017 07:12:15 |SA1702_ENV20 |Sitill SA1702_ENV 1473 246.7 | 556578.81 | 8498053.76 | 556848.95 | 8497807.48 365.6
26/04/2017 07:13:01 |SA1702_ENV20 |sitill SA1702_ENV 1474 246.4 | 556578.81 | 8498053.76 | 556857.27 | 8497800.03 376.7
26/04/2017 07:13:45 |SA1702_ENV20 |Sstill SA1702_ENV 1475 246.7 | 556578.81 | 8498053.76 | 556864.56 | 8497792.80 387.0
26/04/2017 07:14:03 |SA1702_ENV20 |still SA1702_ENV 1476 246.5 | 556578.81 | 8498053.76 | 556866.82 | 8497790.24 390.4
26/04/2017 07:14:42 |SA1702_ENV20 |Sstill SA1702_ENV 1477 246.6 | 556578.81 | 8498053.76 | 556873.32 | 8497782.90 400.1
26/04/2017 07:15:40 |SA1702_ENV20 |Sstill SA1702_ENV 1478 246.4 | 556578.81 | 8498053.76 | 556882.76 | 8497773.30 413.6
26/04/2017 07:16:07 |SA1702_ENV20 |Still SA1702_ENV 1479 246.6 | 556578.81 | 8498053.76 | 556886.77 | 8497768.26 419.9
26/04/2017 07:16:46 |SA1702_ENV20 |Still SA1702_ENV 1480 246.7 | 556578.81 | 8498053.76 | 556892.70 | 8497761.36 429.0
26/04/2017 07:17:34 |SA1702_ENV20 |Still SA1702_ENV 1481 246.7 | 556578.81 | 8498053.76 | 556899.73 | 8497752.45 440.2
26/04/2017 07:17:54 |SA1702_ENV20 |Still SA1702_ENV 1482 246.2 | 556578.81 | 8498053.76 | 556902.00 | 8497748.94 444.3
26/04/2017 12:55:24 |SA1702_ENV26 |Still SA1702_ENV 1501 220.9 | 559072.19 | 8491572.02 | 559082.55 | 8491595.24 25.4
26/04/2017 12:55:40 |SA1702_ENV26 |Still SA1702_ENV 1502 220.5 | 559072.19 | 8491572.02 | 559082.22 | 8491594.27 24.4
26/04/2017 12:56:24 |SA1702_ENV26 |Still SA1702_ENV 1503 220.6 | 559072.19 | 8491572.02 | 559081.54 | 8491590.24 20.5
26/04/2017 12:56:49 |SA1702_ENV26 |Still SA1702_ENV 1504 221.0 | 559072.19 | 8491572.02 | 559080.46 | 8491586.99 17.1
26/04/2017 12:57:56 |SA1702_ENV26 |Still SA1702_ENV 1505 221.5 | 559072.19 | 8491572.02 | 559078.46 | 8491575.87 7.4
26/04/2017 12:58:49 |SA1702_ENV26 |Still SA1702_ENV 1506 220.9 | 559072.19 | 8491572.02 | 559074.59 | 8491570.24 3.0
26/04/2017 12:59:12 |SA1702_ENV26 | Still SA1702_ENV 1507 220.8 | 559072.19 | 8491572.02 | 559073.15 | 8491568.66 3.5
26/04/2017 12:59:31 |SA1702_ENV26 |Still SA1702_ENV 1508 221.2 | 559072.19 | 8491572.02 | 559071.71 | 8491567.34 4.7
26/04/2017 13:01:14 |SA1702_ENV26 |Still SA1702_ENV 1509 221.2 | 559072.19 | 8491572.02 | 559063.26 | 8491558.13 16.5
26/04/2017 13:01:59 |[SA1702_ENV26 |Still SA1702_ENV 1510 221.8 | 559072.19 | 8491572.02 | 559059.23 | 8491554.80 215
26/04/2017 13:02:30 |SA1702_ENV26 |Still SA1702_ENV 1511 222.2 | 559072.19 | 8491572.02 | 559055.82 | 8491551.69 26.1
26/04/2017 13:03:49 |SA1702_ENV26 |Still SA1702_ENV 1512 221.8 | 559072.19 | 8491572.02 | 559045.71 | 8491545.84 37.2
26/04/2017 13:04:16 |SA1702_ENV26 |Still SA1702_ENV 1513 221.2 | 559072.19 | 8491572.02 | 559042.98 | 8491544.00 40.5
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 13:05:00 |SA1702_ENV26 |Still SA1702_ENV 1514 221.8 | 559072.19 | 8491572.02 | 559039.21 | 8491541.78 44.7
26/04/2017 13:05:47 |SA1702_ENV26 |Still SA1702_ENV 1515 221.7 | 559072.19 | 8491572.02 | 559034.31 | 8491542.21 48.2
26/04/2017 13:06:46 |SA1702_ENV26 |Still SA1702_ENV 1516 221.4 | 559072.19 | 8491572.02 | 559030.68 | 8491541.84 51.3
26/04/2017 13:07:32 |SA1702_ENV26 |Still SA1702_ENV 1517 222.3 | 559072.19 | 8491572.02 | 559025.31 | 8491542.07 55.6
26/04/2017 13:08:31 |SA1702_ENV26 |Still SA1702_ENV 1518 222.9 | 559072.19 | 8491572.02 | 559020.70 | 8491542.42 59.4
26/04/2017 13:09:02 |SA1702_ENV26 |Still SA1702_ENV 1519 222.4 | 559072.19 | 8491572.02 | 559019.26 | 8491545.01 59.4
26/04/2017 13:10:15 |SA1702_ENV26 |Still SA1702_ENV 1520 2249 | 559072.19 | 8491572.02 | 559014.05 | 8491544.95 64.1
26/04/2017 13:10:52 [SA1702_ENV26 |Still SA1702_ENV 1521 225.4 | 559072.19 | 8491572.02 | 559011.24 | 8491544.71 66.8
26/04/2017 13:11:20 [SA1702_ENV26 |Still SA1702_ENV 1522 227.3 | 559072.19 | 8491572.02 | 559008.89 | 8491543.53 69.4
26/04/2017 13:12:11 |SA1702_ENV26 |Still NO STILL 1523 229.0 | 559072.19 | 8491572.02 | 559004.90 | 8491541.54 73.9
26/04/2017 13:13:21 |SA1702_ENV26 |Still SA1702_ENV 1524 230.2 | 559072.19 | 8491572.02 | 558999.19 | 8491538.51 80.3
26/04/2017 13:13:38 |SA1702_ENV26 |Still SA1702_ENV 1525 230.4 | 559072.19 | 8491572.02 | 558997.25 | 8491537.30 82.6
26/04/2017 13:14:07 |SA1702_ENV26 |Still SA1702_ENV 1526 230.8 | 559072.19 | 8491572.02 | 558994.30 | 8491536.00 85.8
26/04/2017 13:14:48 |SA1702_ENV26 |Still SA1702_ENV 1527 232.1 | 559072.19 | 8491572.02 | 558990.36 | 8491534.47 90.0
26/04/2017 13:15:29 |SA1702_ENV26 |Still SA1702_ENV 1528 231.0 | 559072.19 | 8491572.02 | 558987.20 | 8491532.53 93.7
26/04/2017 13:15:39 |SA1702_ENV26 |Still SA1702_ENV 1529 234.7 | 559072.19 | 8491572.02 | 558986.05 | 8491533.29 94.4
26/04/2017 13:16:01 |SA1702_ENV26 |Still SA1702_ENV 1530 235.6 | 559072.19 | 8491572.02 | 558985.05 | 8491530.69 96.4
26/04/2017 13:16:50 |SA1702_ENV26 |Still SA1702_ENV 1531 237.2 | 559072.19 | 8491572.02 | 558980.85 | 8491526.20 102.2
26/04/2017 13:17:40 |SA1702_ENV26 |Still SA1702_ENV 1532 240.1 | 559072.19 | 8491572.02 | 558975.74 | 8491523.53 107.9
26/04/2017 13:18:10 |SA1702_ENV26 |Still SA1702_ENV 1533 241.2 | 559072.19 | 8491572.02 | 558972.20 | 8491520.81 112.3
26/04/2017 13:18:59 [SA1702_ENV26 |Still SA1702_ENV 1534 243.1 | 559072.19 | 8491572.02 | 558966.99 | 8491516.42 119.0
26/04/2017 13:19:34 |SA1702_ENV26 |Still SA1702_ENV 1535 2445 | 559072.19 | 8491572.02 | 558964.74 | 8491513.81 122.2
26/04/2017 13:20:15 |[SA1702_ENV26 |Still SA1702_ENV 1536 244.0 | 559072.19 | 8491572.02 | 558964.18 | 8491492.91 133.9
26/04/2017 13:20:38 |SA1702_ENV26 |Still SA1702_ENV 1537 245.6 | 559072.19 | 8491572.02 | 558959.00 | 8491508.57 129.8
26/04/2017 13:20:58 |SA1702_ENV26 |Still SA1702_ENV 1538 245.1 | 559072.19 | 8491572.02 | 558958.03 | 8491506.53 131.6
26/04/2017 13:22:41 |SA1702_ENV26 |Still SA1702_ENV 1539 247.1 | 559072.19 | 8491572.02 | 558951.00 | 8491500.43 140.8
26/04/2017 13:23:25 |SA1702_ENV26 |Still SA1702_ENV 1540 247.8 | 559072.19 | 8491572.02 | 558948.45 | 8491498.61 143.9
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 13:23:36 |SA1702_ENV26 | Still SA1702_ENV 1541 248.3 | 559072.19 | 8491572.02 | 558947.51 | 8491498.42 144.8
26/04/2017 13:24:26 |SA1702_ENV26 |Still SA1702_ENV 1542 248.9 | 559072.19 | 8491572.02 | 558965.94 | 8491467.63 149.0
26/04/2017 13:25:11 |SA1702_ENV26 |Still SA1702_ENV 1543 249.2 | 559072.19 | 8491572.02 | 558941.66 | 8491494.41 151.9
26/04/2017 13:26:12 |SA1702_ENV26 |Still NO STILL 1544 250.2 | 559072.19 | 8491572.02 | 558937.84 | 8491490.91 156.9
26/04/2017 13:26:35 |SA1702_ENV26 |Still SA1702_ENV 1545 252.0 | 559072.19 | 8491572.02 | 558936.24 | 8491489.25 159.2
26/04/2017 13:27:24 |SA1702_ENV26 |Still SA1702_ENV 1546 253.3 | 559072.19 | 8491572.02 | 558931.09 | 8491486.98 164.7
26/04/2017 13:27:49 |SA1702_ENV26 |Still SA1702_ENV 1547 254.4 | 559072.19 | 8491572.02 | 558928.44 | 8491486.16 167.4
26/04/2017 13:28:32 |SA1702_ENV26 | Still SA1702_ENV 1548 255.2 | 559072.19 | 8491572.02 | 558923.94 | 8491485.62 171.6
26/04/2017 13:29:37 |SA1702_ENV26 |Still SA1702_ENV 1549 255.6 | 559072.19 | 8491572.02 | 558916.79 | 8491485.67 177.8
26/04/2017 13:29:57 |SA1702_ENV26 |Still SA1702_ENV 1550 255.8 | 559072.19 | 8491572.02 | 558914.34 | 8491485.18 180.2
26/04/2017 13:30:19 [SA1702_ENV26 |Still SA1702_ENV 1551 256.7 | 559072.19 | 8491572.02 | 558912.28 | 8491485.03 182.0
26/04/2017 13:30:57 |SA1702_ENV26 |Still SA1702_ENV 1552 256.2 | 559072.19 | 8491572.02 | 558907.54 | 8491484.29 186.6
26/04/2017 13:31:41 |SA1702_ENV26 |Still SA1702_ENV 1553 256.5 | 559072.19 | 8491572.02 | 558903.04 | 8491483.49 190.9
26/04/2017 13:32:35 |SA1702_ENV26 |Still SA1702_ENV 1554 256.1 | 559072.19 | 8491572.02 | 558898.87 | 8491484.12 194.3
26/04/2017 13:33:11 |SA1702_ENV26 |Still SA1702_ENV 1555 256.6 | 559072.19 | 8491572.02 | 558895.52 | 8491481.63 198.4
26/04/2017 13:33:31 |SA1702_ENV26 |Still SA1702_ENV 1556 255.4 | 559072.19 | 8491572.02 | 558893.36 | 8491480.27 201.0
26/04/2017 13:33:54 |SA1702_ENV26 |Still SA1702_ENV 1557 255.8 | 559072.19 | 8491572.02 | 558891.89 | 8491479.13 202.8
26/04/2017 13:35:23 |SA1702_ENV26 |Still SA1702_ENV 1558 255.7 | 559072.19 | 8491572.02 | 558884.25 | 8491475.29 2114
26/04/2017 13:35:33 |SA1702_ENV26 |Still SA1702_ENV 1559 257.1 | 559072.19 | 8491572.02 | 558882.95 | 8491474.35 213.0
26/04/2017 13:35:42 |SA1702_ENV26 |Still SA1702_ENV 1560 255.7 | 559072.19 | 8491572.02 | 558882.34 | 8491473.98 213.7
26/04/2017 13:35:50 [SA1702_ENV26 |Still SA1702_ENV 1561 255.6 | 559072.19 | 8491572.02 | 558881.05 | 8491473.39 215.1
26/04/2017 13:36:21 |SA1702_ENV26 |Still SA1702_ENV 1562 255.8 | 559072.19 | 8491572.02 | 558878.87 | 8491472.65 2174
26/04/2017 13:36:50 |SA1702_ENV26 |Still SA1702_ENV 1563 255.6 | 559072.19 | 8491572.02 | 558875.29 | 8491471.71 221.0
26/04/2017 13:36:58 |SA1702_ENV26 |Still SA1702_ENV 1564 254.3 | 559072.19 | 8491572.02 | 558874.72 | 8491471.23 221.7
26/04/2017 13:37:47 |SA1702_ENV26 |Still SA1702_ENV 1565 254.2 | 559072.19 | 8491572.02 | 558869.16 | 8491467.14 228.5
26/04/2017 13:38:03 |SA1702_ENV26 |Still SA1702_ENV 1566 254.8 | 559072.19 | 8491572.02 | 558867.68 | 8491465.45 230.6
26/04/2017 13:38:25 [SA1702_ENV26 |Still SA1702_ENV 1567 254.9 | 559072.19 | 8491572.02 | 558864.95 | 8491463.45 234.0
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 13:39:30 |SA1702_ENV26 |Still SA1702_ENV 1568 2545 | 559072.19 | 8491572.02 | 558858.90 | 8491458.01 241.8
26/04/2017 13:40:11 |SA1702_ENV26 |Still SA1702_ENV 1569 254.8 | 559072.19 | 8491572.02 | 558854.87 | 8491454.28 247.2
26/04/2017 13:41:05 |SA1702_ENV26 |Still SA1702_ENV 1570 252.8 | 559072.19 | 8491572.02 | 558861.30 | 8491459.13 239.2
26/04/2017 13:41:44 |SA1702_ENV26 |Still SA1702_ENV 1571 252.8 | 559072.19 | 8491572.02 | 558844.69 | 8491445.93 260.1
26/04/2017 13:42:08 |SA1702_ENV26 |Still SA1702_ENV 1572 253.1 | 559072.19 | 8491572.02 | 558841.53 | 8491444.27 263.7
26/04/2017 13:42:35 |SA1702_ENV26 |Still SA1702_ENV 1573 253.4 | 559072.19 | 8491572.02 | 558838.56 | 8491442.98 266.9
26/04/2017 13:43:23 |SA1702_ENV26 |Still SA1702_ENV 1574 254.1 | 559072.19 | 8491572.02 | 558832.58 | 8491439.81 273.7
26/04/2017 13:43:34 |SA1702_ENV26 |Still SA1702_ENV 1575 254.1 | 559072.19 | 8491572.02 | 558831.43 | 8491439.01 275.1
26/04/2017 13:44:36 |SA1702_ENV26 | Still SA1702_ENV 1576 253.6 | 559072.19 | 8491572.02 | 558822.21 | 8491435.12 285.0
26/04/2017 13:44:50 |SA1702_ENV26 |Still SA1702_ENV 1577 253.7 | 559072.19 | 8491572.02 | 558819.43 | 8491433.93 288.0
26/04/2017 13:44:55 |SA1702_ENV26 |Still SA1702_ENV 1578 253.2 | 559072.19 | 8491572.02 | 558819.11 | 8491433.52 288.5
26/04/2017 13:45:32 |SA1702_ENV26 |Still NO STILL 1579 253.1 | 559072.19 | 8491572.02 | 558813.95 | 8491431.57 294.0
26/04/2017 13:46:07 |SA1702_ENV26 |Still SA1702_ENV 1580 253.1 | 559072.19 | 8491572.02 | 558808.75 | 8491428.75 299.9
26/04/2017 13:46:18 |SA1702_ENV26 |Still SA1702_ENV 1581 252.8 | 559072.19 | 8491572.02 | 558807.61 | 8491428.17 301.2
26/04/2017 13:47:19 |SA1702_ENV26 |Still SA1702_ENV 1582 250.8 | 559072.19 | 8491572.02 | 558801.62 | 8491407.52 316.6
26/04/2017 13:47:52 |SA1702_ENV26 |Still SA1702_ENV 1583 250.1 | 559072.19 | 8491572.02 | 558792.40 | 8491421.22 317.8
26/04/2017 13:48:53 |SA1702_ENV26 |Still NO STILL 1584 248.1 | 559072.19 | 8491572.02 | 558783.00 | 8491413.59 329.7
26/04/2017 13:49:42 |SA1702_ENV26 |Still SA1702_ENV 1585 246.6 | 559072.19 | 8491572.02 | 558775.26 | 8491409.04 338.7
26/04/2017 13:50:31 |SA1702_ENV26 |Still SA1702_ENV 1586 246.4 | 559072.19 | 8491572.02 | 558767.17 | 8491405.23 347.6
26/04/2017 13:51:34 |SA1702_ENV26 |Still SA1702_ENV 1587 247.3 | 559072.19 | 8491572.02 | 558758.90 | 8491400.50 357.2
26/04/2017 13:52:09 |[SA1702_ENV26 |Still SA1702_ENV 1588 248.2 | 559072.19 | 8491572.02 | 558752.79 | 8491397.04 364.2
26/04/2017 13:52:18 |SA1702_ENV26 |Still SA1702_ENV 1589 248.7 | 559072.19 | 8491572.02 | 558751.37 | 8491395.93 366.0
26/04/2017 13:52:59 |[SA1702_ENV26 |Still SA1702_ENV 1590 247.8 | 559072.19 | 8491572.02 | 558743.10 | 8491391.81 375.2
26/04/2017 13:53:32 |SA1702_ENV26 |Still SA1702_ENV 1591 246.6 | 559072.19 | 8491572.02 | 558737.48 | 8491389.57 381.2
26/04/2017 13:54:07 |SA1702_ENV26 |Still SA1702_ENV 1592 244.4 | 559072.19 | 8491572.02 | 558731.80 | 8491387.60 387.1
26/04/2017 13:54:29 |SA1702_ENV26 |Still SA1702_ENV 1593 2447 | 559072.19 | 8491572.02 | 558728.33 | 8491386.61 390.7
26/04/2017 13:54:55 |SA1702_ENV26 |Still SA1702_ENV 1594 243.8 | 559072.19 | 8491572.02 | 558724.30 | 8491384.31 395.3
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 13:56:06 |SA1702_ENV26 |Still SA1702_ENV 1595 2439 | 559072.19 | 8491572.02 | 558715.43 | 8491374.93 407.6
26/04/2017 13:56:20 |SA1702_ENV26 |Still SA1702_ENV 1596 244.2 | 559072.19 | 8491572.02 | 558713.47 | 8491373.16 410.1
26/04/2017 13:56:31 |SA1702_ENV26 |Still SA1702_ENV 1597 2447 | 559072.19 | 8491572.02 | 558711.78 | 8491372.03 412.2
26/04/2017 13:57:10 |SA1702_ENV26 |Still SA1702_ENV 1598 2441 | 559072.19 | 8491572.02 | 558706.20 | 8491368.83 418.6
26/04/2017 13:57:26 |SA1702_ENV26 |Still SA1702_ENV 1599 2441 | 559072.19 | 8491572.02 | 558704.11 | 8491367.73 421.0
26/04/2017 14:54:46 |SA1702_ENV25 |Still SA1702_ENV 1601 265.7 | 557379.21 | 8490677.78 | 557442.14 | 8490717.79 74.6
26/04/2017 14:55:56 |SA1702_ENV25 |Still SA1702_ENV 1602 266.1 | 557379.21 | 8490677.78 | 557440.26 | 8490708.33 68.3
26/04/2017 14:56:12 |SA1702_ENV25 |Still SA1702_ENV 1603 265.5 | 557379.21 | 8490677.78 | 557439.27 | 8490706.97 66.8
26/04/2017 14:57:27 |SA1702_ENV25 |Still SA1702_ENV 1604 266.5 | 557379.21 | 8490677.78 | 557431.35 | 8490704.19 58.4
26/04/2017 14:57:47 |SA1702_ENV25 |Still SA1702_ENV 1605 262.7 | 557379.21 | 8490677.78 | 557428.82 | 8490702.96 55.6
26/04/2017 14:57:57 |SA1702_ENV25 |Still SA1702_ENV 1606 266.3 | 557379.21 | 8490677.78 | 557427.50 | 8490702.01 54.0
26/04/2017 14:59:21 |SA1702_ENV25 |Still SA1702_ENV 1607 266.7 | 557379.21 | 8490677.78 | 557417.03 | 8490691.72 40.3
26/04/2017 14:59:32 |SA1702_ENV25 |Still SA1702_ENV 1608 266.1 | 557379.21 | 8490677.78 | 557415.44 | 8490690.22 38.3
26/04/2017 15:00:01 |SA1702_ENV25 |Still SA1702_ENV 1609 266.5 | 557379.21 | 8490677.78 | 557411.09 | 8490687.16 33.2
26/04/2017 15:00:58 |SA1702_ENV25 |Still SA1702_ENV 1610 266.6 | 557379.21 | 8490677.78 | 557403.54 | 8490682.75 24.8
26/04/2017 15:01:06 |SA1702_ENV25 |Still SA1702_ENV 1611 266.2 | 557379.21 | 8490677.78 | 557401.96 | 8490681.99 23.1
26/04/2017 15:01:14 |SA1702_ENV25 |Still SA1702_ENV 1612 266.1 | 557379.21 | 8490677.78 | 557400.87 | 8490681.52 22.0
26/04/2017 15:01:59 [SA1702_ENV25 |still SA1702_ENV 1613 266.1 | 557379.21 | 8490677.78 | 557392.68 | 8490678.99 135
26/04/2017 15:03:03 |SA1702_ENV25 |still SA1702_ENV 1614 266.5 | 557379.21 | 8490677.78 | 557380.94 | 8490676.35 2.2
26/04/2017 15:03:46 |SA1702_ENV25 |still SA1702_ENV 1615 266.6 | 557379.21 | 8490677.78 | 557371.67 | 8490674.02 8.4
26/04/2017 15:04:27 |SA1702_ENV25 |still SA1702_ENV 1616 267.6 | 557379.21 | 8490677.78 | 557362.89 | 8490670.45 17.9
