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Executive Summary

Onslow Marine Support Base Pty Ltd (OMSB) is planning to modify and extend the harbour approach channel,
turning circle and berth pockets as part of Stage 2 of the Onslow Marine Support Base Project (herein the
OMSB Project). Capital dredging proposed includes a berth pocket to -8.0 m CD, and turning basin and
channel to -6.0 m CD. The total volume of dredging is anticipated to be 930,000 m? and dredging will be
undertaken using a medium-sized cutter suction dredge. Dredge material will be disposed of onshore
between the area adjacent to Beadon Creek Rd and the airport for future development of the Light Industrial
Area in Onslow.

The preliminary site investigation reviewed historical sediment investigations and sources of contaminants
and identified that, with the exception of tributyltin (TBT), there are no known contaminants of potential
concern within the capital dredge areas. Therefore, all areas were classified as being as “probably clean”. An
area adjacent to the proposed community boating precinct and the southern boundary of the OMSB wharf
was identified with elevated TBT during sampling undertaken in 2012 for Stage 1 capital dredging. The surface
1.5 m to 3.5 m depth of contaminated sediment material from the berth pocket has been removed during
Stage 1 capital dredging and sampling previously identified the underlying natural geological materials are
relatively clean. Historical sampling has also identified potential acid sulphide soils within creek sediments
during investigations in 2009 and 2012. However, all testing predicted that the natural alkalinity of the
sediments would neutralise the acidity generated from oxidising the material during onshore disposal.

A detailed site investigation was carried out between 15-18 March 2017. A total of 49 surface and subsurface
samples were collected from 26 sediment sampling locations during the field survey. Sediment samples were
collected through using a combination of vibracoring, sediment grab and a test pit was dug for sediments at
one (1) intertidal site during low tide. Observations and a screening test for PASS was undertaken prior to
sediments being homogenised and packed into laboratory containers. Collected sediment samples were sent
to a NATA-accredited laboratory for testing of:

e Physical Sediment Characteristics: Particle size analysis (PSA), total organic carbon (TOC), moisture
content;

¢ Inorganic Compounds: Metals and Metalloids (Al, Ag, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Sb, V and Zn);

e Organic Compounds: Total Petroleum Hydrocarbons (TPH), Benzene, Tolulene, Ethyl benzene and
Xylene (BTEX), Poly Aromatic Hydrocarbons (PAH) and Tributyltin (TBT);

e Nutrients (TN, TKN, NH4, NO2+NOs, TP, FRP); and

e Acid sulfate soils (SCr).

Sediments within the upper layers of the capital dredge areas are typically comprised of sandy/ shelly
material which is low in moisture and TOC. These properties are typically considered beneficial for
engineering grade fill and/or reclamation projects, indicating the bulk of the material is expected to be
suitable for proposed future reuse plans to expand and develop the Light Industrial Area in Onslow for the
Shire of Ashburton. However, the full volume of the dredge material has not been sampled and further
sampling of the final material would be required to prior to reuse. Geochemical laboratory testing for total
metals (Al, Ag, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Sb, V & Zn), organic compounds (TPH, BTEX, PAHs & TBT)
and nutrients (TN, TKN, NH4, NO2+NO3, TP, FRP), and subsequent comparison against relevant screening
levels for both onshore and ocean disposal, indicate dredging, loading (pumping) and onshore disposal of the
sediments to be dredged is unlikely to result in adverse effects to marine living resources, terrestrial living
resources and human health. Potential acid sulfate soils (PASS) were detected within the dredge footprint
and DER (2015) recommend an acid sulfate soil management plan should be prepared. However, results
show that the natural acid neutralising capacity of the sediments provide sufficient buffering for acid-
generating processes, indicating the risk of acid sulfate soils is low and the material is not likely to require
treatment strategies (i.e. lime dosing neutralisation of ASS) for disposal of the material to land.
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1. Introduction

1.1. Project Description

Onslow Marine Support Base Pty Ltd (OMSB) is planning to modify and extend the harbour approach channel,
turning circle and berth pocket as part of Stage 2 of the Onslow Marine Support Base Project (herein the
OMSB Project). The proposed capital dredging will enable offshore supply vessels to access the newly-
constructed OMSB land-backed wharf infrastructure within the Beadon Creek Maritime Facility.

Capital dredging proposed includes a turning basin and harbour approach channel to a declared depth of
-6.0 m CD and a berth pocket to -8.0mCD (Figure 1). The total volume of dredging is anticipated to be
930,000 cubic metres and it is expected that dredging will be undertaken using a medium-sized cutter suction
dredge over a period of approximately eight (8) months. Current schedule has operations planned to
commence in November 2017, subject to planning and approvals.

Dredge material is proposed to be disposed of onshore within surplus land owned freehold by the Shire of
Ashburton (SoA) adjacent to the Onslow Airport (Figure 1). During dredging, the dredge spoil area will be
dewatered to the intertidal flats between the disposal site and the western tributary of Beadon Creek. In
accordance with the strategic objectives of the SoA to meet the region’s demand for affordable serviced
industrial land, the material is proposed for potential future reuse to develop and extend the Light Industrial
Area in Onslow.

1.2. Objectives

A sediment quality assessment has been undertaken by 02 Marine and included:

e A preliminary site investigation to provide an initial indication of the contamination status of the
material to be dredged and the nature and location of likely sources;

e Determination of an appropriate sampling design and methods for a detailed site investigation;

e completion of a detailed site investigation and analytical program of sediment characterisation in
accordance with relevant guidelines applicable to the management and assessment of dredged
sediments; and

e Assessment of the suitability of the dredged sediments for disposal at the proposed onshore
locations.

1.3. Document Purpose

This document has been prepared by 02 Marine on behalf of OMSB Pty Ltd to demonstrate that the impacts
of dredged material loading and disposal have been adequately assessed to support referral of Stage 2 of the
OMSB Project to the Environmental Protection Authority under section 38 (Part IV) of the Environmental
Protection Act (1986). This document has been prepared with consideration of relevant guidelines for this
project which apply to the management and assessment of dredging programs in Western Australia,
including but not limited to:

e The Department of Transport (DoT): Maintenance Dredging Environmental Management Framework
(EMF) (BMT Oceanica 2016);

e The Department of Environment Regulation (DER): Assessment and Management of Contaminated
Sites, Contaminated Sites Guidelines December 2014 (DER 2014);

e National Environment Protection (Assessment of Site Contamination) Amendment Measure (NEPM)
2011, Volume 2, Schedule B1, Guideline on Investigation Levels for Soil and Groundwater (NEPM
2011);

e National Environment Protection (Assessment of Site Contamination) Amendment Measure (NEPM)
2013, Volume 3, Schedule B2, Guideline on Site Characterisation (NEPM 2013);
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National Environment Protection (Assessment of Site Contamination) Amendment Measure (NEPM)
2013, Volume 8, Schedule B5c, Guideline on Ecological Investigation Levels for Arsenic, Chromium
(1), Copper, DDT, Lead, Naphthalene, Nickel and Zinc (NEPM 2013a);

The Department of Environment Regulation (DER): Identification and Investigation of Acid Sulfate
Soils and Acidic Landscapes, June 2015 (DER 2015);

The National Assessment Guidelines for Dredging (NAGD), 2009 (NAGD 2009); and

CSIRO Land and Water Science (CSIRO), Revision of the ANZECC/ARMCANZ Sediment Quality
Guidelines, 2013 (Simpson et al. 2013).
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2. Preliminary Site Investigation

2.1. Site Identification, History and Use

Beadon Creek is located approximately 2 km East of the town of Onslow in the Pilbara, within the Shire of
Ashburton. Onslow is located 1386 km north of Perth and 360 km south of Karratha. It is ideally located to
service offshore locations including the Mackerel Islands, Barrow Island (Gorgon LNG Plant), Exmouth Gulf,
and the Carnarvon Basin (oil and gas reserves), as well as inland mines including Rio Tinto’s Mesa A site and
Pannawonica (OCCI 2016).

The Beadon Creek Maritime Facility was developed in 1964 and is managed by the Department of Transport
(DoT). The facility is located approximately 550 m South of the entrance to Beadon Creek and is used as a
harbour for both recreational and commercial activities, although has recently transformed from a small
facility supporting local and charter fishing activities to a larger facility supporting the myriad of industrial
and commercial activities associated with the growing offshore oil and gas industry in the region. The Beadon
Creek Maritime Facility covers an area of 15.29 ha and includes ~260 m of wharf face, mooring berths,
cyclone moorings, public service wharf, dual public boat ramp, diesel fuelling facilities, public car park and
fish cleaning facilities.

In 2014, the DoT developed a land use framework to upgrade the facilities in Beadon Creek to support the
growing demand for industrial, commercial and recreational facilities (GHD 2014). The DoT gained relevant
environmental approvals to undertake capital dredging of approximately 55,000 m? to form a new berth
pocket and turning basin immediately West of the existing channel, with the material to be used to create
an additional land-backed wharf area and preliminary development for a community boating precinct
immediately north of the existing lots (BMT Oceanica 2014). The OMSB (Pty Ltd) leased Lot 13 from the DoT
and commenced capital dredging and construction of the land-backed wharf in 2016 on behalf of the DoT as
part of Stage 1 of the OMSB Project, with the intention of creating a maritime support base to service
increasing onshore and offshore demands.

The broader Project area is largely undeveloped with the exception of a solar salt field with offshore loadout
facilities to the West of Onslow, the Roller oilfield in shallow coastal waters to the West of Onslow and the
Liquified Natural Gas (LNG) plants, Wheatstone and Macedon, with offshore jetty and materials offloading
facility (MOF), at Ashburton North Strategic Industrial Area (ANSIA) approximately 12 km southwest of
Onslow.

2.2. Environmental Setting

Dredging is proposed within Beadon Creek and in shallow (<6 m) nearshore areas for approximately 2 km to
seaward of the mouth of Beadon Creek. The seafloor in this area is generally comprised of unconsolidated
silt, sand and gravel. Previous benthic habitat surveys have determined there are no benthic communities
comprised of macroalgae, seagrass, sponges, ascidians and hard and soft corals within Beadon Creek,
although patches of these community types may be found on the substrate in adjacent nearshore coastal
waters (Chevron 2010).

2.2.1. Geology, Geomorphology and Sediment Characteristics

The regional geology consists of Quaternary sedimentary, alluvial, shoreline and aeolian deposits. The
hinterland of the Onslow Sector, referred to as the Onslow Plain, is low lying with vast areas of high tidal mud
flats and supratidal salt flats. There is a series of rivers and tidal creeks along the coast which are subject to
flash flooding and episodically discharge large volumes of freshwater and terrestrial sediments into the
coastal zone. The river and creek systems support fringing mangrove habitats (Semeniuk 1993, Chevron
2010a).
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The shore is predominantly beach/dune although limestone headlands and barrier islands also occur (e.g.
Beadon Point). The coastline is highly dynamic and is characterised by an exposed sandy coast with ongoing
constructional and erosional processes. The coastal intertidal habitats comprise sandy beaches and clayey
estuarine sediments. Field investigations of these habitats indicate a low diversity of infauna species and an
absence of rare or protected species. Sandy beaches with low diversity and productivity levels are
representative of the Pilbara coastline (Chevron 2010a).

The coastal geology is described as Precambian and Phanerozoic rocks generally overlain with a veneer of
predominantly limestone sediments (Chevron 2010b). Geomorphic elements include:

e The creek and bay lined mangroves backed by extensive tidal salt flats or by beaches and dunes that
form a thick cover over limestone. The latter is often exposed to form limestone pavement or reefs
in the intertidal or subtidal zones; and

e The gentle slope of the inner shelf to 20 m depth approximately 20 km offshore. The shelf is
underlain by limestone that outcrops as local limestone reefs and platforms, islands and shoals,
interspersed with a veneer of coarse and medium sands, gravels and shell/coral grit.

The area from Tubridgi Point, at the mouth of Exmouth Gulf, to Coolgra Point, North-East of Onslow, is
identified as a single sediment cell extending over 70 km. The features of the sediment cell are the active
delta of the Ashburton River, long sandy beaches and dunes and the island chains running parallel to the
shore (Chevron 2010b). The net sediment movement within the cell is Easterly, although reversible from time
to time due to onshore winds. As a result, sediment in the Eastern sector near Beadon Creek is of fluvial origin
and is reworked in the littoral zone as chenier spits migrating Eastwards (Chevron 2010b).

Major sources of sediment in the Onslow catchment include:

e Erosion of saltflats and mudflats by fluvial runoff and tidal creeks after flooding and tidal inundation;
e Erosion of dunes and rocky shores by nearshore processes; and
e Production and reworking of material from the inner continental shelf.

Much of the nearshore region is covered by silt and sand sheets of varying thickness with high silica content
overlying Pleistocene limestone. Sediments become increasingly coarse and increase in calcium carbonate
content with distance offshore. Sediment resuspension is frequent immediately seaward of the intertidal
zone due to wind-driven waves, and leads to considerable turbidity (Forde 1985).