26/04/2017 15:05:39 |[SA1702_ENV25 |still SA1702_ENV 1617 267.4 | 557379.21 | 8490677.78 | 557348.84 | 8490662.09 34.2
26/04/2017 15:06:10 |SA1702_ENV25 |still SA1702_ENV 1618 267.9 | 557379.21 | 8490677.78 | 557343.05 | 8490658.36 41.0
26/04/2017 15:06:47 |SA1702_ENV25 |still SA1702_ENV 1619 268.8 | 557379.21 | 8490677.78 | 557336.59 | 8490654.33 48.6
26/04/2017 15:07:37 |SA1702_ENV25 |still SA1702_ENV 1620 269.7 | 557379.21 | 8490677.78 | 557329.05 | 8490647.86 58.4
26/04/2017 15:08:33 |SA1702_ENV25 |still SA1702_ENV 1621 270.8 | 557379.21 | 8490677.78 | 557320.01 | 8490641.17 69.6
26/04/2017 15:09:34 |SA1702_ENV25 |Sstill SA1702_ENV 1622 272.0 | 557379.21 | 8490677.78 | 557310.28 | 8490635.76 80.7
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 15:10:26 |SA1702_ENV25 |Still SA1702_ENV 1623 272.3 | 557379.21 | 8490677.78 | 557300.92 | 8490630.13 91.6
26/04/2017 15:11:18 |SA1702_ENV25 |Still SA1702_ENV 1624 272.7 | 557379.21 | 8490677.78 | 557294.07 | 8490624.05 100.7
26/04/2017 15:11:48 |SA1702_ENV25 |still SA1702_ENV 1625 271.9 | 557379.21 | 8490677.78 | 557292.17 | 8490619.88 104.5
26/04/2017 15:11:58 |SA1702_ENV25 |Sstill SA1702_ENV 1626 271.9 | 557379.21 | 8490677.78 | 557291.57 | 8490618.28 105.9
26/04/2017 15:12:11 |SA1702_ENV25 |Still SA1702_ENV 1627 272.8 | 557379.21 | 8490677.78 | 557290.84 | 8490616.12 107.8
26/04/2017 15:12:58 |SA1702_ENV25 |Still SA1702_ENV 1628 272.3 | 557379.21 | 8490677.78 | 557288.87 | 8490607.65 114.4
26/04/2017 15:13:20 |[SA1702_ENV25 |Still SA1702_ENV 1629 272.9 | 557379.21 | 8490677.78 | 557287.22 | 8490605.27 1171
26/04/2017 15:13:55 [SA1702_ENV25 |Still SA1702_ENV 1630 271.5 | 557379.21 | 8490677.78 | 557283.21 | 8490600.02 1235
26/04/2017 19:23:33 |SA1702_ENV21 |Still SA1702_ENV 1701 269.9 | 551906.91 | 8492893.77 | 551829.53 | 8492890.30 77.5
26/04/2017 19:24:19 |SA1702_ENV21 |Still SA1702_ENV 1702 269.4 | 551906.91 | 8492893.77 | 551832.75 | 8492890.16 74.2
26/04/2017 19:24:42 |SA1702_ENV21 |Still SA1702_ENV 1703 270.8 | 551906.91 | 8492893.77 | 551834.99 | 8492890.33 72.0
26/04/2017 19:26:18 |SA1702_ENV21 |Still SA1702_ENV 1704 269.9 | 551906.91 | 8492893.77 | 551845.82 | 8492890.37 61.2
26/04/2017 19:27:35 |SA1702_ENV21 |Still SA1702_ENV 1705 270.0 | 551906.91 | 8492893.77 | 551856.29 | 8492889.81 50.8
26/04/2017 19:28:20 [SA1702_ENV21 |Still SA1702_ENV 1706 270.6 | 551906.91 | 8492893.77 | 551863.85 | 8492890.81 43.2
26/04/2017 19:28:44 |SA1702_ENV21 |Still SA1702_ENV 1707 270.0 | 551906.91 | 8492893.77 | 551868.18 | 8492891.03 38.8
26/04/2017 19:29:01 [SA1702_ENV21 |Still SA1702_ENV 1708 269.5 | 551906.91 | 8492893.77 | 551871.46 | 8492891.11 35.5
26/04/2017 19:29:53 |SA1702_ENV21 |Still SA1702_ENV 1709 270.5 | 551906.91 | 8492893.77 | 551880.54 | 8492891.10 26.5
26/04/2017 19:30:22 |SA1702_ENV21 |still SA1702_ENV 1710 270.5 | 551906.91 | 8492893.77 | 551886.32 | 8492891.29 20.7
26/04/2017 19:30:41 |SA1702_ENV21 |still SA1702_ENV 1711 270.6 | 551906.91 | 8492893.77 | 551890.18 | 8492891.55 16.9
26/04/2017 19:31:26 |SA1702_ENV21 |Sstill SA1702_ENV 1712 270.8 | 551906.91 | 8492893.77 | 551898.87 | 8492891.54 8.3
26/04/2017 19:31:40 |SA1702_ENV21 |still SA1702_ENV 1713 270.6 | 551906.91 | 8492893.77 | 551901.77 | 8492891.32 5.7
26/04/2017 19:32:29 |SA1702_ENV21 |still SA1702_ENV 1714 270.2 | 551906.91 | 8492893.77 | 551910.81 | 8492890.25 5.3
26/04/2017 19:33:22 |SA1702_ENV21 |still SA1702_ENV 1715 270.4 | 551906.91 | 8492893.77 | 551921.30 | 8492889.80 14.9
26/04/2017 19:33:50 |SA1702_ENV21 |Sstill SA1702_ENV 1716 270.0 | 551906.91 | 8492893.77 | 551926.77 | 8492889.67 20.3
26/04/2017 19:34:22 |SA1702_ENV21 |Still SA1702_ENV 1717 271.0 | 551906.91 | 8492893.77 | 551932.59 | 8492889.46 26.0
26/04/2017 19:35:34 |SA1702_ENV21 |Still SA1702_ENV 1718 270.3 | 551906.91 | 8492893.77 | 551946.59 | 8492889.42 39.9
26/04/2017 19:35:45 |SA1702_ENV21 |Still SA1702_ENV 1719 270.4 | 551906.91 | 8492893.77 | 551948.96 | 8492889.53 42.3
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
26/04/2017 19:36:29 |SA1702_ENV21 |Still SA1702_ENV 1720 270.8 | 551906.91 | 8492893.77 | 551957.55 | 8492889.79 50.8
26/04/2017 19:37:26 |SA1702_ENV21 |Still SA1702_ENV 1721 270.2 | 551906.91 | 8492893.77 | 551969.25 | 8492889.49 62.5
26/04/2017 19:37:50 |SA1702_ENV21 |still SA1702_ENV 1722 270.0 | 551906.91 | 8492893.77 | 551974.61 | 8492889.38 67.8
26/04/2017 19:38:57 |SA1702_ENV21 |Still SA1702_ENV 1723 270.7 | 551906.91 | 8492893.77 | 551988.04 | 8492888.45 81.3
26/04/2017 19:39:34 |SA1702_ENV21 |still SA1702_ENV 1724 270.8 | 551906.91 | 8492893.77 | 551995.93 | 8492888.58 89.2
26/04/2017 19:40:06 |[SA1702_ENV21 |Still SA1702_ENV 1725 270.8 | 551906.91 | 8492893.77 | 552002.66 | 8492888.51 95.9
26/04/2017 19:40:35 |SA1702_ENV21 |Still SA1702_ENV 1726 271.0 | 551906.91 | 8492893.77 | 552008.18 | 8492888.00 101.4
26/04/2017 19:40:56 |SA1702_ENV21 |Still SA1702_ENV 1727 270.9 | 551906.91 | 8492893.77 | 552012.49 | 8492887.98 105.7
26/04/2017 19:41:31 |SA1702_ENV21 |Still SA1702_ENV 1728 270.5 | 551906.91 | 8492893.77 | 552018.91 | 8492888.15 112.1
27/04/2017 00:48:58 |SA1702_ENV22 |sitill SA1702_ENV 1801 265.2 | 546438.14 | 8487540.79 | 546512.93 | 8487480.74 95.9
27/04/2017 00:49:46 |SA1702_ENV22 |sitill SA1702_ENV 1802 266.5 | 546438.14 | 8487540.79 | 546513.28 | 8487482.89 94.9
27/04/2017 00:50:53 |SA1702_ENV22 |sitill SA1702_ENV 1803 266.3 | 546438.14 | 8487540.79 | 546508.17 | 8487486.94 88.3
27/04/2017 00:52:15 |SA1702_ENV22 |sitill SA1702_ENV 1804 266.0 | 546438.14 | 8487540.79 | 546498.12 | 8487494.86 75.5
27/04/2017 00:52:30 |SA1702_ENV22 |sitill SA1702_ENV 1805 265.8 | 546438.14 | 8487540.79 | 546496.42 | 8487496.40 73.3
27/04/2017 00:52:35 |SA1702_ENV22 |Sitill NO STILL 1806 267.0 | 546438.14 | 8487540.79 | 546496.31 | 8487496.58 73.1
27/04/2017 00:53:28 |SA1702_ENV22 |sitill SA1702_ENV 1807 267.0 | 546438.14 | 8487540.79 | 546492.02 | 8487500.89 67.0
27/04/2017 00:54:10 |SA1702_ENV22 |sitill SA1702_ENV 1808 266.4 | 546438.14 | 8487540.79 | 546487.69 | 8487505.11 61.1
27/04/2017 00:54:28 |SA1702_ENV22 |sitill SA1702_ENV 1809 266.9 | 546438.14 | 8487540.79 | 546485.99 | 8487507.00 58.6
27/04/2017 00:56:09 |SA1702_ENV22 |still SA1702_ENV 1810 266.7 | 546438.14 | 8487540.79 | 546475.86 | 8487516.81 44.7
27/04/2017 00:57:04 |SA1702_ENV22 |sitill SA1702_ENV 1811 266.0 | 546438.14 | 8487540.79 | 546469.93 | 8487520.91 37.5
27/04/2017 00:59:11 |SA1702_ENV22 |sitill SA1702_ENV 1812 266.0 | 546438.14 | 8487540.79 | 546453.10 | 8487529.71 18.6
27/04/2017 00:59:27 |SA1702_ENV22 |sitill SA1702_ENV 1813 265.9 | 546438.14 | 8487540.79 | 546450.78 | 8487531.06 15.9
27/04/2017 01:01:23 |SA1702_ENV22 |sitill SA1702_ENV 1814 265.8 | 546438.14 | 8487540.79 | 546432.89 | 8487542.82 5.6
27/04/2017 01:01:29 |SA1702_ENV22 |sitill SA1702_ENV 1815 266.4 | 546438.14 | 8487540.79 | 546432.14 | 8487543.63 6.6
27/04/2017 01:02:01 |SA1702_ENV22 |sitill SA1702_ENV 1816 266.5 | 546438.14 | 8487540.79 | 546427.03 | 8487547.53 13.0
27/04/2017 01:02:14 |SA1702_ENV22 |sitill SA1702_ENV 1817 266.7 | 546438.14 | 8487540.79 | 546425.15 | 8487549.38 15.6
27/04/2017 01:03:03 |SA1702_ENV22 |sitill SA1702_ENV 1818 266.5 | 546438.14 | 8487540.79 | 546419.52 | 8487554.65 23.2
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
27/04/2017 01:03:13 |SA1702_ENV22 |sitill SA1702_ENV 1819 266.3 | 546438.14 | 8487540.79 | 546418.28 | 8487555.72 24.8
27/04/2017 01:03:30 |SA1702_ENV22 |sitill SA1702_ENV 1820 265.5 | 546438.14 | 8487540.79 | 546415.91 | 8487557.71 27.9
27/04/2017 01:03:41 |SA1702_ENV22 |sitill SA1702_ENV 1821 266.7 | 546438.14 | 8487540.79 | 546414.12 | 8487558.98 30.1
27/04/2017 01:03:51 |SA1702_ENV22 |sitill SA1702_ENV 1822 266.7 | 546438.14 | 8487540.79 | 546412.69 | 8487560.38 321
27/04/2017 01:04:08 |SA1702_ENV22 |sitill SA1702_ENV 1823 266.5 | 546438.14 | 8487540.79 | 546410.51 | 8487562.85 35.4
27/04/2017 01:04:56 |SA1702_ENV22 |sitill SA1702_ENV 1824 266.8 | 546438.14 | 8487540.79 | 546403.65 | 8487569.08 44.6
27/04/2017 01:05:54 |SA1702_ENV22 |sitill SA1702_ENV 1825 266.6 | 546438.14 | 8487540.79 | 546395.39 | 8487575.37 55.0
27/04/2017 01:06:07 |SA1702_ENV22 |sitill SA1702_ENV 1826 266.5 | 546438.14 | 8487540.79 | 546393.82 | 8487576.90 57.2
27/04/2017 01:06:51 |SA1702_ENV22 |sitill SA1702_ENV 1827 266.4 | 546438.14 | 8487540.79 | 546387.82 | 8487582.43 65.3
27/04/2017 01:07:53 |SA1702_ENV22 |sitill SA1702_ENV 1828 267.3 | 546438.14 | 8487540.79 | 546377.68 | 8487590.64 78.4
27/04/2017 01:08:03 |SA1702_ENV22 |sitill SA1702_ENV 1829 267.2 | 546438.14 | 8487540.79 | 546376.10 | 8487591.81 80.3
27/04/2017 01:08:30 |SA1702_ENV22 |sitill SA1702_ENV 1830 266.8 | 546438.14 | 8487540.79 | 546372.36 | 8487595.02 85.3
27/04/2017 01:09:20 |SA1702_ENV22 |sitill SA1702_ENV 1831 266.4 | 546438.14 | 8487540.79 | 546365.81 | 8487600.30 93.7
27/04/2017 01:09:55 |SA1702_ENV22 |sitill SA1702_ENV 1832 267.2 | 546438.14 | 8487540.79 | 546360.70 | 8487604.43 100.2
27/04/2017 01:10:23 |SA1702_ENV22 |sitill SA1702_ENV 1833 266.2 | 546438.14 | 8487540.79 | 546357.06 | 8487607.85 105.2
27/04/2017 01:10:45 |SA1702_ENV22 |sitill SA1702_ENV 1834 267.5 | 546438.14 | 8487540.79 | 546353.44 | 8487610.93 110.0
27/04/2017 01:11:11 |SA1702_ENV22 |sitill SA1702_ENV 1835 267.4 | 546438.14 | 8487540.79 | 546349.57 | 8487614.42 115.2
27/04/2017 01:11:38 |SA1702_ENV22 |sitill SA1702_ENV 1836 267.2 | 546438.14 | 8487540.79 | 546345.18 | 8487617.66 120.6
27/04/2017 01:11:54 |SA1702_ENV22 |sitill SA1702_ENV 1837 266.7 | 546438.14 | 8487540.79 | 546342.91 | 8487619.40 123.5
27/04/2017 01:12:18 |SA1702_ENV22 |sitill SA1702_ENV 1838 266.2 | 546438.14 | 8487540.79 | 546339.24 | 8487622.57 128.3
27/04/2017 01:12:32 |SA1702_ENV22 |sitill SA1702_ENV 1839 266.8 | 546438.14 | 8487540.79 | 546336.89 | 8487624.20 131.2
27/04/2017 01:12:48 |SA1702_ENV22 |sitill SA1702_ENV 1840 266.8 | 546438.14 | 8487540.79 | 546334.67 | 8487626.10 134.1
27/04/2017 01:13:05 |SA1702_ENV22 |sitill SA1702_ENV 1841 266.4 | 546438.14 | 8487540.79 | 546332.48 | 8487628.05 137.0
27/04/2017 01:14:13 |SA1702_ENV22 |sitill SA1702_ENV 1842 267.1 | 546438.14 | 8487540.79 | 546323.73 | 8487636.11 148.9
27/04/2017 01:14:32 |SA1702_ENV22 |sitill SA1702_ENV 1843 267.0 | 546438.14 | 8487540.79 | 546321.19 | 8487638.25 152.2
27/04/2017 01:15:06 |SA1702_ENV22 |sitill SA1702_ENV 1844 267.2 | 546438.14 | 8487540.79 | 546316.14 | 8487642.88 159.1
27/04/2017 01:15:53 |SA1702_ENV22 |sitill SA1702_ENV 1845 267.2 | 546438.14 | 8487540.79 | 546310.57 | 8487648.11 166.7
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
27/04/2017 02:40:30 |SA1702_ENV24 | sitill SA1702_ENV 1901 261.3 | 549157.34 | 8484632.54 | 549100.29 | 8484646.15 58.7
27/04/2017 02:41:13 |SA1702_ENV24 | Ssitill SA1702_ENV 1902 261.5 | 549157.34 | 8484632.54 | 549103.51 | 8484645.58 55.4
27/04/2017 02:41:33 |SA1702_ENV24 |sitill SA1702_ENV 1903 261.4 | 549157.34 | 8484632.54 | 549105.90 | 8484644.60 52.8
27/04/2017 02:42:09 |SA1702_ENV24 |sitill SA1702_ENV 1904 262.4 | 549157.34 | 8484632.54 | 549112.34 | 8484643.70 46.4
27/04/2017 02:43:01 |SA1702_ENV24 |sitill SA1702_ENV 1905 261.8 | 549157.34 | 8484632.54 | 549124.64 | 8484641.45 33.9
27/04/2017 02:43:33 |SA1702_ENV24 |sitill SA1702_ENV 1906 262.0 | 549157.34 | 8484632.54 | 549130.88 | 8484638.88 27.2
27/04/2017 02:43:38 |SA1702_ENV24 |sitill SA1702_ENV 1907 261.8 | 549157.34 | 8484632.54 | 549131.87 | 8484638.51 26.2
27/04/2017 02:44:25 |SA1702_ENV24 |sitill SA1702_ENV 1908 262.0 | 549157.34 | 8484632.54 | 549138.30 | 8484636.35 19.4
27/04/2017 02:44:37 |SA1702_ENV24 |sitill SA1702_ENV 1909 262.0 | 549157.34 | 8484632.54 | 549139.54 | 8484636.23 18.2
27/04/2017 02:44:59 |SA1702_ENV24 |sitill SA1702_ENV 1910 261.9 | 549157.34 | 8484632.54 | 549141.38 | 8484636.31 16.4
27/04/2017 02:46:43 |SA1702_ENV24 |sitill SA1702_ENV 1911 262.0 | 549157.34 | 8484632.54 | 549150.68 | 8484635.25 7.2
27/04/2017 02:46:54 |SA1702_ENV24 |sitill SA1702_ENV 1912 262.2 | 549157.34 | 8484632.54 | 549152.82 | 8484634.87 5.1
27/04/2017 02:47:35 |SA1702_ENV24 |sitill SA1702_ENV 1913 261.5 | 549157.34 | 8484632.54 | 549160.82 | 8484633.27 35
27/04/2017 02:48:14 |SA1702_ENV24 |sitill SA1702_ENV 1914 261.3 | 549157.34 | 8484632.54 | 549170.04 | 8484631.33 12.8
27/04/2017 02:48:43 |SA1702_ENV24 |sitill SA1702_ENV 1915 261.5 | 549157.34 | 8484632.54 | 549176.85 | 8484629.63 19.7
27/04/2017 02:49:05 |SA1702_ENV24 |sitill SA1702_ENV 1916 262.3 | 549157.34 | 8484632.54 | 549182.30 | 8484628.59 25.3
27/04/2017 02:49:44 |SA1702_ENV24 |sitill SA1702_ENV 1917 262.1 | 549157.34 | 8484632.54 | 549191.19 | 8484627.02 34.3
27/04/2017 02:50:29 |SA1702_ENV24 | sitill SA1702_ENV 1918 261.8 | 549157.34 | 8484632.54 | 549199.84 | 8484623.94 43.4
27/04/2017 02:51:01 |SA1702_ENV24 |sitill SA1702_ENV 1919 261.9 | 549157.34 | 8484632.54 | 549204.49 | 8484621.97 48.3
27/04/2017 02:51:11 |SA1702_ENV24 |sitill SA1702_ENV 1920 261.2 | 549157.34 | 8484632.54 | 549205.73 | 8484621.47 49.6
27/04/2017 02:51:59 |SA1702_ENV24 |sitill NO STILL 1921 262.5 | 549157.34 | 8484632.54 | 549211.45 | 8484620.32 55.5
27/04/2017 02:53:18 |SA1702_ENV24 |sitill SA1702_ENV 1922 261.8 | 549157.34 | 8484632.54 | 549224.27 | 8484617.38 68.6
27/04/2017 02:54:05 |SA1702_ENV24 |sitill SA1702_ENV 1923 261.7 | 549157.34 | 8484632.54 | 549230.60 | 8484614.80 75.4
27/04/2017 02:54:44 |SA1702_ENV24 | sitill SA1702_ENV 1924 261.0 | 549157.34 | 8484632.54 | 549236.67 | 8484613.57 81.6
27/04/2017 02:55:56 |SA1702_ENV24 |sitill SA1702_ENV 1925 261.1 | 549157.34 | 8484632.54 | 549249.19 | 8484610.92 94.4
27/04/2017 02:56:30 |SA1702_ENV24 |sitill SA1702_ENV 1926 261.3 | 549157.34 | 8484632.54 | 549256.61 | 8484609.41 101.9
27/04/2017 02:56:57 |SA1702_ENV24 |Ssitill SA1702_ENV 1927 261.6 | 549157.34 | 8484632.54 | 549262.08 | 8484608.15 107.5
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
27/04/2017 02:57:17 |SA1702_ENV24 | sitill SA1702_ENV 1928 261.9 | 549157.34 | 8484632.54 | 549266.15 | 8484607.47 111.7
27/04/2017 02:57:47 |SA1702_ENV24 | Ssitill SA1702_ENV 1929 261.6 | 549157.34 | 8484632.54 | 549272.30 | 8484605.99 118.0
27/04/2017 02:58:00 |SA1702_ENV24 |sitill SA1702_ENV 1930 261.7 | 549157.34 | 8484632.54 | 54927491 | 8484605.29 120.7
27/04/2017 02:58:08 |SA1702_ENV24 | sitill SA1702_ENV 1931 261.8 | 549157.34 | 8484632.54 | 549276.63 | 8484604.79 122.5
27/04/2017 02:58:39 |SA1702_ENV24 | Ssitill SA1702_ENV 1932 261.4 | 549157.34 | 8484632.54 | 549282.15 | 8484602.69 128.3
27/04/2017 02:58:57 |SA1702_ENV24 |sitill SA1702_ENV 1933 261.4 | 549157.34 | 8484632.54 | 549285.58 | 8484601.67 131.9
27/04/2017 09:02:18 |SA1702_ENV23 |sitill SA1702_ENV 2001 257.6 | 539807.25 | 8481170.65 | 539753.84 | 8481136.11 63.6
27/04/2017 09:02:33 |SA1702_ENV23 |sitill SA1702_ENV 2002 257.1 | 539807.25 | 8481170.65 | 539755.33 | 8481137.46 61.6
27/04/2017 09:03:23 |SA1702_ENV23 |sitill SA1702_ENV 2003 257.3 | 539807.25 | 8481170.65 | 539761.04 | 8481141.09 54.9
27/04/2017 09:03:54 |SA1702_ENV23 |sitill SA1702_ENV 2004 257.1 | 539807.25 | 8481170.65 | 539764.22 | 8481143.37 51.0
27/04/2017 09:04:02 |SA1702_ENV23 |sitill SA1702_ENV 2005 257.4 | 539807.25 | 8481170.65 | 539765.05 | 8481144.06 49.9
27/04/2017 09:04:23 |SA1702_ENV23 |Sitill SA1702_ENV 2006 257.8 | 539807.25 | 8481170.65 | 539767.24 | 8481145.72 47.1
27/04/2017 09:04:38 |SA1702_ENV23 |Sitill SA1702_ENV 2007 257.0 | 539807.25 | 8481170.65 | 539768.58 | 8481146.85 45.4
27/04/2017 09:05:11 |SA1702_ENV23 |Sitill NO STILL 2008 257.3 | 539807.25 | 8481170.65 | 539768.58 | 8481146.85 45.4
27/04/2017 09:08:11 |SA1702_ENV23 |Sitill SA1702_ENV 2009 256.8 | 539807.25 | 8481170.65 | 539795.84 | 8481163.49 135
27/04/2017 09:08:51 |SA1702_ENV23 |Sitill SA1702_ENV 2010 257.2 | 539807.25 | 8481170.65 | 539800.19 | 8481164.33 9.5
27/04/2017 09:09:46 |SA1702_ENV23 |Siill SA1702_ENV 2011 257.3 | 539807.25 | 8481170.65 | 539806.22 | 8481167.11 3.7
27/04/2017 09:10:23 |SA1702_ENV23 |still SA1702_ENV 2012 257.4 | 539807.25 | 8481170.65 | 539810.25 | 8481170.85 3.0
27/04/2017 09:10:49 |SA1702_ENV23 |still SA1702_ENV 2013 257.4 | 539807.25 | 8481170.65 | 539812.87 | 8481173.34 6.2
27/04/2017 09:11:01 |SA1702_ENV23 |still SA1702_ENV 2014 257.2 | 539807.25 | 8481170.65 | 539814.52 | 8481174.72 8.3
27/04/2017 09:11:35 |SA1702_ENV23 |Sstill SA1702_ENV 2015 256.5 | 539807.25 | 8481170.65 | 539819.51 | 8481178.32 14.5
27/04/2017 09:11:43 |SA1702_ENV23 |still SA1702_ENV 2016 257.9 | 539807.25 | 8481170.65 | 539820.88 | 8481179.24 16.1
27/04/2017 09:12:26 |SA1702_ENV23 |Sstill SA1702_ENV 2017 256.8 | 539807.25 | 8481170.65 | 539827.09 | 8481183.83 23.8
27/04/2017 09:13:06 |SA1702_ENV23 |Sstill SA1702_ENV 2018 256.4 | 539807.25 | 8481170.65 | 539831.74 | 8481188.00 30.0
27/04/2017 09:13:51 |SA1702_ENV23 |still SA1702_ENV 2019 256.3 | 539807.25 | 8481170.65 | 539838.24 | 8481192.85 38.1
27/04/2017 09:14:03 |SA1702_ENV23 |still SA1702_ENV 2020 255.9 | 539807.25 | 8481170.65 | 539839.35 | 8481194.14 39.8
27/04/2017 09:14:54 |SA1702_ENV23 |Still SA1702_ENV 2021 255.3 | 539807.25 | 8481170.65 | 539845.02 | 8481201.86 49.0
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
27/04/2017 09:15:02 |SA1702_ENV23 |Still SA1702_ENV 2022 255.4 | 539807.25 | 8481170.65 | 539845.91 | 8481202.94 50.4
27/04/2017 09:15:30 |SA1702_ENV23 |Still SA1702_ENV 2023 255.4 | 539807.25 | 8481170.65 | 539848.81 | 8481206.76 55.1
27/04/2017 09:15:55 |SA1702_ENV23 |Still SA1702_ENV 2024 255.9 | 539807.25 | 8481170.65 | 539851.98 | 8481210.04 59.6
27/04/2017 09:16:04 |SA1702_ENV23 |Still SA1702_ENV 2025 255.6 | 539807.25 | 8481170.65 | 539853.02 | 8481211.32 61.2
27/04/2017 09:16:33 |SA1702_ENV23 |Still SA1702_ENV 2026 255.1 | 539807.25 | 8481170.65 | 539856.41 | 8481215.50 66.5
27/04/2017 09:16:57 |SA1702_ENV23 |Ssitill SA1702_ENV 2027 255.8 | 539807.25 | 8481170.65 | 539858.70 | 8481218.21 70.1
27/04/2017 09:17:52 |SA1702_ENV23 |sitill SA1702_ENV 2028 255.8 | 539807.25 | 8481170.65 | 539865.29 | 8481223.96 78.8
27/04/2017 09:18:50 |SA1702_ENV23 |sitill SA1702_ENV 2029 256.6 | 539807.25 | 8481170.65 | 539872.47 | 8481231.31 89.1
27/04/2017 09:19:20 |SA1702_ENV23 |sitill SA1702_ENV 2030 256.6 | 539807.25 | 8481170.65 | 539875.85 | 8481234.76 93.9
27/04/2017 09:19:46 |SA1702_ENV23 |Ssitill SA1702_ENV 2031 257.1 | 539807.25 | 8481170.65 | 539878.86 | 8481237.98 98.3
27/04/2017 09:20:34 |SA1702_ENV23 |still SA1702_ENV 2032 256.8 | 539807.25 | 8481170.65 | 539885.73 | 8481243.28 106.9
27/04/2017 09:21:02 |SA1702_ENV23 |Sitill SA1702_ENV 2033 257.1 | 539807.25 | 8481170.65 | 539889.86 | 8481246.23 112.0
27/04/2017 09:21:18 |SA1702_ENV23 |Sitill SA1702_ENV 2034 257.1 | 539807.25 | 8481170.65 | 539892.07 | 8481247.33 114.3
27/04/2017 09:21:48 |SA1702_ENV23 | Sitill SA1702_ENV 2035 257.2 | 539807.25 | 8481170.65 | 539895.98 | 8481250.28 119.2
27/04/2017 09:22:12 |SA1702_ENV23 |Sitill SA1702_ENV 2036 257.4 | 539807.25 | 8481170.65 | 539898.96 | 8481252.58 123.0
27/04/2017 09:22:30 |SA1702_ENV23 | Sitill SA1702_ENV 2037 257.3 | 539807.25 | 8481170.65 | 539900.81 | 8481254.14 125.4
30/04/2017 14:32:16 |SA1702_ENV29 |Sitill SA1702_ENV 2101 165.0 | 661390.26 | 8566820.76 | 661323.45 | 8566816.04 67.0
30/04/2017 14:32:20 |SA1702_ENV29 |still SA1702_ENV 2102 165.1 | 661390.26 | 8566820.76 | 661323.46 | 8566816.05 67.0
30/04/2017 14:32:27 |SA1702_ENV29 |still SA1702_ENV 2103 164.8 | 661390.26 | 8566820.76 | 661323.50 | 8566816.20 66.9
30/04/2017 14:32:57 |SA1702_ENV29 |Sstill SA1702_ENV 2104 164.5 | 661390.26 | 8566820.76 | 661323.78 | 8566817.17 66.6
30/04/2017 14:33:18 |SA1702_ENV29 |Sstill SA1702_ENV 2105 164.7 | 661390.26 | 8566820.76 | 661324.88 | 8566817.93 65.4
30/04/2017 14:34:49 |SA1702_ENV29 |Sstill SA1702_ENV 2106 164.4 | 661390.26 | 8566820.76 | 661335.89 | 8566818.92 54.4
30/04/2017 14:36:22 |SA1702_ENV29 |Sstill SA1702_ENV 2107 164.5 | 661390.26 | 8566820.76 | 661351.64 | 8566819.78 38.6
30/04/2017 14:36:41 |SA1702_ENV29 |still SA1702_ENV 2108 164.4 | 661390.26 | 8566820.76 | 661355.16 | 8566820.65 35.1
30/04/2017 14:37:20 |SA1702_ENV29 |still SA1702_ENV 2109 164.4 | 661390.26 | 8566820.76 | 661363.63 | 8566820.68 26.6
30/04/2017 14:37:51 |SA1702_ENV29 |Sstill SA1702_ENV 2110 164.9 | 661390.26 | 8566820.76 | 661370.66 | 8566820.64 19.6
30/04/2017 20:56:40 |SA1702_ENV08 |Still SA1702_ENV 2201 180.1 | 656192.87 | 8559557.34 | 656141.77 | 8559588.03 59.6
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
) Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
30/04/2017 20:57:26 |SA1702_ENV08 |Still SA1702_ENV 2202 180.0 | 656192.87 | 8559557.34 | 656144.63 | 8559587.79 57.0
30/04/2017 20:58:03 |SA1702_ENV08 |Still SA1702_ENV 2203 180.5 | 656192.87 | 8559557.34 | 656150.85 | 8559587.17 515
30/04/2017 20:58:30 |SA1702_ENV08 |Still SA1702_ENV 2204 180.1 | 656192.87 | 8559557.34 | 656155.36 | 8559585.77 47.1
30/04/2017 20:58:38 |SA1702_ENV08 |Still SA1702_ENV 2205 180.8 | 656192.87 | 8559557.34 | 656156.24 | 8559585.16 46.0
30/04/2017 20:59:34 |SA1702_ENV08 |Still SA1702_ENV 2206 179.7 | 656192.87 | 8559557.34 | 656163.22 | 8559579.76 37.2
30/04/2017 21:01:04 |SA1702_ENV08 |still SA1702_ENV 2207 180.6 | 656192.87 | 8559557.34 | 656175.11 | 8559569.69 21.6
30/04/2017 21:01:54 |SA1702_ENV08 |still SA1702_ENV 2208 179.9 | 656192.87 | 8559557.34 | 656181.84 | 8559564.47 13.1
30/04/2017 21:02:28 |SA1702_ENV08 |still SA1702_ENV 2209 179.5 | 656192.87 | 8559557.34 | 656187.18 | 8559560.85 6.7
30/04/2017 21:04:34 |SA1702_ENV08 |Sstill SA1702_ENV 2210 179.4 | 656192.87 | 8559557.34 | 656200.04 | 8559552.38 8.7
30/04/2017 21:04:47 |SA1702_ENV08 |Still SA1702_ENV 2211 179.6 | 656192.87 | 8559557.34 | 656202.00 | 8559551.92 10.6
30/04/2017 21:05:19 |SA1702_ENV08 |still SA1702_ENV 2212 179.3 | 656192.87 | 8559557.34 | 656206.92 | 8559550.80 15.5
30/04/2017 21:05:44 |SA1702_ENVO08 | Still SA1702_ENV 2213 179.7 | 656192.87 | 8559557.34 | 656211.32 | 8559549.45 20.1
30/04/2017 21:05:50 |SA1702_ENVO08 | Still SA1702_ENV 2214 179.5 | 656192.87 | 8559557.34 | 656211.96 | 8559549.34 20.7
30/04/2017 21:05:55 |SA1702_ENVO08 | Still NO STILL 2215 180.3 | 656192.87 | 8559557.34 | 656212.66 | 8559549.15 214
30/04/2017 21:07:46 |SA1702_ENVO08 | Still SA1702_ENV 2216 179.9 | 656192.87 | 8559557.34 | 656230.40 | 8559541.80 40.6
30/04/2017 21:08:34 |SA1702_ENVO08 | Sitill SA1702_ENV 2217 180.0 | 656192.87 | 8559557.34 | 656238.58 | 8559537.68 49.8
30/04/2017 21:09:02 |SA1702_ENVO08 | Still SA1702_ENV 2218 179.4 | 656192.87 | 8559557.34 | 656243.22 | 8559534.52 55.3
30/04/2017 21:09:13 |SA1702_ENV08 |Still SA1702_ENV 2219 179.8 | 656192.87 | 8559557.34 | 656244.99 | 8559533.15 57.5
30/04/2017 21:10:32 |SA1702_ENV08 |Still SA1702_ENV 2220 179.8 | 656192.87 | 8559557.34 | 656257.67 | 8559525.35 72.3
30/04/2017 21:11:26 |SA1702_ENV08 |Still SA1702_ENV 2221 179.6 | 656192.87 | 8559557.34 | 656265.72 | 8559519.65 82.0
30/04/2017 21:11:50 |SA1702_ENV08 |still SA1702_ENV 2222 179.4 | 656192.87 | 8559557.34 | 656269.10 | 8559516.81 86.3
30/04/2017 21:12:05 |SA1702_ENV08 |Still SA1702_ENV 2223 179.5 | 656192.87 | 8559557.34 | 656271.25 | 8559515.25 89.0
30/04/2017 21:12:25 |SA1702_ENV08 |Still SA1702_ENV 2224 179.6 | 656192.87 | 8559557.34 | 656274.06 | 8559513.49 92.3
30/04/2017 21:13:03 |SA1702_ENV08 |still SA1702_ENV 2225 179.3 | 656192.87 | 8559557.34 | 656279.98 | 8559509.09 99.6
30/04/2017 21:13:28 |SA1702_ENV08 |Still SA1702_ENV 2226 179.1 | 656192.87 | 8559557.34 | 656283.96 | 8559506.73 104.2
30/04/2017 21:13:58 |SA1702_ENV08 |Still SA1702_ENV 2227 179.8 | 656192.87 | 8559557.34 | 656288.03 | 8559503.30 109.4
30/04/2017 21:14:27 |SA1702_ENV08 |Still SA1702_ENV 2228 179.2 | 656192.87 | 8559557.34 | 656292.05 | 8559500.67 114.2
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
30/04/2017 21:15:09 |SA1702_ENV08 |Still SA1702_ENV 2229 180.0 | 656192.87 | 8559557.34 | 656297.45 | 8559496.00 121.2
01/05/2017 01:41:40 |SA1702_ENV10 |Still SA1702_ENV 2301 209.0 | 618604.16 | 8548495.23 | 618683.31 | 8548453.19 89.6
01/05/2017 01:42:42 |SA1702_ENV10 |Still SA1702_ENV 2302 209.8 | 618604.16 | 8548495.23 | 618683.01 | 8548449.17 91.3
01/05/2017 01:46:41 |SA1702_ENV10 |Still SA1702_ENV 2303 209.3 | 618604.16 | 8548495.23 | 618663.95 | 8548456.38 71.3
01/05/2017 01:48:04 |SA1702_ENV10 |Sitill SA1702_ENV 2304 211.0 | 618604.16 | 8548495.23 | 618648.22 | 8548469.12 51.2
01/05/2017 01:48:50 |SA1702_ENV10 |still SA1702_ENV 2305 210.1 | 618604.16 | 8548495.23 | 618639.44 | 8548476.50 39.9
01/05/2017 01:49:31 |SA1702_ENV10 |Sstill SA1702_ENV 2306 209.6 | 618604.16 | 8548495.23 | 618632.06 | 8548482.61 30.6
01/05/2017 01:49:35 |SA1702_ENV10 |still SA1702_ENV 2307 209.7 | 618604.16 | 8548495.23 | 618631.22 | 8548483.00 29.7
01/05/2017 01:49:38 |SA1702_ENV10 |Sstill NO STILL 2308 209.7 | 618604.16 | 8548495.23 | 618630.75 | 8548483.70 29.0
01/05/2017 01:50:19 |SA1702_ENV10 |still SA1702_ENV 2309 210.4 | 618604.16 | 8548495.23 | 618623.05 | 8548488.64 20.0
01/05/2017 01:51:10 |SA1702_ENV10 |sitill SA1702_ENV 2310 209.9 | 618604.16 | 8548495.23 | 618613.54 | 8548494.61 9.4
01/05/2017 01:52:05 |SA1702_ENV10 |Still SA1702_ENV 2311 209.4 | 618604.16 | 8548495.23 | 618601.95 | 8548498.38 3.8
01/05/2017 01:52:41 |SA1702_ENV10 |Still SA1702_ENV 2312 210.6 | 618604.16 | 8548495.23 | 618594.15 | 8548501.68 11.9
01/05/2017 01:53:06 |SA1702_ENV10 |Still SA1702_ENV 2313 210.3 | 618604.16 | 8548495.23 | 618590.15 | 8548502.32 15.7
01/05/2017 01:53:45 |SA1702_ENV10 |Still SA1702_ENV 2314 210.5 | 618604.16 | 8548495.23 | 618583.90 | 8548501.62 21.2
01/05/2017 01:55:05 |SA1702_ENV10 |Still SA1702_ENV 2315 209.4 | 618604.16 | 8548495.23 | 618570.61 | 8548496.42 33.6
01/05/2017 01:55:37 |SA1702_ENV10 |Still SA1702_ENV 2316 209.6 | 618604.16 | 8548495.23 | 618563.37 | 8548495.89 40.8
01/05/2017 01:56:06 |SA1702_ENV10 |Still SA1702_ENV 2317 209.8 | 618604.16 | 8548495.23 | 618555.81 | 8548494.13 48.4
01/05/2017 01:56:29 |SA1702_ENV10 |Still SA1702_ENV 2318 210.6 | 618604.16 | 8548495.23 | 618550.04 | 8548493.73 54.1
01/05/2017 01:57:00 |SA1702_ENV10 |Still SA1702_ENV 2319 209.9 | 618604.16 | 8548495.23 | 618541.85 | 8548492.39 62.4
01/05/2017 01:57:57 |SA1702_ENV10 |Still SA1702_ENV 2320 210.2 | 618604.16 | 8548495.23 | 618523.30 | 8548494.06 80.9
01/05/2017 01:58:04 |SA1702_ENV10 |Still SA1702_ENV 2321 211.0 | 618604.16 | 8548495.23 | 618521.61 | 8548493.37 82.6
01/05/2017 01:58:41 |SA1702_ENV10 |Still SA1702_ENV 2322 211.0 | 618604.16 | 8548495.23 | 618509.84 | 8548494.50 94.3
01/05/2017 01:58:53 |SA1702_ENV10 |Still SA1702_ENV 2323 210.5 | 618604.16 | 8548495.23 | 618504.83 | 8548496.31 99.3
01/05/2017 01:59:46 |SA1702_ENV10 |Still SA1702_ENV 2324 210.2 | 618604.16 | 8548495.23 | 618488.25 | 8548501.03 116.1
01/05/2017 02:00:19 |SA1702_ENV10 |still SA1702_ENV 2325 210.2 | 618604.16 | 8548495.23 | 618478.53 | 8548502.39 125.8
01/05/2017 02:00:39 |SA1702_ENV10 |Still SA1702_ENV 2326 210.1 | 618604.16 | 8548495.23 | 618473.00 | 8548502.92 131.4
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
01/05/2017 02:00:56 |SA1702_ENV10 |Still SA1702_ENV 2327 210.7 | 618604.16 | 8548495.23 | 618467.35 | 8548503.95 1371
01/05/2017 02:01:07 |SA1702_ENV10 |Still SA1702_ENV 2328 210.7 | 618604.16 | 8548495.23 | 618464.38 | 8548504.31 140.1
01/05/2017 02:01:36 |SA1702_ENV10 |Still SA1702_ENV 2329 210.7 | 618604.16 | 8548495.23 | 618455.47 | 8548506.01 149.1
01/05/2017 02:01:54 |SA1702_ENV10 |Still SA1702_ENV 2330 210.8 | 618604.16 | 8548495.23 | 618450.83 | 8548506.59 153.8
01/05/2017 02:02:21 |SA1702_ENV10 |Sitill SA1702_ENV 2331 210.3 | 618604.16 | 8548495.23 | 618444.18 | 8548506.70 160.4
01/05/2017 02:02:43 |SA1702_ENV10 |still NO STILL 2332 210.3 | 618604.16 | 8548495.23 | 618438.29 | 8548506.75 166.3
01/05/2017 02:03:03 |SA1702_ENV10 |still SA1702_ENV 2333 210.0 | 618604.16 | 8548495.23 | 618433.20 | 8548506.01 171.3
01/05/2017 02:03:33 |SA1702_ENV10 |still SA1702_ENV 2334 210.6 | 618604.16 | 8548495.23 | 618425.19 | 8548506.09 179.3
01/05/2017 02:03:47 |SA1702_ENV10 |still SA1702_ENV 2335 210.8 | 618604.16 | 8548495.23 | 618421.71 | 8548505.85 182.8
01/05/2017 02:04:.05 |SA1702_ENV10 |still SA1702_ENV 2336 211.2 | 618604.16 | 8548495.23 | 618416.68 | 8548505.49 187.8
01/05/2017 02:04:14 |SA1702_ENV10 |still SA1702_ENV 2337 211.1 | 618604.16 | 8548495.23 | 618414.16 | 8548506.14 190.3
01/05/2017 02:04:21 |SA1702_ENV10 |Still SA1702_ENV 2338 210.8 | 618604.16 | 8548495.23 | 618412.54 | 8548506.30 191.9
01/05/2017 02:04:35 |SA1702_ENV10 |Still SA1702_ENV 2339 211.3 | 618604.16 | 8548495.23 | 618407.98 | 8548506.54 196.5
01/05/2017 02:04:50 |SA1702_ENV10 |Still SA1702_ENV 2340 211.6 | 618604.16 | 8548495.23 | 618402.88 | 8548507.47 201.7
01/05/2017 02:05:01 |SA1702_ENV10 |Still SA1702_ENV 2341 211.6 | 618604.16 | 8548495.23 | 618399.86 | 8548508.09 204.7
01/05/2017 02:05:29 |SA1702_ENV10 |Still SA1702_ENV 2342 210.4 | 618604.16 | 8548495.23 | 618392.59 | 8548508.28 212.0
01/05/2017 07:42:25 |SA1702_ENV16 |Still SA1702_ENV 2401 171.6 | 572916.72 | 8513079.05 | 572969.77 | 8513096.64 55.9
01/05/2017 07:43:00 |SA1702_ENV16 |Still SA1702_ENV 2402 172.2 | 572916.72 | 8513079.05 | 572968.18 | 8513091.77 53.0
01/05/2017 07:43:14 |SA1702_ENV16 |Still SA1702_ENV 2403 172.6 | 572916.72 | 8513079.05 | 572967.86 | 8513090.59 52.4
01/05/2017 07:44:41 |SA1702_ENV16 |Still SA1702_ENV 2404 171.6 | 572916.72 | 8513079.05 | 572960.81 | 8513084.27 44.4
01/05/2017 07:45:00 |SA1702_ENV16 |Still NO STILL 2405 171.2 | 572916.72 | 8513079.05 | 572957.91 | 8513083.05 41.4
01/05/2017 07:45:58 |SA1702_ENV16 |Still SA1702_ENV 2406 170.8 | 572916.72 | 8513079.05 | 572951.46 | 8513080.97 34.8
01/05/2017 07:47:20 |SA1702_ENV16 |Still SA1702_ENV 2407 171.6 | 572916.72 | 8513079.05 | 572940.84 | 8513078.40 24.1
01/05/2017 07:47:57 |SA1702_ENV16 |Still SA1702_ENV 2408 172.4 | 572916.72 | 8513079.05 | 572934.01 | 8513077.60 17.4
01/05/2017 07:48:30 |SA1702_ENV16 |Still SA1702_ENV 2409 171.5 | 572916.72 | 8513079.05 | 572927.73 | 8513077.44 11.1
01/05/2017 07:49:04 |SA1702_ENV16 |Still NO STILL 2410 170.8 | 572916.72 | 8513079.05 | 572922.40 | 8513078.47 5.7
01/05/2017 07:50:16 |SA1702_ENV16 |Still SA1702_ENV 2411 171.1 | 572916.72 | 8513079.05 | 572908.79 | 8513079.51 7.9
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