2.3. Previous Dredging Programs in Beadon Creek

A summary of the previous dredging programs undertaken in Beadon Creek is provided in Table 1. The
Beadon Creek Marine Facility was constructed in 1964 and included capital dredging at the entrance to the
creek. Further dredging was carried out in 1968 in conjunction with the construction of a rock training wall
on the western side of the creek. During this campaign, the creek was dredged to approximately -0.7 m chart
datum (CD) (HGM 1998).

In 1999, the DoT carried out further capital and maintenance dredging works in Beadon Creek with the
primary objective of improving safe passage and mooring of vessels during cyclone events (HGM 1999). This
included dredging of the sand bar at the mouth of Beadon Creek, the entrance channel (to a minimum depth
of -1.6 m CD) and the mooring basin (to a minimum depth of -2.6 m CD). A total of 40,900 m* of dredged
material was removed during these works and deposited on the beach to the west of the rock training wall,
and in the old quarry, south of Beadon Creek Road. Other works carried out at the same time included
installation of new cyclone moorings and an upgrade of the existing timber wharf.

Maintenance dredging in Beadon Creek was carried out in November 2003, where the bell mouth and the
mid-entrance channel were dredged to a minimum depth of -1.6 m CD (JFA 2004) and approximately
9,820 m?® of material was dredged and disposed to the beach immediately west of the rock wall. Maintenance
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dredging in Beadon Creek was also undertaken in 2012 and 2013, to maintain a navigable channel for access
to the Maritime Facility. During these maintenance dredging campaigns, ~40,000 m? of material was dredged
from the bell mouth, entrance channel and berth pockets during May to September 2012 and ~13,000 m3 of
material was dredged from the entrance channel and cyclone moorings during March to May 2013. The
dredged material was disposed to the dune swales to the west of the channel entrance.

Stage 1 capital dredging of a berth pocket and turning basin on the less developed northern end of the
Beadon Creek Maritime Facility was undertaken by OMSB Pty Ltd in 2016-2017 and completed immediately
prior to undertaking the sediment survey, which is the subject of this report. The requirement for capital
dredging was identified by the DoT as part of a planned framework to upgrade and improve the Beadon
Creek Maritime Facilities to support the business and recreational needs of the community, particularly in
relation to the significant increase in industrial and commercial activities occurring in Onslow since the
development of Chevron Australia’s Wheatstone LNG/domestic gas Project. OMSB Pty Ltd offered to
undertake the planned and approved dredging works for the DoT. The design depth of the berth pocket is -
2.6 m lowest astronomical tide (LAT) and the design depth of the turning basin is -1.6 m LAT. A total volume
of ~55,000 m3® was dredged and the material was used to create a land-backed wharf in the previously
undeveloped northern end of the Maritime Facility.

Table 1 History of dredging at Beadon Creek

Date Volume (m3) Depth (m CD) Disposal Site Reference Comments
1964-1968 Unknown -0.7m Unknown HGM (1998) Capital dredging
1999 40,900 Bell mouth: - Dune swale to HGM (1999) Capital &
1.6m the west of the Maintenance
Basin: -2.6 m rock wall and dredging
quarry
2003 9,820 Bell mouth: - Dune swale to JFA (2004) Maintenance
1.6m the west of the dredging
Channel: -1.6 m rock wall
2011 Unknown Berth pocket Onshore Oceanica Unknown
adjacent to adjacent to berth (2012c)
Channel pocket
2012 ~40,000 Bell mouth: - Dune swale to BMT JFA (2013) Maintenance
1.6m the west of the dredging
Channel: -1.5m rock wall
to-2.6 m
2013 ~13,000 Channel: -1.5 m Dune swale to Maintenance
to-2.6 m the west of the dredging
Cyclone rock wall
moorings: -1.5 m
2013 ~5,000 Berth pocket Dune swale to Maintenance
adjacent to the west of the dredging
channel: -1.6 m rock wall
t0 -2.65 m
2016-2017 ~55,000 Northern end Northern bank BMT Oceanica Capital dredging
Berth pocket: - land-backed (2014)
25m wharf
Turning basin: -
1.6m
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24. Previous Sediment Investigations

2.4.1. Beadon Creek Marine Sediments

Four (4) sediment contamination investigations have recently (2009 and 2016) been undertaken within
Beadon Creek. A summary of previous contaminant sediment sampling programs is provided in Table 2. The
2009 sampling was undertaken in support of the 2012 and 2013 maintenance dredging (Oceanica JFA 2010).
In 2011, samples were tested for acid sulfate soil (ASS) characteristics on material that had been excavated
to create a small berth pocket adjacent to the maintenance dredge channel within the creek (Oceanica 2012).
Sampling was undertaken at 15 randomly distributed sites from within the proposed berth pocket and
turning circle capital dredging area and adjacent to the proposed community boating precinct immediately
North of the existing lots and West of the existing channel within the Beadon Creek Maritime Facility in 2012
(BMT Oceanica 2014). A further 13 sediment samples were collected adjacent to the proposed community
boating precinct and the Southern end of the berth pocket in 2016, prior to commencement of capital
dredging activities (BMT Oceanica 2016a).

Previous sediment surveys in Beadon Creek have investigated the following:

e Particle size distribution (PSD) and settling velocity;

e Total organic carbon (TOC)/total carbonate;

e Nutrients (TKN, TP, NH4, NO,, NOs, FRP);

e Metals (Al, Ag, As, Cd, Cr, Cu, Fe, Hg, Ni, Se and Zn);

e Potential acid sulfate soils (PASS)/Actual acid sulfate soils (AASS);
e Tributyltin (TBT);

e Total petroleum hydrocarbons (TPH);

e Polycyclic aromatic hydrocarbons (PAH); and

e Benzene, toluene, ethylbenzene and xylene (BTEX).

Sediment contaminant concentrations from Beadon Creek capital dredge area were compared to the NAGD
(2009) Interim Sediment Quality Guidelines (ISQG) and Ecological Investigation Levels and Health
Investigation Levels (EILs and HILs) from NEPM (2013). Contaminant concentrations for nutrients, metals,
TPH, PAH and BTEX concentrations from these investigations were below the relevant guidelines (BMT
Oceanica 2014).

PASS has been detected within creek sediments during investigations in 2009 and 2012, although all testing
predicted that any potential acidity would be effectively neutralised by the natural alkalinity of the sediments
(Oceanica JFA 2010, BMT Oceanica 2014). Further testing of disposed material in 2011 validated the
conclusion that dredged creek bed material presented a low likelihood of developing acidity following
onshore disposal (Oceanica 2012).

Sediment sampling in 2012 found elevated TBT concentrations exceeding NAGD (2009) ISQG-Low values at
three (3) sites adjacent to the proposed community boating precinct at the Southern end of the berth pocket,
in the surface 0.5 m of sediments at two (2) of the sites, and in the surface 1 m of sediment at the other site
(BMT Oceanica 2014). Analysis of deeper core sediments (between 1 m and 2 m) indicated TBT
concentrations were below the limit of reporting (LoR). Subsequent elutriate testing of sediments from these
sites determined that concentrations from two (2) sites exceeded the ANZECC/ARMCANZ (2000) 90% species
protection trigger value in surface sediments and in one sample at 1.5 m depth, that did not originally exceed
the ISQG-Low.

Further intensive sampling of the area identified with the risk of high TBT concentrations in 2012, was
undertaken in 2016 and involved collection of sediment samples from 11 additional sites and re-sampling of
the two (2) elevated sites from the previous sampling event (BMT Oceanica 2016a). Four (4) of the additional
sites within the identified area of risk exceeded the ISQG-Low values, with one (1) site showing exceedances
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in both 0.5m and 1 m depth ranges. The samples taken in this 2016 survey of sites where previous (2012
survey) sampling had shown exceedances of the ISQG-Low all recorded levels below ISQG-Low values. The
five (5) samples which showed elevated TBT levels were subjected to elutriate testing and two (2) samples
exceeded the ANZECC/ARMCANZ (2000) 90% species protection level. The results of both 2012 and 2016
surveys showed no apparent spatial trend or pattern within the body of sediment where some elevated TBT
levels were detected.

Between 1.5 m and 3.5 m depth of surface sediment material was removed from this area during the recent
dredging program and buried within the wharf land-fill reclamation area to mitigate the potential impacts of
TBT. There were no exceedances of relevant guidelines for TBT in water and biota during the Stage 1 capital
dredging campaign (Pers comms Louise Synnot, 2017).

Sediment investigations of the dredged sediment material from previous maintenance dredging programs
determined it was suitable for disposal to land.

Table 2 Summary of previous contaminant sediment sampling investigations

Year Study Monitoring Site Comments

There were no
exceedances of the
relevant guidelines for
nutrients, metals, or
tributyltin (TBT).
PASS detected, although
neutralised by natural
alkalinity of sediment

2009 Full Suite Bell mouth, Basin

Berth Pocket

2011 Disposed material 2011

PASS testing indicated no
low likelihood of acidity

2012

Full Suite, 15 sites Capital
Dredging

Berth Pocket, Turning
circle, Community boating
precinct

There were no
exceedances of the
relevant guidelines for
nutrients, metals, TPH,
PAH and BTEX.

Three sites exceeded
ISQG-Low for TBT in the
surface samples, one site

also exceeded 0.5-1m

sample.

Elevated elutriate TBT
concentrations exceed the
Screening Levels in the
surface 0.5 m at two sites
and to 1.5 m at one site.

2016

13 TBT Samples, Capital
dredging

Community boating
precinct

Four sites exceeded ISQG-
Low for TBT in the surface
samples, one site also
exceeded 0.5 -1m.
Subsequent, elutriate TBT
concentrations exceeded
at two locations in surface
0.5mand 1.0 m.

Geotechnical sediment investigations of Beadon Creek were carried out in 1968, 1975, 1986, 1999 and 2014.
With the exception of 2014, the probes undertaken did not extend below -4 m CD and were reported to have
encountered sand and shells at the surface of the creek bed, which were underlain by a hard sand/soft rock
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or rock at a relatively shallow depth (CH2MHILL 2014). Eight (8) geotechnical boreholes to -13 m CD depth
were collected along the line of the proposed wharf, three (3) boreholes were positioned within the proposed
berth pocket to a depth of -4 m CD and one (1) borehole to -7.7 m CD collected on the Western edge of the
creek adjacent to the small car park at the northern end of the gravel access road to investigate a proposed
fishing platform site (CH2MHILL 2014). The engineering model identified the following engineering geological
units:

e Marine/Estuarine Deposits: Typically, loose dark grey or yellow brown silty sand/ gravelly silty sand/
sandy gravel or soft to firm low plasticity silty clay. The depth of these materials varied significantly
ranging from -2.9 m to -6.9 m CD and typically between 2 m and 6.5 m thick.

e Tantabiddi Member: A layer of cap rock comprised of yellow/brown low to high strength
calcarenite/limestone found along the southern end of the wharf line from a depth ranging from -
1 mto-1.6 m CD up to 2.4 m thick.

e Upper Onslow Red Beds: Described as medium dense to dense, orange brown silt sand/ sandy silt
with gravel of authigenic nodules of siltstone/ sandstone (cemented silt/ sand) or very stiff orange
brown high plasticity silty clay with authigenic nodules of siltstone/ sandstone. The top of the horizon
varies between a depth of -1 m to -4 m CD and is typically between 3 m to 6 m thick.

e Lower Onslow Red Beds: Low to medium strength claystone, siltstone of sandstone with minor
limestone interpreted as weak rock with low to medium strength. The top of the horizon varies
between a depth of -6.2 m to -10 m CD and thickness extends below -13 m CD.

The results of the laboratory test data for each geological unit is presented in Table 3.

Table 3 Geotechnical test results for engineering geological units (CH2ZMHILL 2014)

Tests Marine/Estuarine Tantabiddi Upper Onslow Lower Onslow
Deposits Member Red Beds Red Beds
Top of horizon +1-0m CD -1-1.6 m CD -1-4m CD -6.2-10 m CD
Thickness 2-6.5m 0-2.4m 3-6m Extends below
13mCD
Moisture (%) 16.1-40.8% N/A 14.5-24%
TOC (%) <5% N/A
PSD Gravel 0-27% N/A 0-39% 0-5%
Sand 41-95% N/A 9-74% 28-55%
Fines 3-45% N/A 14-71% 42-68%

2.4.2, Nearshore

Sediment quality has been assessed in the vicinity of the dredged area in three (3) previous investigations.
Background Quality of Pilbara Coast Sediments (DEC 2006)

In June 2005, marine sediments were assessed by the Department of Environment and Conservation (DEC)
at four locations offshore from Beadon Creek to estimate the background concentrations for selected
contaminants (DEC 2006). A primary assumption for this study was that no anthropogenic contamination had
occurred in this area, with sediments analysed for TBT, PAHs, TPH, BTEX, organochlorine pesticides and
polychlorinated biphenyls (PCBs), and total metals and metalloids (Al, As, Cd, Cr, Co, Cu, Fe, Pb, Hg, Ni, Se,
Ag, V and Zn) (DEC 2006). The results of this study confirmed that there was no discernible anthropogenic
enrichment of contaminants in sediments offshore of Beadon Creek. All concentrations of TBT, PAHs, TPH,
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BTEX, OC pesticides and PCBs were reported as below the laboratory limit of reporting (LoR). The DEC (2006)
also estimated natural background concentrations of trace metals in marine sediments, noting that natural
background concentrations of arsenic were above the ANZECC/ARMCANZ (2000) Screening Level. All other
mean trace metal concentrations in sediments offshore of Beadon Creek were below their relevant
ANZECC/ARMCANZ (2000) Screening Levels (DEC 2006).

Wheatstone Pilot Investigation

In February 2009, URS collected surface sediment samples as a pilot investigation for the Wheatstone Project
at 17 nearshore sites spanning from Ashburton North to Coolgra Point, to provide a broad understanding of
sediment characteristics within and surrounding the Project area (Chevron 2010c). Sediments were analysed
for a suite of total trace metals (Al, As, Ba, Be, Cd, Cr, Cu, Fe, Mn, Hg, Ni, Pb, Se, V, Zn), TPH, BTEX and TBT.
The results of this study generally agreed with those of DEC (2006), with concentrations of TPH, BTEX, TBT
and trace metals! being below the laboratory LoR or below the relevant NAGD (2009) ISQG-Low. The only
exception was Arsenic, which was found to occur in naturally elevated background concentrations during the
DEC (2006) survey, but not the URS (Chevron 2010c) survey. Samples from nine nearshore sampling locations
from Ashburton North to Coolgra Point were predominantly comprised of sand fractions, ranging from 63%
to 94% (mean 78%) (Chevron 2010c).

The URS pilot investigation established strong correlation trace element ratios exist between Aluminium,
which is commonly used as a proxy element to represent variations in fine fractions of sediment, and trace
metals in sampled whole sediments (Loring and Rantula 1992). Grain size was therefore determined to be
the principle factor which controls the metal concentrations in tested sediments, with the exception of
Arsenic which did not correlate with Aluminium (Chevron 2010c).

Wheatstone Dredging Program Sediment Quality Assessment

A total of 72 short core, 15 deep core and 64 grab sampling locations were identified for collection of
sediments from the Wheatstone Project site, approximately 14 km West of Beadon Creek, and at proposed
offshore disposal sites and surrounding areas (Chevron 2010c). Short cores were sampled using a manually
driven piston coring device within the dredge footprint, although refusal was encountered at every sample
location at a depth of less than 0.4 m, resulting in only one sample per short core location. A van veen grab
sampler was used at 11 of the 72 short core sampling locations where a core sample was not obtained due
to lack of penetration of the piston corer at these sampling locations (armoured shelly surface and loss of
core). Deep cores were sampled to the full depth of dredging (13.5 m CD). Sediments 1 m below the seafloor
were sampled for all Contaminants of Potential Concern (COPCs) except TBT and radionuclides (Chevron
2010c). Sediments deeper than 1 m were sampled as part of the geotechnical investigations. Grab samples
were collected from the five (5) proposed offshore disposal sites, three (44 sampling locations) of which are
located nearshore (Disposal Sites A, B, & C) (Chevron 2010c).

The samples were analysed for:

e Metals:
o Short Cores: Al, Sb, As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Zn;
o Deep Cores: Al, Sb, As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Zn, Be, Co, Fe, Mn, Mo, Se, Ag, Sn, V;
e TBT (excl Deep Cores & Grab);
e TOC (excl Deep Cores & Grab);
e Moisture Content;
e PSD (19 selected short cores and minimum 2 grab samples in each disposal site);

1 Although the results of trace metals analysis from the DEC (2006) and URS (Chevron 2010c) surveys were generally consistent, it is noted that the
DEC (2006) survey did not include analysis of Ba, Be, Mn, whilst the URS (Chevron 2010c) survey did not include analysis of Ag.
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e Carbonate content (CaCOs) (19 selected short cores and minimum 2 grab samples in each disposal
site);

e Radionuclides (five randomly selected short core samples);

e Acid Sulfate Soils (ASS) Screening Test; and

e Chromium Suite Test (Scr).

Sediments within the dredge area were described as dark red to red brown clayey gravelly sands with
abundant CaCOs; shells and shell fragments, with varying mud (silt and clay fraction) contents of between
20%-40% and gravel contents ranging from <5% to 34% (Chevron 2010c). Surficial sediments of the proposed
nearshore disposal sites A and B were comprised approximately 60% of sand fraction compared to
approximately 52% in near surface sediments from the dredge area. Clay content typically varied between
13% and 16% in surficial sediments among all nearshore samples (Chevron 2010c). Hard armoured surfaces
were sampled at numerous locations. TOC content was typically <0.2%. Sediment texture between the three
(3) proposed nearshore disposal sites was similar with mud content ranging from 20% to 27% and surficial
sediments comprising red brown ferruginous slightly gravelly muddy sands. Sediment colour was increasingly
grey greenish colour and higher CaCO; content with distance from shore, reflecting the increasing marine
influence to the sediment composition and decreasing lithogenic/terrigenous component (i.e. ferruginized
clays and silts) (Chevron 2010c).

Concentrations of three of the COPCs (As, Cr and Ni) exceeded the NAGD screening levels for marine
sediments. However, this only occurred at a limited number of sites and it was concluded these were
naturally occurring concentrations (Chevron 2010c). Higher concentrations of these trace metals generally
occurred within fine-grained material close to shore which decreased with distance from shore. The spatial
distribution of COPCs in sediments is likely to be driven mainly by a strongly positive correlation between
contaminants and fine-grained particles and/or TOC, which is known to increase the absorptive capacity of
sediment (Matthai and Birch 2000), rather than proximity of sediments to anthropogenic sediment sources.
Examination of this relationship found statistically significant correlations between Al and Cr, Cu, Ni and Zn
(r=>0.72, n=136), which confirms the capacity of muds and clays to absorb metals (Chevron 2010c). Results
of weak-acid extraction testing support these findings and determined that the extractable portion of As, Ni
and Cr in near surface sediments is about 10% of the total extractable concentration and well below NAGD
(2009) 1SQG-low levels and is therefore unlikely to be bioavailable at concentrations sufficient to have
adverse effects on aquatic biota (Chevron 2010c). Geochemical characterisation of two deep core samples
to a depth of 13.5 m indicates that the subsurface geochemistry is similar and very homogenous throughout
the horizons sampled, although Ni was present in higher levels within deeper core samples (Chevron 2010c).

An assessment of PASS and the carbonate buffering capacity of shallow and deep sediments was also
undertaken. Analytical methods used to determine the presence of PASS included the acid sulfate soils (ASS)
screening test (based on pHr and pHerox values and a reaction rating) and the Chromium Suite Test (Scr). The
risk of ASS material was determined to be low. This is indicated by the negligible acid generating capacity of
the sediments, or where PASS was encountered, typically in the surficial sediment profile close to the
coastline, laboratory testing indicates the sediments have sufficient available carbonate buffering capacity
to negate any potential acidity for material that may be placed onshore (Chevron 2010d).

2.5. Identifying Contaminants of Potential Concern

The NAGD (2009) identifies the common metals and metalloids (e.g. Cu, Pb, Zn, Cr, Cd, Ni, Hg, As) are the
most widespread pollutants in Australia, being present in most contaminated sediments, sometimes at high
levels. Organotin compounds are also common contaminants in ports and harbours and are frequently
present at high levels in berths and inner harbour areas. Petroleum hydrocarbons and polycyclic aromatic
hydrocarbons (PAHs) are also common but are normally found at elevated levels only in restricted locations.
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A review of the potential contaminant sources of the North-West Shelf (NWS) was undertaken in Chevron
(2010c). Potential contaminants identified from marine based activities included organic and inorganic
contaminants from the oil and gas industry, shipping activities, commercial and recreational fishing activities,
aquaculture and tourism. Coastal issues such as domestic waste, e.g. sewage disposal, have been perceived
as less significant in this region than elsewhere because of low population density. However, potential
pollutants from diffuse sources in the region include metals and antifoulants from shipping, harbour works,
shore-based plants and cross-shelf trunklines. A review of contaminant sources, impacts, pathways and
effects on the NWS by Fandry et al. (2006) identified the following COPCs in the region, including:

e Metals: (Ba, Cd, Cr, Cu, Pb, Hg and Zn) associated with shipment of minerals and runoff from onshore
mining activities;

e TBT: antifoulant on ships

e Nitrogen: Nutrients

e Produced Water from industrial processing;

e Hydrocarbons associated with oil spills and chronic releases such as bilge and tank residues from
ships.

Due to the undeveloped nature of the catchment and sparse farming practices it was considered that sources
for PAHs and Organochlorine (OC) pesticides would be unlikely to make a substantial contribution to
contaminant loads in offshore sediments (Fandry et al. 2006).

Review of available literature from previous sediment investigations and review of potential indicates that
with the exception of TBT, there are very few known COPC in the region.
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3. Sampling and Analysis Methods

Field investigations were undertaken by two qualified marine scientists between 15-18 March 2017. The
following tasks were completed during the sampling event:

e Sediment coring using a vibrocorer at 11 locations;
e Sediment grabs of surficial sediments at 14 locations; and
e Test pit at one (1) location.

A total of 49 surface and subsurface sediment samples were collected from 26 sampling locations during the
field survey.

3.1. Field Sampling

3.1.1. Sampling Design

The date, time, water depth, coordinates and sample type of the 26 sediment sampling locations are
presented in Table 5 and shown in Figure 2. The sampling design reflects recommendations provided in
NAGD (2009), DER (2014) and NEPM (2013). The proposed harbour approach channel for capital dredging
was divided into three distinct areas based on the likelihood of potential changes in physical and chemical
characteristics:

1. Berth pocket/turning circle;
2. Inner channel; and
3. Outer channel.

Sediment sampling locations were randomly distributed within each area selected for sampling. In
accordance with NAGD (2009), the number of sample locations were focussed on the volume of the layer of
recent sediments which could be contaminated, but does not include the volume of underlying natural
geological materials which are, except for the surface 1 m of sediment, expected to be uncontaminated. The
indicative gross volume of sediment expected to be dredged and the surface area for the berth
pocket/turning circle, inner channel and outer channel are shown in Table 5.

Capital dredging of much of the berth pocket had only recently been completed prior to sampling (i.e. within
days of the sampling event). Therefore, it has been assumed that sediment sampling was undertaken on the
surface 1 m layer previously dredged (Table 5), and further capital dredging of the older underlying deposits
could not be contaminated under the same principles.

Based on available data (see Section 2.0), all three dredge areas were classified as “probably clean”. The
exception was elevated TBT concentrations detected during the 2012 and 2016 sampling surveys in surface
sediments adjacent to the proposed community boating precinct. The identified body of sediment where
elevated TBT levels have previously been detected only slightly encroaches into the proposed capital dredge
area at the southern end of the proposed berth pocket. However, as described in Section 2.4.1, between
1.5 m and 3.5 m of surface sediment material has since been dredged from the southern end of the berth
pocket and buried within the reclaimed wharf land-fill to mitigate the potential impacts of TBT. Intensive
sampling of the risk of TBT prior to the recent capital dredging program indicated low TBT concentrations
below 1.5 m depth which met ISQG-Low values. An overview of the sampling locations from the Berth
Pocket/Turning Circle in 2012 (BMT Oceanica 2014), 2016 (BMT Oceanica 2016) and 2017 sampling locations
are presented in Figure 3. There were no exceedances of relevant guidelines for TBT in water or biota
monitored during the 2016/17 Beadon Creek capital dredging campaign (pers comms Louise Synnot 2017),
so it is considered highly unlikely TBT contamination risks are present in dredging the underlying materials.
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Sampling Coordinates Depth Date Time Method? Field
Location . . (m CD) Qc3
Latitude Longitude
Berth Pocket/ Turning Circle
BP1 21.645657 115.131424 -2.83 15/03/2017 10:20 G
BP2 21.64643501 115.131393 -3.18 15/03/2017 9:23 G
BP4 21.64602002 115.13175 -1.77 16/03/2017 7:02 C
TC1 21.64458001 115.13111 -2.07 15/03/2017 16:36 C
TC2 21.64470004 115.132048 -0.12 15/03/2017 11:06 G
TC3 21.64517697 115.131982 -1.60 15/03/2017 10:25 G
TC4 21.64446602 115.131489 -2.25 15/03/2017 13:41 G
TC5 21.64533597 115.132283 1.71 17/03/2017 10:00 TP
Inner Channel
IC1 21.64314997 115.13165 -2.14 18/03/2017 15:30 C R
IC2 21.64358499 115.131426 -2.52 15/03/2017 13:46 G
IC3 21.64256299 115.131701 -1.94 16/03/2017 16:49 Cc
IC4 21.64004498 115.132835 -0.72 16/03/2017 10:23 G
IC5 21.64060699 115.132453 -1.08 18/03/2017 9:50 C
IC6 21.63997801 115.132436 -1.95 16/03/2017 10:26 G
IC7 21.64412001 115.13124 -2.09 16/03/2017 17:41 C S
IC8 21.63935096 115.132814 -1.64 18/03/2017 9:25 C
Outer Channel
OC1 21.63464201 115.132844 -2.2 17/03/2017 12:00 C
oc2 21.62456 115.12868 -4.8 18/03/2017 8:30 Cc
0oC3 21.63621001 115.13359 -1.2 17/03/2017 8:30 Cc
OoC4 21.63125496 115.131202 -4.0 17/03/2017 11:20 C S
OC5 21.62736903 115.129169 -6.0 18/03/2017 14:20 G
OC6 21.61724 115.12566 -6.5 17/03/2017 15:42 G
OoC7 21.62240996 115.127198 -6.0 18/03/2017 13:41 G R
oC8 21.61386 115.1237 -8.0 17/03/2017 15:14 G
0oC9 21.61494998 115.12462 -7.5 17/03/2017 15:21 G
OC10 21.61931997 115.12644 -6.5 17/03/2017 16:16 G