GDA94, MGA94, UTM Zone 51, CM123 °East
. Water Proposed Location Actual Location
Date Time Transect Type |ID Fix No. | Depth i i i i Offset Notes
[UTC] Easting Northing Easting Northing [m]
[m] [m] [m] [m] [m]
01/05/2017 07:50:54 |SA1702_ENV16 |Still SA1702_ENV 2412 170.9 | 572916.72 | 8513079.05 | 572900.12 | 8513079.59 16.6
01/05/2017 07:50:59 |SA1702_ENV16 |Still SA1702_ENV 2413 172.0 | 572916.72 | 8513079.05 | 572898.66 | 8513079.78 18.1
01/05/2017 07:51:29 |SA1702_ENV16 |Still SA1702_ENV 2414 170.6 | 572916.72 | 8513079.05 | 572891.47 | 8513080.13 253
01/05/2017 07:52:29 |SA1702_ENV16 |Still SA1702_ENV 2415 170.8 | 572916.72 | 8513079.05 | 572877.64 | 8513081.73 39.2
01/05/2017 07:52:56 |SA1702_ENV16 |Still SA1702_ENV 2416 171.2 | 572916.72 | 8513079.05 | 572872.18 | 8513082.63 447
01/05/2017 07:53:10 |SA1702_ENV16 |Still SA1702_ENV 2417 171.0 | 572916.72 | 8513079.05 | 572869.95 | 8513083.09 46.9
01/05/2017 07:53:55 |SA1702_ENV16 |Still SA1702_ENV 2418 170.9 | 572916.72 | 8513079.05 | 572863.09 | 8513084.66 53.9
01/05/2017 07:54:27 |SA1702_ENV16 |Still SA1702_ENV 2419 171.7 | 572916.72 | 8513079.05 | 572857.41 | 8513084.99 59.6
01/05/2017 07:54:44 |SA1702_ENV16 |Still SA1702_ENV 2420 171.2 | 572916.72 | 8513079.05 | 572854.85 | 8513085.53 62.2
01/05/2017 07:55:32 |SA1702_ENV16 |Still SA1702_ENV 2421 171.3 | 572916.72 | 8513079.05 | 572846.40 | 8513085.30 70.6
01/05/2017 07:55:58 |SA1702_ENV16 |Still SA1702_ENV 2422 171.5 | 572916.72 | 8513079.05 | 572841.08 | 8513084.04 75.8
01/05/2017 07:56:02 |SA1702_ENV16 |Still SA1702_ENV 2423 171.9 | 572916.72 | 8513079.05 | 572840.15 | 8513083.96 76.7
01/05/2017 07:56:12 |SA1702_ENV16 |Still NO STILL 2424 170.9 | 572916.72 | 8513079.05 | 572838.26 | 8513083.62 78.6
01/05/2017 07:57:09 |SA1702_ENV16 |Still SA1702_ENV 2425 171.7 | 572916.72 | 8513079.05 | 572823.82 | 8513079.35 92.9
01/05/2017 07:57:51 |SA1702_ENV16 |Still SA1702_ENV 2426 171.9 | 572916.72 | 8513079.05 | 572813.29 | 8513078.33 103.4
01/05/2017 07:58:10 |SA1702_ENV16 |Still SA1702_ENV 2427 171.6 | 572916.72 | 8513079.05 | 572808.28 | 8513077.48 108.5
01/05/2017 07:58:21 |SA1702_ENV16 |Still NO STILL 2428 171.9 | 572916.72 | 8513079.05 | 572805.81 | 8513077.88 110.9
01/05/2017 07:58:48 |SA1702_ENV16 |Still SA1702_ENV 2429 171.7 | 572916.72 | 8513079.05 | 572800.23 | 8513078.02 116.5
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