1 Depths for the berth pocket/turning circle are presented as Chart Datum due to the anchor barge not having a depth sounder.
Depths for the outer channel were depths recorded during sampling
2 Definitions: C= Core, G= Grab and TP= Test Pit

3 Definitions: R= Field Replicates, S= Field Split Triplicates



iy AN sy

1.16.000

0 100 200
-_— Veters

Legend

4 02 Marine 2017 Sampling Locations
inner Channel
Quter Channel

I Turning Circle & Berth Pockst

— Stage 2 Propesed BPITC Dredged Area

PROJECT: Onslow Marine Support Base
MAP NAME: Current Sediment Sampling

ONSLOW MARINE Locations
E“““,‘E DM__:B SUPPORT DASE Date: 19/05/2017

Coordinate Systam: GCS WGS 1984

Figure 2 Sediment sampling locations divided into three (3) areas and the footprint of the capital dredging program completed
days prior to the field investigations

Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 21
OMSB Pty Ltd
16WAU-0008/1701010



Legend
4 Q2 Maring 2017 Sampling Lecaticns

4 Qcsanics 20°2 Sampling Locsticns

4 Cceanicz 2076 Sampling Locsticns
[::] IB7 Cenmtaminatad Area

— Stage 2 Propused BRTC Dicdgea Arca
~—— Stage " BR/TC Dredged Area

1:2,000

0 12525
e Moelors

PROJECT: Onslow Marine Support Base

MAP NAME: Current Sediment Sampling
DM ONSLOW MARINE Locations in BPITC
M.ﬂR!NE SUPFDRT HASE Daw: 19;@201?

: Coordinale Syslern. GCS WGS 1004

Figure 3 Current sediment sampling locations that have been collected within the Berth Pocket/ Turning Circle

Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 22
OMSB Pty Ltd
16WAU-0008/1701010



Table 5 Dredge area volumes, surface areas and number of sample locations
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Area Dredge volume (m?3) Surface Area (m?) Sample Locations?
Outer Channel 514,000 168,500 10
Inner Channel 244,000 73,300 8
Berth pocket/ turning circle 172,000 38,000 62

1 Assumes sediments are “probably clean”
2 Six (6) sites sampled within the capital dredge area in 2012 and a further 13 sites sampled in the TBT contaminated area in 2016.
dredging completed days prior to survey

Field Quality Control Samples

Field quality control samples included the following sampling design in accordance with NAGD (2009) and
NEPM (2013):

e One trip blank filled with inert chromographic sand;

e Three field replicates (that is, three separate samples taken at the same location) to determine the
variability of the physical and chemical characteristics; and

e Three field splits (that is, samples thoroughly mixed then split into three sub-samples with one of the
three samples sent to a secondary laboratory) to assess laboratory variation.

Sediments were also collected for elutriate testing at a number of locations in the event samples exceeded
ISQG-Low values.

3.1.2. Vibracoring

Vibracoring was undertaken at 11 locations; two (2) locations within the berth pocket/turning circle (BP4,
TC1), five (5) locations within the inner channel (IC1, IC3, IC5, IC7, IC8) and four (4) locations within the outer
channel (OC1, OC2, OC3, 0OC4). Vibracoring was selected as the appropriate sampling technique based on
piston coring undertaken for Wheatstone Project encountering refusal at 72 sample locations at a depth of
less than 0.4 m, resulting in only surficial sediments being collected. Vibracoring is the recommended
technique for coarse or firm sediment in NAGD (2009).

A 76.2mm diameter stainless steel tube of 6 m length was fastened to a custom-made bracket which uses
the flexible shaft of a small concrete vibrator to penetrate the tube into unconsolidated sediment (Figure 4).
The tube was suspended from an A-frame/Hiab over the side of the vessel and vibrated into unconsolidated
sediment. A plastic liner was used inside the tube to collect the sample and a one-way core catcher was
custom made for the tube to prevent losing the sample on recovery. Three-point anchoring was required at
all sampling locations.

The tube was recovered using the deck winch, the actual core depth was recorded and the core sample was
removed from the tube. The core sample was initially vertically hung to settle sediments prior to being laid
out on the deck and a photographic and observation record was taken before packing sediment into
laboratory containers. Each sediment core was divided into 0.5 m depth intervals and samples were collected
at each interval. The actual core depth recorded was typically deeper than the visual length of the core
following removal due to a combination of the compaction of sediments during retrieval and the diameter
of the plastic liner being larger (130 mm) than the tube (76.2 mm), creating additional space for sediments
to fill at the base of the core once removed. However, due to the amount of sediment required for sampling
tests, the core was typically split between into two horizons, as such it is possible that sediment from depths
greater than the top 1m may have been sampled.
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3.1.3. Sediment Grab

Surficial sediment samples were collected using a van Veen sediment grab (225 x 200 mm) at 15 locations;
four (4) locations within the berth pocket/turning circle (BP1, BP2, TC3, TC4), three (3) locations within the
inner channel (IC2, IC4, IC6) and six (6) locations within the outer channel (OC5, OC6, OC7, OC8, 0OC9, OC10).

The van Veen grab (225 mm x 200 mm) is constructed of two stainless steel buckets with zinc plated steel
arms which collects a volume sample of 3 litres. The grab is lightweight (13 kg) which enabled deployment
by hand using a pulley block hung over the side of the vessel (Figure 4). The impact of the grab on the bottom
surface triggers a release mechanism to shut the buckets together and collect the sample. On return of the
sample to the surface the water was carefully removed and the sediment was emptied into a plastic bucket
and a photographic and observation record was taken before packing sediment into laboratory containers.
Shell grit and coral rubble was encountered in surface sediments at many grab sites preventing the grab from
closing properly and often resulting in more than one grab required at sampling locations. Samples were
homogenised where the sediment from more than one grab was used to achieve the sample quantity
required. The grab was decontaminated using appropriate decontamination solution (i.e. DECON) between
each sampling location.

3.14. Test Pit

One test pit sample was collected from the intertidal area of the turning circle during low tide. The pit was
excavated by hand with nitrile gloves. Surface sediment removed was packed into laboratory containers.

b)

Figure 4 Field sampling images presenting a) vibracoring using a 6 m, 76.2mm diameter stainless steel tube housing the flexible
shaft from a small concrete vibrator, and b) the deployment of the van veen grab using a pulley block hung over the side of the
vessel
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3.1.5. Acid Sulfate Soils Screening Test

The DER Guideline document for acid sulfate soils (DER 2015) describes how to identify PASS risk areas and
the subsequent assessment methods, including sampling and reporting for dredge material that is planned
to be disposed on land. Landgate’s Shared Land Information Platform (SLIP) identified sediments within the
proposed capital dredge area are classified as a high probability of PASS occurrence, although with very low
confidence. Therefore, the actual and potential acidity of the capital dredge area sediments has been
analysed.

PASS screening tests (EA037) were undertaken in the field immediately following collection of sediment
samples. The analytical methods selected for the analysis of PASS was undertaken in accordance with
methodologies outlined in DER (2015).

PASS screening tests are a measure of pHs and pHsox (including assessment of reaction rating). The pHe test
measures the existing acidity and is therefore a useful indicator as to whether ASS are present. The pHrox test
(or rapid oxidation) is used to indicate the presence of iron sulphides or PASS.

The test involves adding 30% hydrogen peroxide (H.0;) to a sample of sediment (to mimic the natural
addition of air to the sediment). If sulphides are present, a reaction with the hydrogen peroxide will occur.
The reaction can be influenced by the amount of sulphides in the sample and the presence of organic matter.
A more vigorous reaction usually indicates a higher potential for acidity. The value of pHrox and its
relationship to pHe is also used to identify PASS. A lower final pHrox value and a greater difference between
pHrox in comparison to pHg, is indicative of the presence of PASS.

Detailed PASS screening test methodology is further described in Appendix A of DER (2015).

3.1.6. Laboratory Testing

The sediment samples were packed into suitable (laboratory supplied) jars and plastic bags and stored on ice
during the field program and transferred to a freezer at the completion of each day. All samples were marked
with a unique identifier with the date/time and sampler’s name using a ‘Wet Write’ permanent marker. All
samples were listed on an 02 Marine Chain of Custody (CoC) form and that form was included with the
samples when transported to the NATA-accredited laboratory for analysis. Copies of the CoC are provided in
Appendix A.

ALS Global Pty Ltd was selected for this project as the primary laboratory and Advanced Analytical Australia
Pty Ltd was selected as the secondary laboratory.

The sediment samples were analysed for the following parameters:

e Sediment Properties: Particle size analysis (PSA), total organic carbon (TOC), moisture content;

¢ Inorganic Compounds: Total metals and metalloids (Al, Ag, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Sb, V
and Zn);

e Organic Compounds: TPH, BTEX, PAH and TBT;

e Nutrients (TN, TKN, NH4, NO2+NOs, TP, FRP); and

e Acid sulfate soils (SCr).

The analytical procedures used by the laboratory are described in Appendix B. ALS Global Pty Ltd has a
comprehensive best practice QA/QC program designed to provide highly defensible analytical data in
accordance with NEPM (1999), ANZECC/ARMCANZ (2000) and NAGD (DEHWA (2009) guidelines. ALS
undertakes Laboratory Control Samples (LCS), Method Blanks (MB), Matrix Spikes (MS), Laboratory
Duplicates (Dups) and Surrogates (where applicable), at frequencies at or above the NEPM guidelines —
revised 2013.
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Previous sediment sampling indicates a low likelihood of contamination of the proposed dredged sediments;
therefore, the following risk-based screening approach was used to select samples and analytes for analysis:

e Sample surficial sediments from cores in the turning circle, inner channel and outer channel areas;

e Focus sampling on locations within the berthing pocket/turning circle that were not just dredged
during the capital dredging completed in the days prior to sampling;

e Sample deeper cores for at least one site considered to have the highest risk of contamination within
each area;

e Test contaminants with the highest risk (i.e. metals, TBT) at the majority of locations with less
emphasis on contaminants which historical sampling indicates are lower risk (i.e. nutrients,
hydrocarbons);

e Samples selected for chromium reducible sulfur suite testing are based on the results from soil field
pH tests;

e Test all split field quality control samples, including samples sent to the secondary laboratory;

e Test one replicate field quality control sample for variability of sediment physical and chemical
characteristics; and

e All the remaining samples were stored frozen for further analysis, if required.

A summary of the sediment samples that were analysed and preserved is provided in Table 6.

Table 6 Sediment samples and contaminants analysed (A) and preserved (P)

Analytes QA/QC
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Berth Pocket/ Turning Circle
BP1 S P P P P P A - - -
BP2 S P P P P P P - - -
BP4 0.7m A A A A A P 2P - -
TC1 0.75m A A A A A P - 2A
1.5m A A A A A A P - 2A
TC2 S A A A A A P 2P 1A/1P -
TC3 S P P P P P A - - -
TC4 S A A A P P P - - -
TC5 S A A P P P A - - -
Total Analyzed/Preserved 6/3 6/3 5/4 4/5 4/5 4/5 0/6 1/1 4/0
Inner Channel
IC1 0.75m A A A A A P - 1A/1P -
1.5m P P P P P A - - -
IC2 S A A P A A P P - -
IC3 0.75m A A A P P A 2P
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1.5m P P P P P P - - -
IC4 S A A A A P P - - -
IC5 0.75m A A A A A P - - -
1.5m P P P P P A - - -
2.2m P P P P P A - - -
IC6 S A A A P P P - - -
IC7 0.6m A A A A A P P - -
1.2m A A P P P P - - -
IC8 0.6m A A P P A A P
1.2m P P P P P P - - -
Total Analyzed/Preserved 9/5 9/5 6/8 5/9 5/9 5/9 0/5 171 0/0
Outer Channel
OC1 0.75m A A A A A A - - 2A
1.5m P P P P P P - - -
0oC2 0.5m A A A P A P 2P - -
1.0m A A P P P P - - -
OC3 0.5m A A A A A P P
1.0m A A P P P P
OoC4 0.6m A A A A A A P
1.2m P P P P P A 2P
0OC5 A A A A P A
0C6 S A A A P P A
OoC7 S A A A A A A 1A/1P
OC8 S A A A P P P P
0oC9 S A A A P P A
OC10 S A A A A A P P
Total Analyzed/Preserved 12/2 12/2 10/4 6/8 6/8 717 0/8 1/1 2/0
3.2. Sediment Data Assessment

3.2.1.

The results for organic and inorganic compounds were compared to the ISQG-Low, which were developed as
part of the ANZECC/ARMCANZ Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000).

Comparison of Data to Screening Levels
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Revised sediment quality guidelines were applied where appropriate as detailed in (Simpson et al. 2013). A
screening level is exceeded if the upper 95% upper confidence limit of the mean (95% UCL) for a contaminant
exceeds the ISQG-Low. The USEPA’s ProUCL software is used to calculate and recommend the most
appropriate 95% UCL test to apply based on the data size, data distribution and skewness. If the 95% UCL
does not exceed the screening level, this means there is a 95% probability that the mean concentration of
that contaminant within the material to be dredged will not exceed the screening level. If the 95 UCL of a
contaminant exceeds the specified screening level, it is a Contaminant of Potential Concern (COPC) and
evaluation should proceed through the decision-tree described in NAGD (2009).

The capital dredge material from the berth pocket/turning circle, inner channel and outer channel will be
disposed to land, therefore characterisation of the material and assessment of its compatibility with the
receiving environment and associated land uses on a site-specific basis is required in accordance with
guidance provided in Schedule B2 of the NEPM. These guidelines consist of Ecological Health Investigation
Levels (EILs) and Health Investigation Levels (HILs). Health Investigation Level D for industrial areas was
applied, as this material would be disposed to a potential future Light Industrial Area.

Chevron (2010) and DEC (2006) both identified that PSD is a principle factor which determines the
concentrations of metals in sediments. Investigations demonstrated strong correlations between Al
concentrations and the proportion of mud fractions (clay and silt), as well as Al and the concentrations of
metals tested, suggesting Al can be used to normalise the concentrations of other metals in areas with
samples of variable PSD. Regression analysis was undertaken on Al concentrations and the proportion of mud
fractions, as well as between the concentrations of Al and other metals to reveal which results may be
influenced by the variability of the particle sizes between samples.

3.2.2. PASS Field Screening Test

The results of field screening tests are presented in a table to present the results of the three (3) combining
factors considered in arriving at a ‘positive field sulphide identification’:

e Areaction with hydrogen peroxide as classified in Table 7 — this reaction should be rated e.g. L = low
reaction, M = medium reaction, H = high reaction, X = extreme reaction, V = volcanic reaction.

e The actual value of pHrox . If the pHrox <3, and a significant reaction occurred, then it strongly
indicates PASS.

e A much lower pHrox than field pHe . The lower the final pHrox value and the greater the difference
between the pHrox compared to the pHg, the more indicative of the presence of PASS.

A total of 16 samples from the 45 tested were selected for further laboratory analysis using the Chromium
Reducible Sulfur Suite method. The selection of samples for further analysis were based on the following
conservative results from the PASS Screening Test to indicate the sediment is likely to contain sulfides:

e ‘High’ or greater reaction rating;
e Actual value of pHrox <6; and
e Difference in pHrox and pHe value of >2 units.



Table 7 Reaction observations to determine appropriate rating

Reaction Rating | Key Observations
Low L Little to no reaction, languid bubble formation
Medium M Languid bubble formation two or more layers
High H Active bubble formation inside test tube, mild effervescence
Extreme X Foaming inside test tube, moderate effervescence, faint sulfuric odour
Volcanic \% Vigorous foaming & overflow/ eruption, strong effervescence, strong sulfuric odour

3.2.3. Chromium Reducible Sulfur Suite

The chromium reducible sulfur suite method was used, this method involves a series of steps that yield an
estimate of the actual and potential acidity, the acid neutralising capacity (ANC) and the total net acidity of
a sediment sample. The soil pH, in potassium chloride suspension (pHka), gives an estimate of the actual
acidity of the sediment. The reduced inorganic sulfur content (Sc¢;) provides an estimate of the potential
sulfidic acidity of the sediment, which is assessed against an Action Criteria (DER 2015). Titratable Actual
Acidity (TAAka) and/or Net Acid Soluble Sulfur (Snas) are analysed if pHxa is <6.5. The ANC provides an
estimate of the ability of the sediment to naturally neutralise any acid produced (e.g. due to the presence of
carbonate material).

The total net acidity is calculated via Acid-Base Accounting (ABA), using the following equation (Ahern et al.
2004):

Net Acidity = Potential Sulfidic Acidity + Existing Acidity -ANC/FF
where:

e Potential Sulfidic Acidity is represented by Sc: (converted from %S to mol H+/tonne by multiplying by
623.7).

e If there is no existing acidity, i.e. the sample has a pHka greater than 6.5, the TAAgq is assumed to be
zero and the Existing Acidity term is neglected. If the pHkq is less than 6.5, the TAA«q is measured and
used for the Existing Acidity term in mol H+/tonne.

e ANC s represented by ANCgr (converted from %CaCO3 to mol H+/tonne by multiplying by 199.8).

e FFis the fineness factor.

As the samples are finely ground in the laboratory, the ANC likely to be experienced in the field could be
overestimated and therefore the net acid risk, underestimated. To allow for this, the measurements of ANC
are divided by a fineness factor (FF) during ABA. A fineness factor of 1.5 was selected for this study to
ensure a conservative calculation of the neutralising capacity for the fine shell and carbonate silts.

3.2.4. QA/QC Assessment

The precision of the sediment analyses was determined by quantifying the differences between the
concentrations of analytes in the QA/QC samples, using the method outlined in the NAGD (NAGD 2009).

The relative percent difference (RPD) was calculated for analyte concentrations in the sample splits (both
inter-laboratory and intra-laboratory splits) was calculated for analyte concentrations in the field replicates.

The RPD is calculated as follows

(dif ference between sample splits) X 100

RPD (%) =

(average of sample splits)
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The RPD of sample splits should be less than £35% for field splits and £50% for field replicates, although the
guidelines note that this may not always be the case where the sediments are very heterogeneous or
greatly differing in grain size (NAGD 2009). If the RPD for a measured analyte fell outside of these limits, the
value of the measured analyte was flagged as an estimate rather than a precise value (NAGD 2009).




4.

4.1.

4.1.1.

Berth Pocket/Turning Circle

Results

Sediment Properties

Field Observations

A summary of the observed sediment characteristics of the samples from the berth pocket/turning circle is
provided in Table 8. Sediment samples from the berth pocket/ turning circle were predominantly composed
of brown fine sand. The core at location TC1 achieved a depth of -1.5 m before refusal although BP4 only
sampled to -0.7 m. Shelly grit and coral rubble were found in sediment beneath the surface layer, although
clay was observed in the deeper section of the core (-1.5 m) collected from TC1, which was recently dredged.
A slight odour was detected in replicate samples collected from TC2.

Table 8 Description of the characteristics of sediment samples taken from the berth pocket/turning circle capital dredge area.

Location | Depth Depth Sediment Description Photograph
Core Interval
(m) (m)
Dense brown/grey, fine sand,
BP1 S 0-0.3 >10% fines
Dense brown fine sand, 5-10%
BP2 S 0-0.3 fines. Some leaves/twigs found
in sample
Loose soft brown medium
sand, <5% fines. Gravel
BP4 0.7 0-0.7 beneath surficial sediment
layer of shell/ coral grit

Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment
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Location | Depth Depth Sediment Description Photograph
Core Interval
(m) (m)
Dense fine/medium brown
0-0.75 sand, 10% fines, Shell/ coral
grit fragments
TC1 -15
Dense brown silty sand, >10%
0.75-1.5 fines, clay concentrations
increase at depth
Loose brown with some dark
TC2 S 0-0.3 grey fine sand, 5-10% fines
TC2 Loose brown with some dark
S 0-0.3 grey fine sand, 5-10% fines,
(REP1) >
slight odour
TC2 Loose brown with some dark
S 0-0.3 grey fine sand, 5-10% fines,
(REP2) >
slight odour
Loose brown with some dark
TC3 S 0-0.3 grey silty sand, >10% fines
Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 32
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Location | Depth Depth Sediment Description Photograph
Core Interval
(m) (m)
Loose brown with some dark
TC4 S 0-0.3 grey fine sand, 5-10% fines,
slight odour
TCS s 0-01 Soft red/brom;:wngr;e sand, <5%

Inner Channel

A summary of the observed sediment characteristics from samples within the inner channel is provided in
Table 9. Samples were composed of loose brown medium sand, although surficial sediments at sample
location IC7 were composed of noticeably finer material (possible clay fractions). Cores sampled at IC1, IC3,
and IC8 achieved a depth of approximately -1.2-1.5 m before refusal, and a deeper sediment core to -2.2 m
was collected at IC5. The exception was site IC7 where the sample depth of -1.2 m was terminated due to
mechanical failure of the concrete vibrator. Large shells, shelly grit and coral rubble were a common feature
of surface and subsurface sediments, although deeper sediments (i.e. >1.5 m) comprised finer fractions and
less gravel. A moderate odour was detected from surficial sediments at IC7, a slight odour from samples
collected from IC1, IC6, IC7 deep and IC8.

Table 9 Description of the characteristics of sediment samples taken from the inner channel capital dredge area.

Location | Depth Core Sediment Description Photograph
Core Interval
(m) (m)
0-0.75 Loose red/brown medium
) sand/ gravel, <5% fines
IC1 -1.5 Loose coarse dark brown

0.75-1.5 sand/gravel, <5% fines, Shell/
coral grit and rubble common
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Location | Depth Core Sediment Description Photograph
Core Interval
(m) (m)
Loose brown medium
IC1 15 0-0.75 sand/gravel, <5% fines, Shell/
(REP1) ) ) coral grit and rubble common,
slight odour
Loose brown medium
IC1 10 0-0.75 sand/gravel, <5% fines, Shell/
(REP2) ) ) coral grit and rubble common,
slight odour
Loose red/brown medium
IC2 S 0-0.3 sand, <5% fines
Loose dark grey/ brown

0-0.75 medium/coarse sand, <5%

fines. Shell/ coral fragments
IC3 -1.5 Loose dark grey/ brown coarse

sand and gravel, <5% fines.

0.75-1.5 Shell/ coral and rubble
common
Dense fine/medium brown
IC4 S 0-0.3 sand, 10% fines, Shell/ coral
grit fragments
Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 34
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Location | Depth Core Sediment Description Photograph

Core Interval

(m) (m)

Loose dark brown coarse sand
0-0.75 and gravel, <5% fines, Shell/
coral and rubble common

Soft dark brown/grey fine sand
with some gravel, 5-10% fines,
Shell/ coral grit & wood
fragments

IC5 -2.2 0.75-1.5

Dense red/brown silty sands,
1.5-2.2 >10% fines, Small amounts of
shell

Loose brown with some dark
IC6 S 0-0.3 grey fine sand, 5-10% fines,
slight odour

Soft dark brown silty sand,

>10% fines (possible clay),

0-0.6 moderate odour, large

fragments of shell and some
shell grit present

IC7 -1.2

Loose red/brown medium to
coarse sand, <5% fines, slight
odour, Shell/ coral grit
fragments

0.6-1.2

Loose light brown medium
sand and gravel, 5-10% fines,
0-0.6 large fragments of shell and
shell grit common, very slight

odour

IC8 12

Soft dark brown fine sand, 5-
0.6-1.2 10% fines, some shell/coral
grit, very slight odour

Outer Channel

A summary of the observed sediment characteristics of samples from the outer channel is provided in Table
10. Sediment samples from nearshore sampling locations within the outer channel predominantly comprised
of dense dark brown to greyish fine sand combined with large shell and coral rubble fractions. Sediment
characteristics appeared relatively homogenous between surface and subsurface samples collected.

Cores collected from the outer channel ranged from a depth of -1.0 m to -1.5 m. Due to the 6 m length of the
stainless steel tube, sample locations in depths below approximately 4 m CD proved difficult to sample. An
Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 35
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attempt to undertake vibracoring at low spring tide (+1.02 m) on 18 March 2017 at sample location OC7 was
unable to recover a sufficient volume of sediment, due partly to the sample containing abundant shell and
coral rubble (see OC7 image in Table 10) and oceanographic conditions (i.e. waves and currents). Therefore,
grab sampling was undertaken at all deeper offshore sampling locations. Depth at these sites during grab
sampling closer to high tide ranged from 6 m to 8 m. Loose red/brown fine sand and large shells, shelly grit
and coral rubble were a very common feature of surface sediments from these samples.

Seagrass rhizomes and fibrous organic material were found in samples at sites OC4, OC7 and OC8. A slight
odour was detected from surficial sediments at OC1 and OC6.

Table 10 Description of the characteristics of sediment samples taken from the outer channel capital dredge area.