A.2 VIDEO/PHOTOGRAPHIC LOG
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
05:26:13 | 661531.53 | 8571433.04 _ Sea whip (Alcyonacea), fan coral
22/04/2017 | SA1702_ENV02 | 20170422052614 1 16 3 |Reefwith gravelly sand | (Alcyonacea), branching coral
05:28:49 | 661519.01 | 8571422.76 veneer (Alcyonacea), hydroids (Hydrozoa), sea
anemones (Actiniaria)
05:28:49 | 661519.01 | 8571422.76 )
22/04/2017 | SA1702_ENV02 | 20170422052614 1 10 1 Sand Burrows, hydroids (Hydrozoa)
05:30:07 | 661512.76 | 8571415.31
05:30:07 | 661512.76 | 8571415.31 Sea whip (Alcyonacea), fan coral
Reef with aravelly sand (Alcyonacea), hydroids (Hydrozoa),
22/04/2017 | SA1702_ENVO02 | 20170422052614 1 | 140 10 |oa gravelly branching coral (Alcyonacea), sponges
05:43:08 | 661422.80 | 8571308.30 (Porifera), barrel sponges (Porifera), sea
cucumber, fish, cryptic coral
05:43:08 | 661422.80 | 8571308.30 Sea whip (Alcyonacga), fan coral
22/04/2017 | SA1702_ENVO2 | 20170422052614 1 149 | 17 |Reefwith sandveneer | (AlCyonacea), hydroids (Hydrozoa),
05:56:42 | 661326.94 | 8571193.89 branching coral (Alcyonacea), sponges
(Porifera), fish, dead coral
05:56:42 | 661326.94 | 8571193.89 Fish, fan coral (Alcyonacea), branching
22/04/2017 | SA1702_ENV02 | 20170422052614 2 — 101 10 |Reef with sand veneer coral (Alcyonacea), hydroids (Hydrozoa),
06:06:07 | 661262.88 | 8571115.98 sea whip (Alcyonacea), dead coral
06:06:07 | 661262.88 | 8571115.98 .
22/04/2017 | SA1702_ENV02 | 20170422052614 2 20 2 Sand Burrows, hydroids (Hydrozoa)
06:08:04 | 661250.56 | 8571100.11
06:08:04 | 661250.56 | 8571100.11 i i i
22/04/2017 | SA1702 ENVO2 | 20170422052614 2 8 1 Reef boulders with sand Hydroids (Hydrozoa), branching coral '
- = 1 06:08:49 | 661246.25 | 8571093.52 veneer (Alcyonacea), fan coral (Alcyonacea), fish
06:08:49 | 661246.25 | 8571093.52 i
22/04/2017 | SA1702_ENVO02 | 20170422052614 2 74 9 |Sand forming ripples Burrows, hydroids (Hydrozoa), faunal
06:15:39 | 661202.72 | 8571033.20 tracks
11:05:22 | 663708.71 | 8570789.01 Soft coral (Alcyonaria), sea cucumber
22/04/2017 | SA1702_ENVO01 20170424034654 49 6 Gravelly sand (Holothuridae), hydroids (Hydrozoa), fish,
11:09:28 | 663681.20 | 8570747.95 flat fish
11:09:28 | 663681.20 | 8570747.95 i
22/04/2017 | SA1702_ENVO1 | 20170424034654 25 5 |Reefwithgravelly sand | o b droids (Hydrozoa)
11:12:14 | 663666.45 | 8570727.24 veneer
11:12:14 | 663666.45 | 8570727.24 Soft coral (Alcyonaria), hydroids
22/04/2017 | SA1702_ENVO01 20170424034654 . 177 25 |Gravelly sand (Hydrozoa), sea cucumber?
11:30:37 | 663570.85 | 8570578.62 (Holothuridae), fish, sea pen
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
(Pennatulacea), burrows, sea urchin
(Echinoidea), sea whip (Alcyonacea),
burrows, sea anemones (Actiniaria)
00:41:21 | 657509.58 | 8568862.76
23/04/2017 | SA1702_ENV03 | 20170423004121 1 321 | 32 |Sand forming ripples Burrows, sea pen (Pennatulacea), sea
01:11:49 | 657793.18 | 8568711.71 urchin (Echinoidea), hydroids (Hydrozoa)
01:11:50 | 657793.50 | 8568711.42 . .
23/04/2017 | SA1702_ENV03 | 20170423004121_2 24 3 Sand forming ripples Burrows
01:14:11 | 657814.66 | 8568700.43
03:23:25 | 656229.20 | 8566668.33 Sea anemones (Actiniaria), tubular glass
N sponges (Porifera), burrows, stalked
23/04/2017 | SA1702_ENV04 20170423032326 03:39:24 | 656078.04 | 8566531.18 204 21 |Sand forming ripples crinoid (Isselicrinidae), sea urchin
(Echinoidea), fish, hydroids (Hydrozoa)
04:46:16 | 656387.08 | 8565625.02 burrows, sea anemones (Actiniaria),
23/04/2017 | SA1702_ENVO5 | 20170423044616 178 22 | Gravelly sand hydroids (Hydrozoa), tbular glass
05:02:51 | 656536.53 | 8565722.02 sponges (Porifera), soft coral (Alcyonaria),
sea whip (Alcyonacea)
05:02:51 | 656536.53 | 8565722.02 Soft coral (Alcyonaria), sponges (Porifera),
23/04/2017 | SA1702_ENVO5 20170423044616 99 10 Reef covered by gravelly hydro_lds_, (_Hydroz_oa), stalked crlnc_)lds
05:11:51 | 656619.49 | 8565775.63 sand veneer (Isselicrinidae), fish, burrows, laminar
sponge (Porifera), sea urchin (Echinoidea)
11:20:46 | 656566.11 | 8565740.66 Stalked crinoids (Isselicrinidae), hydroids
23/04/2017 | SA1702_ENVO5A| 20170423112046 40 6 |Gravelly sand (Hydrozoa), sea urchin, fish, sponge
11:25:00 | 656600.83 | 8565760.34 (Porifera), soft coral (Nephtheidae),
bryozoan, burrows
11:25:00 | 656600.83 | 8565760.34 Stalked crinoids (Isselicrinidae), hydroids
Outcropping of hard (Hydrozoa), sea urchin (Echinoidea), fish,
23/04/2017 | SA1702_ENVO5A| 20170423112046 o 68 12 substr£2 9 sponge, branching coral (Alcyonacea),
11:31:01 | 656658.56 | 8565796.47 bryozoan, burrows, tubular sponges
(Porifera), sea whips (Alcyonacea)
11:31:01 | 656658.56 | 8565796.47 Burrows, sponge, branching cora_l o
23/04/2017 | SA1702_ENVO5A|  20170423112046 90 15 | Gravelly sand (Alcyonacea), sea anemone (Actiniaria),
11:39:25 | 656735.03 | 8565844.19 hydroids (Hydrozoa), crinoids (Crinoidea),
sea urchins (Echinoidea)
24/04/2017 | SA1702_ENV06 20170423034654 03:46:54 | 657760.40 | 8564621.35 185 10* |Sand
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
sea anemones (Actiniaria), burrows, fish,
04:01:01 | 657902.12 | 8564740.05 hydroids (Hydrozoa), tubular glass sponge
(Porifera), sea urchin (Echinoidea)
06:27:28 | 654189.3 | 8562374.6 Burrows, hermit crab (Paguroidea), sea
24/04/2017 | SA1702_ENVO7 | 20170424062728_1 320 13* | Sand forming ripples potato (Echinoidea), fish, sea urchin
06:58:06 | 654465.85 | 8562213.90 (Echinoidea)
06:58:06 | 654465.85 | 8562213.90 o
24/04/2017 | SA1702_ENVO7 | 20170424062728_2 12 3* | Sand forming ripples Burrows
06:59:10 | 654475.98 | 8562207.63
12:05:40 | 629714.45 | 8554194.01 . .
24/04/2017 | SA1702_ENV09 20170424120541 63 9 Gravelly sand Fish, sea anemones (Actiniaria)
12:13:30 | 629653.94 | 8554211.67
12:42:08 | 629457.86 | 8554276.82 .
24/04/2017 | SA1702_ENVO09A| 20170424124209 148 14 |Gravelly sand Fish, burrows
- 12:54:43 | 629598.00 | 8554229.66
12:54:43 | 629598.00 | 8554229.66 i inoi icrini
24/04/2017 | SA1702 ENVO9A|  20170424124209 5 3 Reef rubble with gravelly Stall_<ed crinoids _(Issellcrlnldae), sponges
- 12:55:04 | 629602.41 | 8554228.59 sand veneer (Porifera), hydroids (Hydrozoa), fish
12:55:04 | 629602.41 | 8554228.59 .
24/04/2017 | SA1702_ENVO09A| 20170424124209 62 7 Gravelly sand Fish, burrows
12:59:43 | 629663.36 | 8554219.02
22:32:08 | 604638.61 | 8540051.69 .
24/04/2017 | SA1702_ENV11 20170424223209 36 6 Sandy gravel Fish
22:36:12 | 604623.92 | 8540018.48
22:36:12 | 604623.92 | 8540018.48 i
24/04/2017 | SA1702_ENV11 | 20170424223209 22 o |Gravelly sand forming Fish
22:38:29 | 604619.19 | 8539996.51 ripples
22:38:29 | 604619.19 | 8539996.51 .
24/04/2017 | SA1702_ENV11 20170424223209 27 4 Sandy gravel No visible fauna
22:41:00 | 604609.38 | 8539971.82
22:41:00 | 604609.38 | 8539971.82 . .
24/04/2017 | SA1702_ENV11 20170424223209 28 4 Sand forming ripples No visible fauna
22:43:35 | 604601.34 | 8539944.58
22:43:35 | 604601.34 | 8539944.58 L
24/04/2017 | SA1702_ENV11 20170424223209 70 8 Gravelly sand No visible fauna
22:50:16 | 604573.48 | 8539880.46
22:50:16 | 604573.48 | 8539880.46 inoi
24/04/2017 | SA1702 ENV11 | 20170424223209 43 11 |Reef with sand veneer Sea pen (Pennatulacea), crinoid
22:54:15 | 604559.80 | 8539839.63 (Crinoidea), sponge (Porifera)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
00:49:04 | 602451.71 | 8537279.04 Stalked crinoid (Isselicrinidae), sponge
(Porifera), starfish (Asteroidea), sea
25/04/2017 | SA1702_ENV12 20170425004905 312 49 | Reef with sand veneer anemone (Actiniaria), branched coral
01:18:43 | 602283.90 | 8537016.35 (Alcyonacea), crinoids (Crinoidea), sea
urchins (Echinoidea), burrows
04:15:25 | 597039.12 | 8533100.50 ina ri
25/04/2017 | SA1702_ENV13 | 20170425041526 287 33 | Sandforming ripples, shell | o fish
04:45:39 | 597117.33 | 8532824.13 fragments
09:14:57 | 585598.47 | 8524336.86 i
25/04/2017 | SA1702_ENV14 20170425041526 56 9 Sand fish, burrows, faunal tracks
09:22:41 | 585577.81 | 8524284.77
09:22:41 | 585577.81 | 8524284.77 i
25/04/2017 | SA1702_ENV14 | 20170425041526 14 5 |Depression, reefrubble |\ iciple fauna
09:24:02 | 585574.56 | 8524271.51 with sand veneer
09:24:02 | 585574.56 | 8524271.51 . o .
25/04/2017 | SA1702_ENV14 20170425041526 111 14 |Sand Sea urchin (Echinoidea), fish, burrows,
09:35:06 | 585551.40 | 8524163.03
13:09:23 | 579254.05 | 8519450.22 .
25/04/2017 | SA1702_ENV15 20170425130924 34 3 Sand Burrows, fish
13:12:24 | 579253.35 | 8519416.68
13:12:24 | 579253.35 | 8519416.68 ; Sea whip (Alcyonacea), hydroids
25/04/2017 | SA1702_ENV15 | 20170425130924 — 53 17 \?vﬁﬁrefas\;gﬂ’ fae;(;”vik::ger (Hydrozoa), fish, sponge (Porifera), stalked
13:18:13 | 579258.68 | 8519363.65 9 y crinoid (Isselicrinidae), burrows,
13:18:13 | 579258.68 | 8519363.65 )
25/04/2017 | SA1702_ENV15 20170425130924 149 16 |Sand Burrows, sea pen? (Pennatulacea), fish
13:31:12 | 579313.23 | 8519224.71
00:42:47 | 559581.08 | 8500701.19 i
26/04/2017 | SA1702_ENV18 | 20170426004247 23 5 |Muddy sand Burrows, branching coral (Alcyonacea),
00:46:20 | 559564.19 | 8500685.63 fish
00:46:20 | 559564.19 | 8500685.63 i inoi inoi
26/04/2017 | SA1702_ENV18 20170426004247 23 6 Reef rubble with sand Spo_nge,_crlnmd (Crinoidea), sea anemone
00:49:53 | 559547.20 | 8500669.63 veneer (Actiniaria), Soft coral (Alcyonaria), fish
00:49:53 | 559547.20 | 8500669.63 — )
26/04/2017 | SA1702_ENV18 20170426004247 74 13 Sand Burrows, sand dollar (Echinoidea), fish
00:58:58 | 559493.79 | 8500619.12
00:58:58 | 559493.79 | 8500619.12 Crinoids (Crinoidea), soft coral
26/04/2017 | SA1702_ENV18 20170426004247 — 60 17 |Reef outcropping (Alcyonaria), sea anemones (Actiniaria),
01:05:58 | 559444.49 | 8500584.63 branching coral (Alcyonacea), sea pen
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [mg] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
(Pennatulacea), stalked crinoid
(Isselicrinidae), fan coral (Alcyonacea),
squat lobsters (Anomura), fish, sea urchin
(Echinoidea)
01:05:58 | 559444.49 | 8500584.63 i i i
26/04/2017 | SA1702 ENVIS8 | 20170426004247 55 10 |Reefrubble with sand Fish, burrows, soft coral (Alcyonaria),
01:12:52 | 559399.17 | 8500553.92 veneer stalked crinoid (Isselicrinidae), bryozoan
02:10:25 | 558593.31 | 8499068.71 Fan worms (Sabellidae), burrows, soft
Reef rubble with sand coral (Alcyonaria), crinoid (Crinoidea),
26/04/2017 | SA1702_ENV19 | 20170426021026_1 o 111 13 veneer branching coral (Alcyonacea), sponge
02:21:08 | 558485.98 | 8499097.89 (Porifera), sea pen (Pennatulacea),
bryozoan, starfish (Asteroidea)
02:21:08 | 558485.98 | 8499097.89 Burrows, soft coral (Alcyonaria), fan coral
26/04/2017 | SA1702_ENVI9 | 20170426021026_1 60 1o |Reefwith sand veneer, |(Alcyonacea), sponge (Porifera), sea
02:25:33 | 558427.98 | 8499112.97 high relief anemone (Actiniaria), branching coral
(Alcyonacea),
02:25:33 | 558427.98 | 8499112.97 Soft coral (Alcyonaria), sponges (Porifera),
sea urchin (Echinoidea), fan coral
26/04/2017 | SA1702_ENV19 | 20170426021026_1 135 19 | Reef with sand veneer (Alcyonacea), fan worms (Sabellidae), sea
02:34:49 | 558296.46 | 8499145.13 pen (Pennatulacea), acorn worm casing
(Enteropneusta), sea anemone (Actiniaria),
faunal tracks, burrows
02:34:49 | 558296.46 | 8499145.13 : Sponges (Porifera), sea urchin
26/04/2017 | SA1702_ENV19 | 20170426021026_1 [ — 67 8 Ei‘f;:&"’nfﬁeslzr]}d VENEEr, 1 (Echinoidea), branching coral
02:39:42 | 558231.89 | 8499162.33 (Alcyonacea), burrows, crab (Decapoda)
02:39:42 | 558231.89 | 8499162.33 i i
26/04/2017 | SA1702_ENV19 | 20170426021026 1 18 1 |sand Burrows, hermit crab (Paguroidae), sea
02:41:00 | 558214.84 | 8499166.55 anemone (Actiniaria)
02:41:01 | 558214.62 | 8499166.58 ) N
26/04/2017 | SA1702_ENV19 | 20170426021026_2 17 3 Reef with sand veneer Burrows, sea anemone (Actiniaria)
02:42:14 | 558197.58 | 8499170.16
06:31:02 | 556518.21 | 8498104.46 i i inoi
26/04/2017 | SA1702_ENV20 | 20170426063102_1 45 4 Muddy sand forming Burrows, sea urchin (Echinoidea), faunal
06:36:54 | 556550.93 | 8498073.26 ripples tracks, hydroids (Hydrozoa)
06:36:54 | 556550.93 | 8498073.26
26/04/2017 | SA1702_ENV20 | 20170426063102_1 64 8 Muddy sand Burrows, sea pen (Pennatulacea)
06:42:51 | 556598.25 | 8498030.83
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
06:42:51 | 556598.25 | 8498030.83 Laminar sponge (Porifera), soft coral
(Alcyonaria), sea anemone (Actiniaria),
26/04/2017 | SA1702_ENV20 | 20170426063102_1 193 40 Reef rubble with veneer of |burrows, hydroids (Hydrozc_;a), sea whip
07:01:19 | 556747.26 | 8497908.49 muddy sand (Alcyonacea), sponge (Porifera), stalked
crinoid (Isselicrinidae), sea cucumber
(Holothuridae), starfish (Asteroidea)
07:01:20 | 556747.26 | 8497908.49 . Sponge (Porifera), branching coral
26/04/2017 | SA1702_ENV20 | 20170426063102 2 —— 73 | 13 |Reeryubblewithveneerof | icyonacea), starfish (Asteroidea), laminar
07:07:05 | 556797.92 | 8497856.37 y sponge (Porifera), burrows
07:07:05 | 556797.92 | 8497856.37 i
26/04/2017 | SA1702_ENV20 | 20170426063102_2 155 17 |Muddy sand Burrows, fan worm (Sabeliidae), sponge
07:18:18 | 556905.36 | 8497744.97 (Porifera)
12:54:27 | 559082.60 | 8491595.79 Sponge (Porifera), hydroids (Hydrozoa),
sea anemones (Actiniaria), branching coral
26/04/2017 | SA1702_ENV26 | 20170426125427 1 172 41 | Reef with veneer of sand | Alcyonacea), tubular sponges (Porifera),
13:24:50 | 558942.68 | 8491495.02 sea whip (Alcyonacea), crab (Decapoda),
burrows, soft coral (Alcyonaria), crinoids
(Crinoidea)
13:24:51 | 558942.76 | 8491494.65 Sponge (Porifera), starfish (Asteroidea),
burrows, fish, sea anemone (Actiniaria),
26/04/2017 | SA1702_ENV26 | 20170426125427 2 176 | 39 |Reefwith veneer of sand | [010S€ sponge (Porifera), crinoids
13:48:36 | 558785.33 | 8491415.74 (Crinoidea), sea snail (Trochidae), squat
lobster (Decapoda), lobster (Decapoda),
starfish (Asteroidea)
13:48:36 | 558785.33 | 8491415.74 _ _ .
26/04/2017 | SA1702_ENV26 | 20170426125427_2 30 2 Sand forming sand ripples |Hydroids (Hydrozoa), burrows
13:51:30 | 558759.19 | 8491400.81
13:51:30 | 558759.19 | 8491400.81 i inoi
26/04/2017 | SA1702_ENV26 | 20170426125427 2 29 6 |Gravelly sand Hydroids (Hydrozoa), burrows, crinoids
13:53:59 | 558732.86 | 8491388.15 (Crinoidea)
13:53:59 | 558732.86 | 8491388.15 i
26/04/2017 | SA1702_ENV26 | 20170426125427 2 16 3 |Reef with veneer of sand | >POnges (Porifera), sea anemone
13:55:30 | 558719.54 | 8491378.94 (Actiniaria), basket star (Phrynophiurida)
13:55:30 | 558719.54 | 8491378.94 Sea pens (Pennatulacea), burrows, sea
26/04/2017 | SA1702_ENV26 | 20170426125427 3 22 5 |Reef with veneer of sand | ucumber (Holothuridae), sponge (laminar)
13:57:47 | 558701.54 | 8491365.67 (Porifera), hydroids (Hydrozoa), soft coral
(Alcyonaria),
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