Location | Depth Core Sediment Description Photograph
Core Interval
(m) (m)
Dense grey/dark brown silty
0-0.75 sand, >10% fines, large shell
’ fractions & shell/coral grit, very
slight odour
ocC1 -1.5

Dense grey/dark brown fine
0.75-1.5 sand, >10% fines, shell/coral
grit, very slight odour

Dense dark brown fine
0-0.5 sand/gravel, <5% fines, large
shell & coral rubble fractions

0oC2 -1.0
Dense dark brown fine

0.5-1.0 sand/gravel, <5% fines, large
shell & coral rubble fractions

Dense grey/dark brown fine
0-0.5 sand, <5% fines, some
shell/coral grit

OC3 -1.0
Dense dark grey/dark brown

0.5-1.0 fine sand, <5% fines, some
shell/coral grit

Dense grey/dark brown fine
sand, <5% fines, large shell
OC4 -1.2 0-0.6 fragments at surface,
shell/coral grit and seagrass
rhizomes present
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Location | Depth Core Sediment Description Photograph
Core Interval
(m) (m)
Dense grey/dark brown fine
0.6-1.2 sand, <5% fines, some shell/
coral grit
Soft dark brown fine
sand/shell, <5% fines, large
0C5 S 0-0.3 shell fragments & shell grit
common
Loose dark brown fine
sand/shell, <5% fines, large
0co6 S 0-03 shell fragments & shell grit
common, slight odour
oc7 S 0-0.3
Loose red/ brown fine sand, 5-
10% fines, large shell & coral
rubble fragments & seagrass
(Halophila spp.) rhizomes
present
ocC7
(REP 1) S 0-0.3
Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment Page 37
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Location | Depth Core Sediment Description Photograph
Core Interval
(m) (m)
ocC7
(REP 2) S 0-0.3
Soft red/brown fine sand, 5-
0OC8 S 0-0.3 10% fines, shell grit & fibrous
organic material
Loose red/brown fine
sand/shell, <5% fines, large
0C9 S 0-03 shell fragments & shell grit
common
Loose dark brown fine sand, 5-
OC10 S 0-0.3 10% fines, large shell
fragments & shell grit common
4.1.2. Particle Size Distribution

Berth Pocket/Turning Circle

Sediment classifications based on the particle size distributions from each sample are shown in Figure 5 and
descriptive statistics provided in Table 11. Further details of the laboratory analysis results for particle size
distribution are provided in Appendix C.

The PSD analysis of the sediment samples from the berth pocket/turning circle indicate sediments are mainly
composed of sand size particles (X = 83.5%). The proportion of sand fractions within samples are

Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment
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predominantly comprised of very fine to fine sand (X = 71%). The proportion of clay or silt sized particles
typically range from 0% to 18%. Sampling locations BP4 and TC1 comprise a higher proportion of coarser
sediment fractions. Deeper sediments sampled to -1.5 m at TC1 contains a higher proportion of muds (49%
clay and silt).

Berth Pocket/Turning Circle

100%
‘ T 1 ] 1

80%

60%

40%

- . I

0% ||
BP4 TC1 TC1D TC2 TC4 TCS

W Clay (<2 pum) M Silt (2-60 pum) B VFSand (0.06-0.15 mm) ™ F Sand (0.15-0.3 mm)

B M Sand (0.3-0.6 mm) m(CSand (0.6-1.18 mm) mVCSand (1.18-2 mm) B Gravel (>2 mm)

Figure 5 Sediment classification based on particle size for samples collected from the berth pocket/turning circle capital dredge
area. Sand Definitions: VF= Very Fine, F= Fine, M= Medium, C= Coarse, VC= Very Coarse

Inner Channel

Sediment classifications based on the particle size distributions from each sample are shown in Figure 6 and
descriptive statistics provided in Table 11. Further details of the laboratory analysis results for particle size
distribution are provided in Appendix C.

The PSD analysis of the samples from the inner channel indicate sediments are mainly composed of sand size
particles (X = 85%). The proportion of sand fractions within samples are predominantly comprised of fine to
medium sand (X = 65%). The proportion of muds (clay or silt sized particles) typically range from 1% to 3%
except site IC7, which comprises 16% muds and also contains a significantly higher proportion of very fine
sand (45%). Gravel sized particles typically range from 4% to 25% within samples except site 1C4, for which
particle sizes greater than medium sand are not recorded. Deeper sediments sampled to -1.2 m at IC7 are
comparable to the sediment characteristics of surficial samples collected from other inner channel locations
with 2% muds and 83% sand, predominantly in the fine to medium size range (63%) and 15% gravel.
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Inner Channel

100%
80%
60%
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B Clay (<2 pm) | Silt (2-60 um) B VF Sand (0.06-0.15 mm) = F Sand (0.15-0.3 mm)

m M Sand (0.3-0.6 mm) B CSand (0.6-1.18mm) ®VCSand (1.18-2 mm) M Gravel (>2mm)

Figure 6 Sediment classification based on particle size for samples collected from the inner channel capital dredge area. Sand
Definitions: VF= Very Fine, F= Fine, M= Medium, C= Coarse, VC= Very Coarse

Outer Channel

Sediment classifications based on the particle size distributions from each sample are shown in Figure 7 and
descriptive statistics provided in Table 11. Further details of the laboratory analysis results for particle size
distribution are provided in Appendix C.

The PSD analysis of the samples collected from the outer channel indicate sediments are mainly composed
of sand size particles (X = 79.9%). The proportion of sand fractions within samples are predominantly
comprising of very fine to fine sand (X = 58%). The proportion of muds (clay or silt sized particles) typically
range from 4% to 10% except samples OC3 and OC4, which comprise 0% and 18% muds, respectively. Gravel
sized particles typically range from 9% to 25% within samples although nearshore sites OC1 and OC3
comprise less gravel (6% and 1%, respectively). Deeper sediments sampled to -1.0 m at OC2 and OC3 are
relatively homogenous with the sediment characteristics of surficial samples collected from the same
location.
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Outer Channel
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H Clay (<2 pm) M Silt (2-60 um) B VF Sand (0.06-0.15 mm) F Sand (0.15-0.3 mm)

H C Sand (0.6-1.18 mm) B VC Sand (1.18-2 mm) B Gravel (>2 mm)

B M Sand (0.3-0.6 mm)

Figure 7 Sediment classification based on particle size for samples collected from the outer channel capital dredge area. Sand
Definitions: VF= Very Fine, F= Fine, M= Medium, C= Coarse, VC= Very Coarse

Table 11 Descriptive statistics of sediment PSD from the berth pocket/turning circle, inner channel and outer channel

Area Statistic Clay (%) Silt (%) Sand (%) Gravel (%)
Berth Poc.ket/ Min 0 0 51 0
Turning Circle Mo 29 20 97 13

Mean 8.2 5.2 83.5 3.2
SD 11.1 7.6 16.7 54
n 6 6 6 6
Inner Channel Min 0 0 73 0
Max 11 5 99 25
Mean 21 1.2 85 11.7
SD 34 1.5 9.4 8.5
n 9 9 9 9
Outer Channel Min 0 0 65 1
Max 9 9 99 25
Mean 3.8 2.8 79.9 135
SD 25 25 10.8 8.1
n 12 12 12 12
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4.1.3. Total Organic Carbon and Moisture Content
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The TOC and moisture content of sediment samples from the berth pocket/turning circle, inner channel and
outer channel capital dredge areas are presented in Table 12 and raw laboratory results are provided in

Appendix C.

Sediment samples from the berth pocket/turning circle are composed of relatively low percentages of TOC
(0.04—0.34%) and moisture content (18%-26.9%), with slightly higher moisture in sediments from sample
location TC2 (37.9%). The deeper sample to -1.5 m from TC1 contains lower TOC, but has a comparable
moisture content to that recorded for the surface sample.

Table 12 Total organic carbon and moisture content for sediment samples from the berth pocket/turning circle, inner channel and

outer channel capital dredging areas

Area | Location | Total Organic Carbon (%) | Moisture Content (%)
o BP4 0.04 19.3
% TC1 0.33 23.6
E g TC1D 0.11 27.8
é O TC2 0.22 37.9
£ TC4 0.06 26.9
& TC5 0.07 18

IC1 0.02 12

IC2 <0.02 21

_ IC3 <0.02 18.9
§ IC4 0.03 23
g IC5 0.06 18.4
g IC6 <0.02 18.2
B IC7 0.14 31.2
IC7D <0.02 23.3

IC8 0.12 17.9

OC1 0.11 25

OoC2 0.05 15.3

OoC2D 0.06 16

OC3 <0.02 22.2

E OC3D <0.02 23.6
S oc4 0.66 25.2
; OC5 0.04 21.8
g OC6 0.1 25.6
OoC7 0.06 17.7

oC8 0.08 29.5

0C9 0.07 254

OC10 0.04 26.8
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Sediment samples from the inner channel show very low percentages of TOC (<0.02-0.14%). Seven (7) of
nine (9) locations sampled record less than 0.06%, with surface samples from IC7 and IC8 the exceptions.
Moisture content of the sediment samples (dried at 103°C) is also low typically ranging from 12% to 23.3%,
except the surface sample at IC7 (31.2%). The TOC (<0.02%) and moisture content (23.3%) in the deeper
sample to -1.2 m from IC7 is comparable to surficial samples from most inner channel locations.

The percent TOC in samples collected from the outer channel is low, typically ranging from <0.02% to 0.11%
except for site OC4 (0.66%). The average moisture content in surficial sediments is 23%, ranging from 15.3%
at OC2 to 29.5% at OC8. Deeper sediments to -1.0 m from OC2 and OC3 contains comparable TOC and
moisture content to the surface samples collected from the same locations.

4.2. Total Metals and Metalloids

The total metal concentrations in sediment samples from the berth pocket/turning circle, inner channel and
outer channel are presented in Table 13, raw laboratory results are presented in Appendix C.

The 95% UCL values for all metals within the berth pocket/turning circle, inner channel and outer channel
areas are below the ISQG-Low and EIL screening levels with the exception of Arsenic in the outer channel.
The 95% UCL for Arsenic exceeds the ISQG-Low (20 mg/kg) in the outer channel (29.5 mg/kg). However, the
mean and median values for Arsenic in the outer channel are below the 80" percentile of natural background
concentrations.

The arithmetic mean of total metal concentrations is below all HIL(s). The standard deviation of the sample
data is less than 50% of the relevant HILs across all metals and no single value exceeds 250% of the relevant
HiLs.

The concentrations of some metals (i.e. Co, Cr, Cu, Fe, Ni, V, Zn) in a single sample (i.e. TC1D) were observed
to be elevated either above the ISQG-Low and/or background concentrations. Arsenic exceeded the ISQG-
Low in 10 of 12 individual samples within the outer channel, but all of these concentrations were close to the
values recorded as natural background concentrations for offshore waters in this region (DEC 2006; Chevron
2010).

ISQG are not provided for Aluminium, Cobalt, Iron, Manganese and Vanadium. The median concentrations
for these metals in all areas sampled are below background concentrations. However, Manganese exceeded
the natural background concentrations in two (2) individual samples (OC5, OC7).

Results for the linear regression analysis of concentrations of Aluminium is shown in Figure 8. Linear
regression shows a positive correlation between Aluminium and:

a) The proportion of mud (clay and silt) fractions (r?=0.72);
b) Cobalt (r?=0.63);

c) Chromium (r?=0.9);

d) Copper (r*=0.74):

e) Iron (r*=0.75);

f) Nickel (r?=0.87);

g) Vanadium (r?>=0.82) and

h) Zinc (r?=0.87).

The concentrations of Aluminium do not correlate with the results for concentrations of Arsenic (r?=0.16) or
Manganese (r’=0.18).
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Table 13 Total metal concentrations (mg/kg) for the sediment samples in the Berth pocket/turning circle, inner channel and outer channel capital dredging areas. Red bold text identifies concentrations
in excess of the ISQG-Low values (where provided). Blue shaded cells identify values above the natural background concentrations

Total Metals (mg/kg) Al Ag As Cd Co Cr Cu Fe Hg Mn Ni Pb Sh \Y Zn
LoR 50 0.1 1 0.1 0.5 1 1 50 0.01 10 1 1 0.5 2 1
ISQG-Low - 1 20 1.5 - 80 65 - 0.15 - 21 50 2 - 200
DEC (2006)* 12,600 <0.2 34 <0.1 8.8 31.8 9.5 36,800 <0.01 11.8 5 49.6 20.2
Chevron (2010)? 10,800 29.7 <0.1 | 143 45.6 16.7 35,300 | <0.01 618 20.1 9.1 63.2 324
ElLs® 80 - (111) 540 340 - 680 1,800 17,000
HiLs (D) 3,000 800 | 4,000 | (VI)3,000 | 250,000 4,000 | 40,000 | 4,000 1,500 400,000
Berth Pocket/Turning Circle
BP4 1370 <0.1 16 <0.1 3 10 1.6 9600 <0.01 388 3.1 1.3 <0.5 24 5.2
TC1 3440 <0.1 12.9 <0.1 5 19.7 55 14200 <0.01 272 8.6 2.6 <0.5 284 13.7
TC1D 7030 <0.1 154 <0.1 16.8 52.9 27.6 38100 <0.01 591 26.5 8.7 <0.5 70.3 43
TC2 6300 <0.1 20 <0.1 8.6 32.8 11.5 25600 <0.01 297 13.6 5.4 <0.5 53.8 23.7
TC4 3730 <0.1 14.1 <0.1 5.2 21.1 5.6 16000 <0.01 221 8.7 4.1 <0.5 334 14.2
TC5 2540 <0.1 18.6 <0.1 6.2 23 53 16700 <0.01 330 8.4 3.3 <0.5 36.1 15.5
95% UCL 5866 <0.1 18.4 <0.1 11.5 38.8 23.6 28484 <0.01 457.4 18.1 6.4 <0.5 55.5 30
Median 3585 <0.1 15.7 <0.1 5.7 22.1 5.6 16350 <0.01 313.5 8.7 3.7 <0.5 34.8 14.9
Mean 4068 <0.1 16.2 <0.1 7.5 26.6 9.5 20033 <0.01 349.8 115 4.2 <0.5 41 19.2
Std Deviation 2185 N/A 2.7 N/A 4.9 14.8 9.4 10273 N/A 130.7 8.1 2.6 N/A 17.6 13.1

Inner Channel

IC1 1300 <0.1 14.4 <0.1 3.5 9 1.7 12000 <0.01 399 3.4 13 <0.5 23.3 5.7
IC2 1350 <0.1 13.6 <0.1 3 9 1.8 7780 <0.01 348 3.1 1.2 <0.5 18.5 5.5
IC3 1340 <0.1 15.3 <0.1 3.4 9.7 2 9060 <0.01 433 3.8 14 <0.5 22.2 5.6

IC4 1090 <0.1 10.5 <0.1 25 9.4 15 6460 <0.01 172 3.4 1 <0.5 155 5.2
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Total Metals (mg/kg) Al Ag As Cd Co Cr Cu Fe Hg Mn Ni Pb Sh \Y Zn
LoR 50 0.1 1 0.1 0.5 1 1 50 0.01 10 1 1 0.5 2 1

ISQG-Low - 1 20 15 - 80 65 - 0.15 - 21 50 2 - 200
DEC (2006)* 12,600 <0.2 34 <0.1 8.8 31.8 9.5 36,800 <0.01 11.8 5 49.6 20.2
Chevron (2010)? 10,800 29.7 <0.1 | 143 45.6 16.7 35,300 | <0.01 618 20.1 9.1 63.2 324

ElLs® 80 - (111) 540 340 - 680 1,800 17,000

HiLs (D) 3,000 800 | 4,000 | (VI)3,000 | 250,000 4,000 | 40,000 | 4,000 1,500 400,000
IC5 1300 <0.1 15.3 <0.1 3.1 8.8 1.8 8330 <0.01 439 3 1.2 <0.5 22.3 4.9
IC6 1190 <0.1 8.44 <0.1 2.7 10.5 1.7 6280 <0.01 160 34 1.1 <0.5 14.4 59
IC7 7650 <0.1 18 <0.1 11 38.8 16.1 28600 <0.01 379 17.7 6 <0.5 59 26.6
IC7D 1380 <0.1 14.6 <0.1 3.1 9.5 1.9 7680 <0.01 413 3.9 1.3 <0.5 19 5.8
IC8 1530 <0.1 14.7 <0.1 3.4 12.9 21 10800 <0.01 304 4.2 1.7 <0.5 25.3 6.1
95% UCL 5090 <0.1 15.6 <0.1 5.6 19.1 10.3 15261 <0.01 404.6 12 4.1 <0.5 32.7 18.1
Median 1340 <0.1 14.6 <0.1 3.1 9.5 1.8 8330 <0.01 379 34 1.3 <0.5 22.2 5.7
Mean 2014 <0.1 13.9 <0.1 4 13.1 3.4 10777 <0.01 338.6 51 1.8 <0.5 24.4 7.9

Std Deviation 2117 N/A 2.8 N/A 2.7 9.7 4.8 6942 N/A 106.5 4.7 1.6 N/A 13.5 7
Outer Channel

OC1 3870 <0.1 21.4 <0.1 8 27.8 6.3 23200 <0.01 316 111 3.8 <0.50 47.1 16
0ocC2 3930 <0.1 23.4 <0.1 | 11.7 24 6.3 20800 <0.01 383 9.8 4 <0.50 44 14.1
OoC2Db 3220 <0.1 29.2 <0.1 9.6 229 3.9 22200 <0.01 435 7.8 3.7 <0.50 46.5 12.2
OC3 1340 <0.1 11 <0.1 3.1 11.2 2 8580 <0.01 196 4 1.4 <0.50 19 7.4
OC3D 1350 <0.1 9.68 <0.1 2.9 111 2.2 7460 <0.01 171 4 1.3 <0.50 17.9 6.9
oc4 5440 <0.1 26 <0.1 | 104 34.7 9.2 28800 <0.01 430 12.6 5.6 <0.50 59.7 19.9
OC5 3650 <0.1 38.1 <0.1 11.7 229 4.5 24900 <0.01 625 8.2 4.1 <0.50 52.1 14
OC6 3600 <0.1 27.4 <0.1 11.8 26.9 4.1 28300 <0.01 418 9 4.7 <0.50 50.2 14.9
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Total Metals (mg/kg) Al Ag As Cd Co Cr Cu Fe Hg Mn Ni Pb Sh \Y Zn
LoR 50 0.1 1 0.1 0.5 1 1 50 0.01 10 1 1 0.5 2 1
ISQG-Low - 1 20 15 - 80 65 - 0.15 - 21 50 2 - 200
DEC (2006)* 12,600 <0.2 34 <0.1 8.8 31.8 9.5 36,800 <0.01 11.8 5 49.6 20.2
Chevron (2010)? 10,800 29.7 <0.1 | 143 45.6 16.7 35,300 | <0.01 618 20.1 9.1 63.2 324
ElLs® 80 - (111) 540 340 - 680 1,800 17,000
HiLs (D) 3,000 800 | 4,000 | (VI)3,000 | 250,000 4,000 | 40,000 | 4,000 1,500 400,000
OoC7 4610 <0.1 334 <0.1 12.3 29.8 6.4 29900 <0.01 634 10.4 54 <0.50 56.5 17.2
OC8 4330 <0.1 27.4 <0.1 13.4 30.5 5 32800 <0.01 435 10.1 54 <0.50 53.2 18.1
0oC9 3760 <0.1 26.6 <0.1 12.8 255 4.3 27100 <0.01 439 9.1 4.9 <0.50 48.4 16
OC10 3290 <0.1 29.2 <0.1 11.3 28.2 3.5 29500 <0.01 401 7.8 4.8 <0.50 51.7 14.2
95% UCL 4148 <0.1 29.5 <0.1 14.4 28.3 5.9 27818 <0.01 478.8 10 4.8 <0.5 52.5 16.3
Median 3705 <0.1 27 <0.1 11.5 26.2 4.4 26000 <0.01 424 9.1 4.4 <0.5 49.3 14.6
Mean 3533 <0.1 25.2 <0.1 9.9 24.6 4.8 23628 <0.01 406.9 8.7 4.1 <0.5 45.5 14.2
Std Deviation 1187 N/A 8.2 N/A 3.5 7.1 2 8081 N/A 138.6 2.6 1.4 N/A 13.4 3.9

1 Estimated natural background concentrations for Onslow from DEC (2006)
2 8ot percentile of nine nearshore (i.e. 2km) sites from Ashburton North to Coolgra Point sampled in the pilot baseline investigation in Chevron (2010)

3 Commercial/industrial = Ecological Investigation Level Calculation Spreadsheet (2010) using cation exchange capacity of 34.5 cmolc/kg dwt recorded from one site, mean pH of 9.75, mean TOC of 0.13% &
mean clay content 4.2%. Background concentrations based on Chevron (2010). Aged metal concentrations are presented for EIL values.
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4.3. Organic Compounds

4.3.1. Total Petroleum Hydrocarbons

The TPH results for all the samples from the berth pocket/ turning circle, inner channel and outer channel
capital dredge areas are shown in Table 14 and are presented in full in Appendix C. TPH results are either
below the laboratory LoR (<0.3/0.5 mg/kg), or are recorded at very low concentrations (i.e. <6 mg/kg).
Detectable concentrations are only recorded within the C16-C34 carbon fractions. The 95% UCL is below the
recommended Sediment Quality Guidelines (SQGs) from Simpson et al. (2013) and ESLs, all calculations are
below and HSLs (D) (NEPM 2011).

4.3.2. Benzene, Toluene, Ethylbenzene, Xylene

The BTEX results for all samples from the berth pocket/ turning circle, inner channel and outer channel capital
dredge areas are shown in Table 14 and are presented in full in Appendix C. All concentrations in samples
are below the LoR and therefore all relevant ESL and HSLs (D) are met.

4.3.3. Tributyltin

The TBT results for all samples from the berth pocket/ turning circle, inner channel and outer channel are
shown in Table 14 and are presented in full in Appendix C. Results from all monitoring locations are either at
or below the LoR. Two (2) samples recorded TBT concentrations at the limit of reporting (BP4 and OC3).
Concentrations at the limit of reporting (0.5 pg Sn/kg) normalised to 1% TOC create a value of 2.5 pg Sn/kg,
which is below the NAGD (2009) ISQG-Low values.

4.3.4. Polycyclic Aromatic Hydrocarbons

The PAHs results for all parameters are below LoR in all samples tested and below the ISQG-Low
concentrations from ANZECC/ARMCANZ (2000), ISQG-Low concentrations from NAGD (2009) and HiLs (D)
(NEPM 2011). The results are presented in full detail in Appendix C.

Table 14 Total Petroleum Hydrocarbons, BTEX and TBT concentrations in sediment samples from the berth pocket/turning circle,
inner channel and outer channel capital dredge areas. Blue shaded areas presents results above the LoR.

Org TPH (mg/kg) BTEX (mg/kg) TBT
C6- C10- C16- C34- Benzene | Toluene | Ethylbenzene | Xylene (D)
C10 C16 C34 C40
LoR 3 3 3 5 0.2 0.2 0.2 0.5 0.5
ESLs? 215 170 1700 75 135 165 180
HSLs? 260 NL NL 3 230
SQG? 280 - - - - 9
Berth Pocket/Turning Circle
BP4 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 0.5 (2.5)?
TC1 <3 <3 3 <5 <0.2 <0.2 <0.2 <0.5 <0.5
TC1-1 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 <0.5
TC2 <3 <3 4 <5 <0.2 <0.2 <0.2 <0.5 <0.5
TC4 <0.5

Inner Channel

IC1 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 <0.5

IC2 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 ---
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Org TPH (mg/kg) BTEX (mg/kg) TBT
C6- C10- C16- C34- Benzene | Toluene | Ethylbenzene | Xylene (L)
C10 C16 C34 C40

LoR 3 3 3 5 0.2 0.2 0.2 0.5 0.5

ESLs? 215 170 1700 75 135 165 180

HSLs?! 260 NL NL 3 230

SQG? 80 - - - - 9
IC3 - - - - - <0.5
IC4 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 <0.5
IC5 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 <0.5
IC6 <0.5
IC7 <3 <3 5 <5 <0.2 <0.2 <0.2 <0.5 <0.5

Outer Channel

OC1 <3 <3 5 <5 <0.2 <0.2 <0.2 <0.5 <0.5
0ocC2 <0.5
0ocC3 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 0.5 (2.5)?
ocC4 <3 <3 <3 <5 <0.2 <0.2 <0.2 <0.5 <0.5
OC5 <3 <3 4 <5 <0.2 <0.2 <0.2 <0.5 <0.5
0OC6 <0.5
0ocC7 <3 <3 5 <5 <0.2 <0.2 <0.2 <0.5 <0.5
OC8 - - - - - <0.5
0C9 <0.5

OC10 <3 <3 5 <5 <0.2 <0.2 <0.2 <0.5 <0.5

1 Management Limits and HSLs for Direct Contact not shown as all values below ESLs and HSLs.
2 Revised SQG from Simpson et al. (2013)
3 The concentration in brackets has been normalised to 1% TOC

4.4.

Nutrients

The results for all samples tested from the berth pocket/ turning circle, inner channel and outer channel
capital dredge areas are shown in Table 15 and are presented in full in Appendix C. There are no relevant
guidelines for total nutrients in sediments. Inorganic forms of nutrients in sediments (NO,, NOs, NH4, FRP)
from all samples tested are below the LoR, with the exception of FRP in one (1) sample at OC2 which recorded
concentrations at the LoR. The level of total TKN/TN and TP reported is therefore likely to be entirely
organically bound and representative of the low total organic concentrations in sediments which must be
broken down into inorganic forms to be available for uptake by plants. Concentrations ranging from 30 to
360 mg/kg and 43 to 293 mg/kg, respectively, are similar to low concentrations of organic material reported
in previous sampling within Beadon Creek (Oceanica 2010, BMT Oceanica 2014).
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Table 15 Nutrient concentrations in sediment samples from the berth pocket/turning circle, inner channel and outer channel
capital dredge areas.