Video Coordinates
. . Time ; : Length | Still . — . . .
Date Transect Video File [UTC] Easting Northing [m] NOS. Sediment Description Fauna/Bioturbation/Debris
[m] [m]
14:52:38 | 557436.38 | 8490735.70 i i i
26/04/2017 | SA1702 ENV25 | 20170426145238 48 8  |Muddy sand Burrows, hydroids (Hydrozoa), fish, hermit
14:59:19 | 557417.03 | 8490691.71 crab (Paguroidea), sea pen (Pennatulacea)
14:59:19 | 557417.03 | 8490691.71 _ Soft coral (AI_Cyonaria), hydroid_s
26/04/2017 | SA1702 ENV25 | 20170426145238 96 11 | Reef rubble with sand (Hydrozoa), fish, sponges (Porifera),
15:07:22 | 557330.77 | 8490649.12 veneer burrows, sea urchins (Echinoidea), crinoid
(Crinoidea)
15:07:22 | 557330.77 | 8490649.12 .
26/04/2017 | SA1702_ENV25 20170426145238 75 11 | Muddy sand Burrows, fish
15:14:31 | 557278.17 | 8490595.75
19:22:16 | 551827.71 | 8492890.98 Fish, sea anemone (Actiniaria), sea pens
26/04/2017 | SA1702_ENV21 20170426192216 — 194 28 |Muddy sand (Pennatulacea), ray (Torpediniformes),
19:41:41 | 552021.36 | 8492888.26 hermit crab (Paguroidea)
00:48:05 | 546512.10 | 8487478.14 .
27/04/2017 | SA1702_ENV22 20170427004806 225 36 |Muddy sand Burrows, fish
01:12:13 | 546339.73 | 8487622.17
01:12:13 | 546339.73 | 8487622.17 i i inoi
27/04/2017 | SA1702 ENV22 20170427004806 40 8 Reef rubble with muddy Soft c_or_al_(AIcyonarla), stalked crinoid
- 01:15:59 | 546309.53 | 8487649.05 sand veneer (Isselicrinidae)
02:39:54 | 549099.63 | 8484644.79 i i inoi
27/04/2017 | SA1702_ENV24 | 20170427023955 196 32 [Muddy sand Burrows, fish, sea urchin (Echinoidea),
02:59:21 | 549290.68 | 8484600.66 hydroids (Hydrozoa),
09:01:24 | 539749.30 | 8481133.38 . o
27/04/2017 | SA1702_ENV23 20170427090124 196 36 |Muddy sand Burrows, sea urchin (Echinoidea)
09:22:39 | 539902.12 | 8481255.46
14:31:23 | 661324.94 | 8566814.76 o .
30/04/2017 | SA1702_ENV29 20170430143123 49 10 Transect aborted due to visibility - footage recorded to show conditions
14:38:02 | 661373.54 | 8566820.59
20:55:50 | 656141.51 | 8559588.55 Fish, sea anemone (Actiniaria), soft coral
30/04/2017 | SA1702_ENVO08 | 20170430205550 183 28 | Sand, occasional cobble | (Alyonaria), sea urchins (Echinoidea),
21:15:14 | 656298.64 | 8559495.57 hydroids (Hydrozoa), stalked crinoids
(Isselicrinidae)
01:39:44 | 618673.46 | 8548464.64 .
01/05/2017 | SA1702_ENV10 20170501013944 12 2 Sand No visible fauna
01:46:05 | 618668.63 | 8548453.50
01:46:05 | 618668.63 | 8548453.50 Hard substrate (possibly
01/05/2017 | SA1702_ENV10 20170501013944 — 161 19 |volcanic) with sand veneer | No visible fauna
01:58:31 | 618512.53 | 8548493.93 forming small sand ripples
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East

_ Video Coordinates _
Date Transect Video File e i i Lemain | - S Sediment Description Fauna/Bioturbation/Debris
[UTC] Easting Northing [m] NoOS.
[m] [m]

01:58:31 | 618512.53 | 8548493.93 Hard s_ubstl_’ate (possibly
01/05/2017 | SA1702 ENV10 | 20170501013944 127 | 19 |Volcanic) with sand veneer |\ icinie fauna

02:05:49 | 618386.56 | 8548508.30 forming medium sand

ripples

07:42:07 | 572970.58 | 8513099.97 ) .
01/05/2017 | SA1702_ENV16 20170501074207 173 25 |Sand Starfish (Asteroidea)

07:58:51 | 572799.07 | 8513078.15
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
' Classification Reef Sediment |Sediment
Date Transect Video File Time C it Substrate Type Substrat.e. Particle Reef Particle Profile Bioturbation
[UTC] ommunity | -pitat Tvpe Composition | .. Profile .
Type yp Size Size
05:26:13
22/04/2017 | SA1702_ENVO02 |20170422052614 1 No Mixed reef  |Unconsolidated | Reef 25-49% | ROSK Low Gravelly Flat None
05:28:49 | macrobiota (unbroken) sand
05:28:49 |No Soft bottom
22/04/2017 | SA1702_ENV02 |20170422052614_1 ) benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat None
05:30:07 | Macrobiota ;
sediment
05:30:07 | _ Filter-feeders: . Rock . Gravelly
22/04/2017 | SA1702_ENV02 |20170422052614 1 Filter feeders " | Consolidated Reef 51-75% Medium Flat None
05:43:08 reef (unbroken) sand
05:43:08 | No ) . Rock ;
22/04/2017 | SA1702_ENV02 |20170422052614 1 . Mixed reef Consolidated Reef 51-75% Medium Sand Flat None
05:56:42 |macrobiota (unbroken)
05:56:42 No ) . Rock .
22/04/2017 | SA1702_ENV02 |20170422052614 2 . Mixed reef Consolidated Reef 51-75% Medium Sand Flat None
06:06:07 |macrobiota (unbroken)
06:06:07 Burrowing Soft bottom
22/04/2017 | SA1702_ENV02 |20170422052614_2 benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat Medium
06:08:04 | macrofauna .
sediment
06:08:04 | Ng . .
22/04/2017 | SA1702_ENV02 |20170422052614 2 . Mixed reef Consolidated Reef 51-75% Boulder Low Sand Flat None
06:08:49 macrobiota
06:08:49 | Ng Soft bottom
22/04/2017 | SA1702_ENV02 |20170422052614_2 . benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
06:15:39 | macrobiota .
sediment
11:05:22 | No Soft bottom Gravelly
22/04/2017 | SA1702_ENVO01 |20170424034654 ) benthos; Unconsolidated Sediment 100% |n/a n/a Flat None
11:09:28 |macrobiota ; sand
sediment
11:09:28 Rock
22/04/2017 | SA1702_ENVO1 | 20170424034654 No Mixed reef | Consolidated Reef 51-7506 | (Unbroken) 1, o\ Gravelly | ¢ None
11:12:14 |macrobiota with sand
boulders
11:12:14 ; Soft bottom
22/04/2017 | SA1702_ENVOL |20170424034654 Burrowing benthos; Unconsolidated | Sediment 100% |n/a n/a Gravelly | Low
11:30:37 |macrofauna . sand
sediment
00:41:21 Burrowing Soft bottom
23/04/2017 | SA1702_ENVO03 |[20170423004121_1 benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | Low
01:11:49 | macrofauna .
sediment
01:11:50 Burrowing Soft bottom
23/04/2017 | SA1702_ENVO03 |20170423004121_2 benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | Low
01:14:11 | macrofauna sediment
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SHELL AUSTRALIA PTY LTD
CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
' Classification Reef Sediment |Sediment
Date Transect Video File Time C it Substrate Type SIS Particle peal Particle  |Profile Bioturbation
[UTC] ommunity | -pitat Tvpe Composition | .. Profile .
Type yp Size Size
03:23:25 | 3urrowin Soft bottom
23/04/2017 | SA1702_ENV04 |20170423032326 g benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | Low
03:39:24 | macrofauna .
sediment
04:46:16 | Byrrowing Soft bottom Gravelly
23/04/2017 | SA1702_ENVO0O5 |20170423044616 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a sand small ripples | Medium
05:02:51 sediment
05:02:51 | Byrrowing . . .
23/04/2017 | SA1702_ENV0O5 |20170423044616 Mixed reef Unconsolidated Reef 1-24% Cobbles Low Sand Flat Medium
05:11:51 |macrofauna
11:20:46 Burrowing ) ) )
23/04/2017 | SA1702_ENVO5A |20170423112046 Mixed reef Unconsolidated Reef 1-24% Cobbles Low Sand Flat Medium
11:25-:00 | Macrofauna
11:25:00 Filter-feeders: Rock
23/04/2017 | SA1702_ENVO5A |20170423112046 Filter feeders reef " | Consolidated Reef 51-75% (unbroken) |Low Sand Flat None
11:31:01 with cobbles
11:31:01 | Byrrowing Soft bottom Gravelly
23/04/2017 | SA1702_ENVO5A |20170423112046 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat Medium
11:39:25 sediment
03:46:54 Burrowing Soft bottom ‘ _ ‘
24/04/2017 | SA1702_ENVO06 |20170423034654 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat Medium
04:01:01 sediment
06:27:28 Burrowing Soft bottom ‘ _ ‘
24/04/2017 | SA1702_ENVO7 |20170424062728_1 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | Low
06:58:06 sediment
06:58:06 Burrowing Soft bottom . _ .
24/04/2017 | SA1702_ENVO7 |20170424062728_2 benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | Low
06:59:10 | macrofauna .
sediment
12:05:40 | o Soft bottom Gravell
24/04/2017 | SA1702_ENV09 |20170424120541 . benthos; Unconsolidated Sediment 100% |n/a n/a y Flat None
12:13:30 | Macrobiota . sand
sediment
12:42:08 | o Soft bottom Gravelly
24/04/2017 | SA1702_ENVO09A |20170424124209 . benthos; Unconsolidated Sediment 100% |n/a n/a Flat None
12:54:43 |Mmacrobiota ) sand
sediment
12:54:43 | Ng Gravelly
24/04/2017 | SA1702_ENVO09A |20170424124209 . Mixed reef Unconsolidated Reef 25-49% Cobbles Low Flat None
12:55:04 |Mmacrobiota sand
12:55:04 ; Soft bottom
24/04/2017 | SA1702_ENVO9A | 20170424124209 Burrowing | e hthos; Unconsolidated | Sediment 100% |n/a n/a Gravelly | q5 Low
12:59:43 |macrofauna . sand
sediment
24/04/2017 | SA1702_ENV11 |20170424223209 22:32:08 Unconsolidated Sediment 100% |n/a n/a Flat None
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SHELL AUSTRALIA PTY LTD
CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
. ificati i Sediment
Date Transect Video File Time C ClaiSIflcatlon Substrate Type SIS Egl('etficle peal g:?tlilent Profile Bioturbation
[UTC] OMMUNILY | Labitat Type Composition | .. Profile .
Type Size Size
Soft bottom
22:36:12 No . benthos; Sandy
macrobiota . Gravel
sediment
22:36:12 | o Soft bottom Gravelly
24/04/2017 | SA1702_ENV11 |20170424223209 bi benthos; Unconsolidated Sediment 100% |n/a n/a d small ripples | None
22:38:29 | Macrobiota sediment san
22:38:29 |No Soft bottom Sandy
24/04/2017 | SA1702_ENV11 |20170424223209 bi benthos; Unconsolidated Sediment 100% |n/a n/a | Flat None
22:41:00 | Macrobiota sediment Grave
22:41:00 |No Soft bottom
24/04/2017 | SA1702_ENV11 |20170424223209 . benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
22:43:35 | macrobiota sediment
22:43:35 | o Soft bottom . _ Gravelly
24/04/2017 | SA1702_ENV11 |20170424223209 bi benthos; Unconsolidated Sediment 100% |n/a n/a d Flat None
22:50:16 macrobiota sediment san
22:50:16 | No . . 0 Rock
24/04/2017 | SA1702_ENV11 |20170424223209 225415 | macrobiota Mixed reef Consolidated Reef 51-75% (unbroken) Low Sand Flat None
00:49:04 | Ng Rock
25/04/2017 | SA1702_ENV12 |20170425004905 . Mixed reef Consolidated Reef 51-75% Low Sand Flat None
01:18:43 | macrobiota (unbroken)
04:15:25 | no Soft bottom ) ) Medium
25/04/2017 | SA1702_ENV13 |20170425041526 . benthos; Unconsolidated Sediment 100% |n/a n/a Sand ) None
04:45:39 |macrobiota | oo ripples
09:14:57 | No Soft bottom
25/04/2017 | SA1702_ENV14 |20170425041526 bi benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
09:22:41 macrobiota sediment
09:22:41 | Ng
25/04/2017 | SA1702_ENV14 |20170425041526 ) Mixed reef Unconsolidated Reef 1-24% Cobbles Low Sand Flat None
09:24:02 | macrobiota
09:24:02 | Ngo Soft bottom
25/04/2017 | SA1702_ENV14 |20170425041526 bi benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
09:35:06 macrobiota sediment
13:09:23 | no Soft bottom
25/04/2017 | SA1702_ENV15 |20170425130924 bi benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat None
13:12:24 macrobiota sediment
2510412017 | SAL702_ENVI5 |20170425130024  |oneot [No Mixed reef  |Unconsolidated |Reef1-24%  |Cobbles  [Low Cravelly | g5 None
- 13:18:13 |Mmacrobiota sand
25/04/2017 | SA1702_ENV15 |20170425130924 13:18:13 Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
. ificati i Sediment
Date Transect Video File Time C ClaiSIflcatlon Substrate Type SIS Egl('etficle peal g:?tlilent Profile Bioturbation
[UTC] OMMUNILY | Labitat Type Composition | .. Profile .
Type Size Size
No Soft bottom
13:31:12 . benthos;
macrobiota .
sediment
00:42:47 Burrowing Soft bottom
26/04/2017 | SA1702_ENV18 |20170426004247 f benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Low
00:46:20 | Macrofauna sediment
00:46:20 | Ng ] ]
26/04/2017 | SA1702_ENV18 |20170426004247 . Mixed reef Unconsolidated Reef 1-24% Cobble Low Sand Flat None
00:49:53 | macrobiota
00:49:53 Burrowing Soft bottom
26/04/2017 | SA1702_ENV18 |20170426004247 f benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat Low
00:58:58 | macrofauna sediment
00:58:58 ap .
26/04/2017 | SA1702_ENV18 |20170426004247 Filter feeders Filter-feeders: Consolidated Reef 75-99% Rock Medium Sand Flat None
01:05:58 reef (unbroken)
01:05:58 ; Rock
Burrowing . .
26/04/2017 | SA1702_ENV18 |20170426004247 f Mixed reef Unconsolidated Reef 25-49% (unbroken) |Low Sand Flat Low
01:12:52 |Mmacrofauna with cobbles
02:10:25 | g . .
26/04/2017 | SA1702_ENV19 |20170426021026_1 . Mixed reef Unconsolidated Reef 25-49% Cobble Low Sand Flat None
02:21:08 | macrobiota
02:21:08 | Ng . . Rock .
26/04/2017 | SA1702_ENV19 |20170426021026_1 . Mixed reef Consolidated Reef 75-99% High Sand Flat None
02:25:33 | macrobiota (unbroken)
02:25:33 | No ) . Rock
26/04/2017 | SA1702_ENV19 |20170426021026_1 . Mixed reef Unconsolidated Reef 25-49% Low Sand Flat None
02:34:49 | macrobiota (unbroken)
02:34:49 | No ) . Rock .
26/04/2017 | SA1702_ENV19 |20170426021026_1 . Mixed reef Consolidated Reef 75-99% Medium | Sand Flat None
02:39:42 | macrobiota (unbroken)
02:39:42 Burrowing Soft bottom
26/04/2017 | SA1702_ENV19 |20170426021026_1 f benthos; Unconsolidated n n/a Low Sand Flat Low
02:41:00 |macrofauna sediment
02:41:01 Burrowing Soft bottom
26/04/2017 | SA1702_ENV19 |20170426021026_2 f benthos; Unconsolidated n n/a Low Sand Flat Low
02:42:14 |Macrofauna | oL
06:31:02 Burrowing Soft bottom
26/04/2017 | SA1702_ENV20 |20170426063102_1 f benthos; Unconsolidated n n/a Low Muddy sand | Flat Low
06:36:54 | macrofauna sediment
26/04/2017 | SA1702_ENV20 |20170426063102_1 | 06:36:54 Unconsolidated n n/a Low Muddy sand | Flat Medium

FRPT GP1569 - Volume 1D Environmental Habitat Draft Report (Rev 2) 2018

Appendix A.2

Page 13 of 15




SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
. ificati i Sediment
Date Transect Video File Time C ClaiSIflcatlon Substrate Type SIS Egl('etficle peal E:?tlilent Profile Bioturbation
[UTC] OMMUNILY | Labitat Type Composition | .. Profile .
Type Size Size
Burrowin Soft bottom
06:42:51 g benthos;
macrofauna .
sediment
06:42:51 Burrowing ) )
26/04/2017 | SA1702_ENV20 |20170426063102_1 Mixed reef Unconsolidated Reef 1-24% Cobble Low Muddy sand | Flat Low
07:01:19 |macrofauna
07:01:20 | Byrrowing . .
26/04/2017 | SA1702_ENV20 |20170426063102_2 Mixed reef Unconsolidated Reef 1-24% Cobble Low Muddy sand | Flat Low
07:07-:05 | macrofauna
07:07:05 Burrowing Soft bottom
26/04/2017 | SA1702_ENV20 |20170426063102_2 f benthos; Unconsolidated n n/a Low Muddy sand | Flat Medium
07:18:18 |Mmacrofauna | o
12:54:27 | No Rock
26/04/2017 | SA1702_ENV26 |20170426125427_1 bi Mixed reef Unconsolidated Reef 25-49% (unbroken) |Low Sand Flat None
13:24:50 | Macrobiota with cobbles
13:24:51 | No Rock
26/04/2017 | SA1702_ENV26 |20170426125427_2 bi Mixed reef Unconsolidated Reef 25-49% (unbroken) |Low Sand Flat None
13:48:36 |Macrobiota with cobbles
13:48:36 | No Soft bottom
26/04/2017 | SA1702_ENV26 |20170426125427_2 bi benthos; Unconsolidated Sediment 100% |n/a n/a Sand small ripples | None
13:51:30 macrobiota sediment
13:51:30 | o Soft bottom ‘ _ Gravelly
26/04/2017 | SA1702_ENV26 |20170426125427_2 macrobiota benthos; Unconsolidated Sediment 100% |n/a n/a sand Flat None
13:53:59 sediment
13:53:59 | No Soft bottom
26/04/2017 | SA1702_ENV26 |20170426125427_2 bi benthos; Unconsolidated Reef 1-24% Cobble Low Sand Flat None
13:55:30 macrobiota sediment
13:55:30 | gyrrowin g Soft bottom .
26/04/2017 | SA1702_ENV26 |20170426125427_3 f benthos; Unconsolidated Reef 1-24% Cobble Low Sand Flat Low
13:57:47 macrofauna sediment
14:52:38 | gyrrowin 9 Soft bottom
26/04/2017 | SA1702_ENV25 |20170426145238 f benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Low
14:59:19 macrofauna sediment
14:59:19 | Byrrowing
26/04/2017 | SA1702_ENV25 |20170426145238 Mixed reef Unconsolidated Reef 1-24% Cobble Low Muddy sand | Flat Low
15:07:22 |macrofauna
15:07:22 | gyrrowin 9 Soft bottom
26/04/2017 | SA1702_ENV25 |20170426145238 f benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
15:14:31 macrofauna sediment
26/04/2017 | SA1702_ENV21 |20170426192216 19:22:16 Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
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SHELL AUSTRALIA PTY LTD
CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

GDA94, MGA94, UTM Zone 51, CM123 °East
' Classification Reef Sediment |Sediment
Date Transect Video File Time Community ) Substrate Type SIS Particle peal Particle  |Profile Bioturbation
[UTC] Type Habitat Type Composition Size Profile Size
10:41:41 | Burrowing Sg;ttr?gg-om
T macrofauna . ’
sediment
00:48:05 | Byrrowing Soft bottom . . .
27/04/2017 | SA1702_ENV22 |20170427004806 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
01:12:13 sediment
01:12:13 Burrowing Soft bottom
27/04/2017 | SA1702_ENV22 |20170427004806 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
01:15:59 sediment
02:39:54 Burrowing Soft bottom ‘ . .
27/04/2017 | SA1702_ENV24 |20170427023955 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
02:59:21 sediment
09:01:24 Burrowing Soft bottom . _ _
27/04/2017 | SA1702_ENV23 |20170427090124 macrofauna benthos; Unconsolidated Sediment 100% |n/a n/a Muddy sand | Flat Medium
09:22:39 sediment
14:31:23
30/04/2017 | SA1702_ENV29 |20170430143123 - - - - - - - - -
14:38:02
20:55:50 |No Soft bottom
30/04/2017 | SA1702_ENV08 |20170430205550 macrobiota benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat None
21:15:14 sediment
01:39:44 | No Soft bottom
01/05/2017 | SA1702_ENV10 |20170501013944 macrobiota benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat None
01:46:05 sediment
01:46:05 Hard
01/05/2017 | SA1702_ENV10 |20170501013944 No . substrate non- | Unconsolidated Hard soubstrate Rock Low Sand small ripples | None
01:58:31 | macrobiota reef 25-49% (unbroken)
01:58:31 Hard i
01/05/2017 | SA1702_ENV10 |20170501013944 No : substrate non- | Unconsolidated Hard soubstrate Rock Low Sand Medium None
02:05:49 | macrobiota reef 25-49% (unbroken) ripples
07:42:07 | No Soft bottom
01/05/2017 | SA1702_ENV16 |20170501074207 macrobiota benthos; Unconsolidated Sediment 100% |n/a n/a Sand Flat None
07:58:51 sediment
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

B. SEABED PHOTOGRAPHS
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENVO1

Photograph:
SA1702_ENVO1_22

Easting: 663624.71 mE
Northing: 8570659.70 mN
Depth: 93 m

Sediment Type:
Gravelly sand

Fauna:
A: Hydroids (Hydrozoa)
B: Unidentified fish

Photograph:
SA1702_ENVO1_10

Easting: 663667.683 mE
Northing: 8570729.16 mN
Depth: 92 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
A: Sea fan (Alcyonacea)
Unidentified fish
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

SA1702_ENV02

Photograph:
SA1702_ENV02_6

Easting: 661503.82 mE
Northing: 8571406.13 mN
Depth: 67.42m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
A: Sea Whip (Alcyonacea)
B: Hydroids (Hydrozoa)

Photograph:
SA1702_ENV02_12

Easting: 661450.09 mE
Northing: 8571340.75 mN
Depth: 71.61 m

Sediment Type:
Reef with sand veneer

Fauna:

A: Sea Whip (Alcyonacea)
B: Sea Fan (Alcyonacea)
C: Barrel Sponge (Porifera)
D: Encrusting sponge
(Porifera)

Hydroids (Hydrozoa)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENVO3

Photograph:
SA1702_ENV03_19

Easting: 657692.54 mE
Northing: 8568766.42 mN
Depth: 166.9 m

Sediment Type:
Rippled sand

Fauna:
No visible fauna

Photograph:
SA1702_ENV03_23

Easting: 657714.68 mE
Northing: 8568754.26 mN
Depth: 165.9 m

Sediment Type:
Rippled sand

Fauna:
Faunal burrows
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENVO04

Photograph:
SA1702_ENV04_07

Easting: 656189.81 mE
Northing: 8566625.70 mN
Depth: 171.6 m

Sediment Type:
Sand

Fauna:
Faunal burrows
Hydroids (Hydrozoa)

Photograph:
SA1702_ENV04_16

Easting: 656110.28 mE
Northing: 8566561.29 mN
Depth: 171.7 m

Sediment Type:
Sand

Fauna:
A: Sponges (Porifera)
B: Hydroids (Hydrozoa)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENVO0O5

Photograph:
SA1702_ENV05_06

Easting: 656424.78 mE
Northing: 8565649.77 mN
Depth: 171.3 m

Sediment Type:
Gravelly sand

Fauna:
Faunal burrows
Hydroids (Hydrozoa)

Photograph:
SA1702_ENVO5A_40

Easting: 656603.17 mE
Northing: 8565762.27 mN
Depth: 168.9 m

Sediment Type:

Reef rubble with veneer of
gravelly sand

Fauna:

A: Crinoid (Crinoidea)

B: Soft Coral (Alcyonaria)
C: Bryozoa
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV06

24 Apr 2017 03:52:53

657811 87m E 8564667

Photograph:
SA1702_ENV06_05
(Screen grab from video)

Easting: 657811.87 mE
Northing: 8564667.23 mN
Depth: 172.8 m

Sediment Type:
Sand

Fauna:

Tubular glass sponge
(Porifera)

24 Apr 2017 03:53:24

657818 11m E 8564672

Photograph:
SA1702_ENV06_06
(Screen grab from video)

Easting: 657818.11 mE
Northing: 8564672.98 mN
Depth: 172.4 m

Sediment Type:
Sand

Fauna:
Faunal burrows
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENVO7

24 Apr 2017 06:43:04

654323 17m E 8562285

24m N -178

Photograph:
SA1702_ENV05_06
(Screen grab from video)

Easting: 656424.78 mE
Northing: 8565649.77 mN
Depth: 171.3 m

Sediment Type:
Sand

Fauna:
Faunal burrows

24 Apr 2017 06:57:58

654464 74m E 8562214 66m N

Photograph:
SA1702_ENVO5A_40
(Screen grab from video)

Easting: 656603.17 mE
Northing: 8565762.27 mN
Depth: 168.9 m

Sediment Type:
Sand forming ripples

Fauna:
A: Sea Urchin (Echinoidea)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

SA1702_ENV08

Photograph:
SA1702_ENV08_19

Easting: 656257.67mE
Northing: 8559525.35 mN
Depth: 179.8 m

Sediment Type:
Sand

Fauna:
Unidentified fish

Photograph:
SA1702_ENV08_26

Easting: 656288.03 mE
Northing: 8568741.04 mN
Depth: 167.3 m

Sediment Type:
Sand

Fauna:

A: Sea anemone
(Actiniaria)

B: Stalked crinoid
(Isselicrinoidea)
Unidentified fish
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"ut:nn

SA1702_ENV09

Photograph:
SA1702_ENVO09A_15

Easting: 629543.11 mE
Northing: 8554248.52 mN
Depth: 198.9 m

Sediment Type:
Gravelly sand

Fauna:
Unidentified fish

Photograph:
SA1702_ENVO09A_24

Easting: 629598.38 mE
Northing: 8554229.58 mN
Depth: 197.5 m

Sediment Type:

Reef rubble with gravelly
sand veneer

Fauna:

A: Stalked crinoid
(Isselicrinoidea)

Unidentified fish
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

—l'-llERD

SA1702_ENV10

Photograph:
SA1702_ENV10_10

Easting: 618601.95 mE
Northing: 8548498.38 mN
Depth: 209.4 m

Sediment Type:
Sand forming ripples

Fauna:
No visible fauna

Photograph:
SA1702_ENV10_32

Easting: 618425.19 mE
Northing: 8548506.09 mN
Depth: 210.6 m

Sediment Type:

Hard substrate (volcanic
rock) with sand veneer

Fauna:
No visible fauna
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

—l'-llERD

SA1702_ENV11

Photograph:
SA1702_ENV11_15

Easting: 618563.37 mE
Northing: 8548495.89 mN
Depth: 209.6 m

Sediment Type:

Rippled sand with some
shell fragments

Fauna:
No visible fauna

Photograph:
SA1702_ENV11_33

Easting: 618421.71 mE
Northing: 8548505.85 mN
Depth: 210.8 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
No visible fauna
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

—l'-llERD

SA1702_ENV12

Photograph:
SA1702_ENV12_06

Easting: 618563.37 mE
Northing: 8537245.43 mN
Depth: 205.4 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
Crinoid (Crinoidea)

Photograph:
SA1702_ENV12_35

Easting: 602336.42 mE
Northing: 8537099.52 mN
Depth: 206.4 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
A: Sea fan (Alcyonacea)
B: Ray (Batoidea)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV13

Photograph:
SA1702_ENV13_ 03

Easting: 597037.62 mE
Northing: 8533079.92 mN
Depth: 205.4 m

Sediment Type:
Sand forming ripples

Fauna:
No visible fauna

Photograph:
SA1702_ENV13 31

Easting: 597111.89 mE
Northing: 8532844.49 mN
Depth: 206.4 m

Sediment Type:

Sand forming ripples with
shell fragments

Fauna:
No visible fauna
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

SA1702_ENV14

Photograph:
SA1702_ENV14 02

Easting: 585599.17 mE
Northing: 8524327.21 mN
Depth: 210.2 m

Sediment Type:
Sand forming ripples

Fauna:
No visible fauna

Photograph:
SA1702_ENV14 03

Easting: 585597.04 mE
Northing: 8524322.95 mN
Depth: 210.2 m

Sediment Type:
Sand forming ripples

Fauna:
No visible fauna
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV15

Photograph:
SA1702_ENV15_03

Easting: 579254.50 mE
Northing:8519423.18 mN
Depth: 212.5m

Sediment Type:
Gravelly sand

Fauna:
No visible fauna

Photograph:
SA1702_ENV15_14

Easting: 579254.16 mE
Northing: 8519391.78 mN
Depth: 211.8 m

Sediment Type:

Reef rubble with gravelly
sand veneer

Fauna:

Saddle Grouper
(Cephalopholis
sexmaculata)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

SA1702_ENV16

Photograph:
SA1702_ENV16_14

Easting: 572872.18 mE
Northing: 8513082.63 mN
Depth: -171.25 m

Sediment Type:
Sand forming ripples

Fauna:
No visible fauna

Photograph:
SA1702_ENV16_20

Easting: 572841.08 mE
Northing: 8513084.04 mN
Depth: -171.55 m

Sediment Type:
Sand

Fauna:
Hydroids (Hydrozoa)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV18

Photograph:
SA1702_ENV18_ 33

Easting: 559480.844 mE
Northing: 8500609.25 mN
Depth: 222.9 m

Sediment Type:
Reef with sand veneer

Fauna:

A: Sea fan (Alcyonacea)
B: Soft coral (Alcyonaria)
Hydroids (Hydrozoa)

Photograph:
SA1702_ENV18 42

Easting: 559445.482 mE
Northing: 8500585.50 mN
Depth: 225.6 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:
Crinoid (Crinoidea)
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CRUX SITE — ENVIRONMENTAL HABITAT

SA1702_ENV19

Photograph:
SA1702_ENV19 07

Easting: 558548.86 mE
Northing: 8499081.83 mN
Depth: 238 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:

Soft coral (Alcyonaria)
Bryozoa

Hydroids (Hydrozoa)

Photograph:
SA1702_ENV19 18

Easting: 558467.27 mE
Northing: 8499102.82 mN
Depth: 233.3 m

Sediment Type:

Reef rubble with sand
veneer

Fauna:

Soft coral (Alcyonaria)
Bryozoa

Faunal burrows
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV20

Photograph:
SA1702_ENV20_06

Easting: 556561.27 mE
Northing: 8498063.87 mN
Depth: 249.2 m

Sediment Type:
Muddy sand

Fauna:
Faunal tracks
Faunal burrows

Photograph:
SA1702_ENV20_43

Easting: 556708.81 mE
Northing: 8497943.51 mN
Depth: 243.1 m

Sediment Type:

Reef rubble with muddy
sand veneer

Fauna:
Sponges (Porifera)
Hydroids (Hydrozoa)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV21

Photograph:
SA1702_ENV21_13

Easting: 551901.77 mE
Northing: 8492891.32 mN
Depth: 270.6 m

Sediment Type:
Muddy sand

Fauna:
Ray (Torpediniformes)

Photograph:
SA1702_ENV21_17

Easting: 551932.59 mE
Northing: 8492889.46 mN
Depth: 271 m

Sediment Type:
Muddy sand

Fauna:
Faunal burrows
Hydroids (Hydrozoa)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"ut:nn

SA1702_ENV22

Photograph:
SA1702_ENV22_21

Easting: 546412.69 mE
Northing: 8487560.38 mN
Depth: 266.7 m

Sediment Type:
Muddy sand

Fauna:
No visible fauna

Photograph:
SA1702_ENV22_28

Easting: 546376.10 mE
Northing: 8487591.81 mN
Depth: 267.2 m

Sediment Type:
Muddy sand

Fauna:
No visible fauna
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV23

Photograph:
SA1702_ENV23_06

Easting: 539767.24 mE
Northing: 8481145.72 mN
Depth: 257.8 m

Sediment Type:
Muddy sand

Fauna:
Faunal burrows

Photograph:
SA1702_ENV23_35

Easting: 539898.96 mE
Northing: 8481252.58 mN
Depth: 257.4 m

Sediment Type:
Muddy sand

Fauna:
Faunal burrows
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV24

Photograph:
SA1702_ENV24 27

Easting: 549266.15 mE
Northing: 8484607.47 mN
Depth: 261.9 m

Sediment Type:
Muddy sand

Fauna:
Faunal burrows

Photograph:
SA1702_ENV24 32

Easting: 549285.58 mE
Northing: 8484601.67 mN
Depth: 261.4 m

Sediment Type:
Muddy sand

Fauna:
Sea urchin (Echinoidea)
Faunal burrows
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV25

Photograph:
SA1702_ENV25_02

Easting: 557440.26 mE
Northing: 8490708.33 mN
Depth: 266.1 m

Sediment Type:
Muddy Sand

Fauna:
Faunal burrows

Photograph:
SA1702_ENV25_09

Easting: 557411.09 mE
Northing: 8490687.16 mN
Depth: 266.5 m

Sediment Type:

Reef rubble with muddy
sand veneer

Fauna:

Sponge (Porifera)
Hydroids (Hydrozoa)
Soft coral (Alcyonaria)
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SHELL AUSTRALIA PTY LTD

CRUX SITE — ENVIRONMENTAL HABITAT

-l"uann

SA1702_ENV26

Photograph:
SA1702_ENV26_42

Easting: 558941.66 mE
Northing: 8491494.41 mN
Depth: 249.2 m

Sediment Type:
Reef with sand veneer

Fauna:
Sponges (Porifera)
Soft coral (Alcyonaria)

Photograph:
SA1702_ENV26_60

Easting: 558878.87 mE
Northing: 8491472.65 mN
Depth: 255.8 m

Sediment Type:
Reef with sand veneer

Fauna:

Sponges (Porifera)
Soft coral (Alcyonaria)
Hydroids (Hydrozoa)
Bryozoa
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