Analyte TOC NH4 NO-2 NO-3 NOx TKN TN TP FRP

LoR (%) 20 0.1 0.1 0.1 20 20 2 0.1

Berth Pocket/ Turning Circle

BP4 0.04 <20 <0.1 <0.1 <0.1 40 40 98 <0.1
TC1 0.33 <20 <0.1 <0.1 <0.1 50 50 113 <0.1
TC2 0.22 <20 <0.1 <0.1 <0.1 120 120 126 <0.1

Inner Channel

IC1 0.02 <20 <0.1 <0.1 <0.1 30 30 75 <0.1
IC2 <0.02 <20 <0.1 <0.1 <0.1 50 50 96 <0.1
IC5 0.06 <20 <0.1 <0.1 <0.1 150 150 162 <0.1
IC7 0.14 <20 <0.1 <0.1 <0.1 410 410 188 <0.1
IC8 0.12 <20 <0.1 <0.1 <0.1 100 100 126 <0.1

Outer Channel

OC1 0.11 <20 <0.1 <0.1 <0.1 360 360 43 <0.1
OC2 0.05 <20 <0.1 <0.1 <0.1 140 140 276 0.1
OC3 <0.02 <20 <0.1 <0.1 <0.1 30 30 84 <0.1
0OC4 0.66 <20 <0.1 <0.1 <0.1 180 180 195 <0.1
OC7 0.06 <20 <0.1 <0.1 <0.1 200 200 256 <0.1
OC10 0.04 <20 <0.1 <0.1 <0.1 160 160 293 <0.1

4.5, Acid Sulfate Soils

4.5.1. Field Screening Tests

The results from the field screening test undertaken on samples from the berth pocket/ turning circle, inner
channel and outer channel are presented in Table 16. Values across all sites for pHr range from 7.78 to 8.93
reflecting seawater influence (pH 8.2) and possibly dissolved carbonates typical of sediments in marine
systems. Values for pHrox range from 3.81 to 7.94. One (1) sample from the inner channel (IC5D) and three
(3) samples from the outer channel (OC1, OC4, OC4D) record pHeox values <6. The change in values between
pHr and pHeox ranges from 0.22 to 3.97. A change of >2 pH units is calculated in three (3) samples from the
berth pocket/turning circle (BP1, TC2R2, TC3), four (4) samples from the inner channel (IC1D, IC3, IC5D, IC8)
and three (3) samples from the outer channel (OC1, OC4, OC4D). Reaction ratings are ranked from ‘Low’ to
‘Extreme’ across all sites. One (1) sample from the berth pocket/turning circle (TC1D), one (1) sample from
the inner channel (IC5DD) and five (5) samples from the outer channel (OC1, OC5, OC6, OC7, OC9) are ranked
with a ‘High’ or ‘Extreme’ reaction. One sample collected from the intertidal area within the turning circle
was not tested and consequently an evaluation for PASS at this location has not been conducted.

Based on the results and classification used to identify the presence of sulphides, a total of 17 samples from
the capital dredge area were selected for further Chromium Reducible Sulfur Suite analysis in the laboratory;
five (5) samples from within the berth pocket/turning circle, five (5) samples from inner channel and seven
(7) samples from the outer channel.
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Table 16 PASS field screening test results.

Location pHE pHFox ApH Reaction? Result? Reason
Berth Pocket/ Turning Circle
BP1 8.78 6.65 2.13 L P >2 ApH
BP2 8.26 6.56 1.7 L U
BP4 8.6 7.1 1.5 L U
TC1 8.57 6.91 1.66 L U
TC1D 8.53 7.01 1.52 H P H reaction
TC2 8.29 6.56 1.73 L u
TC2-R2 8.88 6.67 221 M P >2 ApH
TC2-R3 7.91 6.82 1.09 M u
TC3 8.77 6.7 2.07 L P >2 ApH
TC4 8.18 6.68 15 L u
TC5 N/A P Not tested
Inner Channel
IC1 8.6 6.62 1.98 L u
IC1 R2 8.72 7.31 141 L U
IC1-R3 8.76 7.01 1.75 L U
IC1D 8.87 6.74 2.13 L P >2 ApH
IC2 8.87 7.87 1 L U
IC3 8.92 6.72 2.2 L P >2 ApH
IC3D 8.9 6.94 1.96 L u
IC4 8.32 7.36 0.96 L u
IC5 8.3 6.59 1.71 L U
IC5D 7.78 3.81 3.97 M P pHrox <6,
>2 ApH
IC5DD 7.92 7.28 0.64 X P X reaction
IC6 8.22 7.32 0.9 L U
IC7 8.44 7.3 1.14 L U
IC7D 8.58 7.18 1.4 L U
IC8 8.73 6.37 2.36 L P >2 ApH,
IC8D 8.28 6.78 1.5 L U
Outer Channel
OC1 7.93 5.3 2.63 H P pHrox <6
>2 ApH,
H reaction
OC1D 8.2 6.61 1.59 L U
ocC2 8.93 7.01 1.92 L u
OC2D 8.8 7.08 1.72 M U
OoC3 8.84 7.11 1.73 L U
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Location pHe pHrox ApH Reaction? Result? Reason
OC3D 8.91 7.23 1.68 L
OocC4 8.5 5.32 3.18 M pHrox <6,
>2 ApH
0OC4D 8.23 5.34 2.89 M P >2 ApH,
pHrFox <6
OC5 8.47 7.64 0.83 H P H reaction
0C6 8.5 7.65 0.85 H P H reaction
oC7 8.16 7.94 0.22 H P H reaction
OC7-R2 8.15 7.59 0.56 M U
OC7-R3 8.33 7.94 0.39 M u
0ocCs 8.19 7.41 0.78 M u
0C9 8.56 7.85 0.71 H P H reaction
0OC10 8.43 7.73 0.7 M u

1 Reaction ratings: L= Low, M=Medium, H=High, X=Extreme, V=Volcanic
2 Result: P=PASS, U=PASS Unlikely

4.5.2, Chromium Reducible Sulfur Suite

The chromium reducible sulfur suite results from the berth pocket/turning circle, inner channel and outer
channel capital dredge areas are presented in Table 17, results are presented in full in Appendix C. The pHq
in all the sediment samples is greater than 6.5 and therefore AASS are not present. Four (4) samples from
the berth pocket/turning circle, three (3) samples from the inner channel and three (3) samples from the
outer channel record sulfur values (%S (Scr)) exceeding the Action Criteria.

To determine the net acidity of the PASS sediment samples, ABA was conducted and the findings presented
in Table 17. The results indicate that the potential acidity of sediments are effectively buffered from the acid
neutralising capacity (ANC), and therefore there would be a negative net acidity following disturbance of
these sediments.

Table 17 Chromium reducible sulfur suite results for sediment samples tested from the berth pocket/turning circle, inner channel
and outer channel capital dredge areas.

Location pHkcL TAA %S Potential ANCeT ANC FF Net
(mol H+/t) | (Scr) acidity (%CaCO3)? (mol H+/t) acidity
(mol H+/t) (mol H+/t)3
Action criteria 0.03 18
(%S)*

Berth Pocket/ Turning Circle

BP1 9.6 <2 0.073 45 9.06 1810 15 -1162
TC1D 9.4 <2 0.162 101 10.2 2030 15 -1252
TC2-R2 9.4 <2 0.105 66 13.5 2700 15 -1734

TC3 9.5 <2 0.083 52 11.8 2350 15 -1514

TC5 9.9 <2 <0.005 <10 - --- --- ---

Inner Channel




IC1D 9.8 <2 0.005 <10
IC3 9.9 <2 0.005 <10 ——- f— — -
IC5D 9.1 <2 0.489 305 6.10 1220 1.5 -508
IC5DD 9.5 <2 0.052 32 22.1 4410 1.5 -2908

IC8 9.7 <2 0.076 47 40.3 8060 1.5 -5373
Outer Channel
OC1 9.5 <2 0.191 119 235 4700 1.5 -3014
OoC4 9.2 <2 0.577 360 315 6300 1.5 -3840
OC4D 9.1 <2 0.567 353 18.8 3750 1.5 -2147
0]023) 9.8 <2 0.008 <10 ——- f— — -
0OC6 9.8 <2 0.008 <10 - - --- -
ocC7 9.8 <2 <0.005 <10 - - --- -
0C9 9.8 <2 0.005 <10

1Values in red exceed the Action Criteria for disturbance of >1000 tonnes of soils (DER 2015). These sediments are classified as PASS.
2 ANC is the acid neutralising capacity of the sediments
3 A positive number indicates excess acid. A negative number indicates excess neutralising capacity.

4.6. QA/QC Assessment

4.6.1. Laboratory QA/QC

The laboratory quality control report and the laboratory QA/QC compliance assessment report are provided
in Appendix B. The findings of these results determined:

e No Method Blank outliers occur;

e No Duplicate outliers occur;

e No Laboratory Control outliers occur;

e Matrix Spike outliers exist;

e Surrogate recovery outliers exist;

e All samples were submitted and tested within analysis holding time compliance; and

e The number of QC samples was tested in accordance with or greater than guidance provided in NEPM
(2012).

No results were qualified as unusable during the data review process due to undetermined matrix spike
outliers, or to low surrogate recovery outliers.

Matrix spike recoveries were not determined for Aluminium and Iron in two (2) interlaboratory split samples
(TC2, OC3D) due to the background level being greater than or equal to four times the spike level. NAGD
(2009) recommends matrix spike data should not be reported if the naturally occurring levels in the sample
are greater than twice the spiking level. Therefore, the matric spike recoveries for Aluminium and Iron can
be omitted from reported results.

Surrogate recovery outliers for the PAH analytes Anthracene and 4-Terphenyl in two (2) (BP4, OC7) and three
(3) (TC2, IC7, OC7) samples, respectively, were £3.1% lower than the ideal recovery rates. Given the minor
variance below ideal recovery rates and that these analytes were not detectable above the LoR in any
samples, it is considered unlikely that gross errors have occurred during the laboratory testing procedure
which has significantly affected interpretation of the results.
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4.6.2. Field QA/QC

The sediment vibracoring was selected as the appropriate methodology to collect sediment cores based on
review of historical data indicating coarse or firm sediment present and sampling methods undertaken for
the Wheatstone Project using a manually driven piston coring device encountering refusal at a depth of less
than 0.4 m at 60 locations. The vibracoring method used was found to be limited in the depth due to surface
wave action, although was successful in achieving cores to a depth of -2.2 m. Given the large size and
abundance of shell grit and coral gravel encountered, which was often observed obstructing the core catcher
on retrieval at a few locations, it is unlikely other sampling techniques would have provided the depth of
cores recovered using the vibracorer.

Mechanical failure of the concrete vibrator hired in Onslow occurred during coring at some sites (i.e. IC7)
where a deeper core may have been achieved. The vibracorer was replaced on the 17 March 2017. The
sediment grab was also limited in sampling surface sediments with the shell grit and coral gravel often being
caught between the buckets preventing complete closure and samples were lost on retrieval. Multiple grabs
were required and samples homogenised to recover a suitable sample size at many locations in the outer
channel.

Physical Sediment Characteristics

The RPD results for the physical sediment characteristics data for the field quality control samples are shown
in Table 18, results are presented in full in Appendix B. The RPD of +35% in field splits and +50% in field
replicates are not met between many split samples for mud (silt and clay), gravel sized fractions and TOC.
This difference is likely associated with minor changes in small values calculating a large proportional change.
Despite being outside the RPD, results were relatively consistent between the primary and secondary
laboratory. The RPD for sand and moisture met the RPD across all samples. No results were qualified as
unusable during the data review process due to RPDs not being met. Physical sediment characteristics are
commonly used as estimates rather than precise values, so RPDs are not often required for these tested
analytes.

Table 18 Relative percent difference (RPD) values for the physical sediment characteristics in the field quality control samples.
Blue shaded cells identify values above the specified RPD.

Analytes | Clay (<2 | Silt (2-60 | Sand (0.06-2.00 Gravel Cobbles TOC (%) Moisture
pm) pm) mm) (>2mm) (>6cm) (%)
Field Split Triplicates
TC1 3 0 91 6 0 0.33 23.6
TC1-T2 3 4 85 8 0 0.08 21.7
TC1-T3 2 2 89 7 0 0.16 19.2
RPD (%) 37.5 100.0 6.8 28.6 0.0 131.6 20.5
TC1D 29 20 51 0 0 0.11 27.8
TC1D-T2 21 9 68 2 0 0.22 22.9
TC1D-T3 22 14 62 2 0 0.42 22.2
RPD (%) 33.3 76.7 28.2 150.0 0.0 124.0 23.1
OC1 3 4 87 6 0 0.11 25
OC1-T2 5 4 84 7 0 0.22 24.7
OC1-T3 4 6 80 10 0 0.33 21.7
RPD (%) 25.0 42.8 8.4 52.2 0.0 100.0 13.9
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Analytes | Clay (<2 Silt (2-60 | Sand (0.06-2.00 Gravel Cobbles TOC (%) Moisture

pm) pum) mm) (>2mm) (>6cm) (%)
Field Replicates

TC2 12 6 82 0 0 0.22 37.9
TC2-R2 13 12 75 0 0 0.03 39.7
RPD (%) -8.00 66.7 8.9 0.0 0.0 152.0 4.6
IC1 1 0 90 9 0 0.02 12
IC1-R2 0 0 71 29 0 0.02 11
RPD (%) 200.0 0.0 23.6 105.3 0.0 0.0 8.7
OC7 5 4 77 14 0 0.06 17.7
OC7-R2 7 5 70 18 0 0.08 24.6
RPD (%) 333 22.2 9.5 25.0 0.0 28.6 32.6

Metals and Metalloids

The RPD results for metal concentrations from the field quality control samples are shown in Table 19, results
are presented in full in Appendix C.

The RPD of +35% is not met for Copper from split samples from TC1D (42%) in the berth pocket/ turning
circle, and for Nickel also from TC1D (40.4%) as well as OC1 (43.6%) in the outer channel. NAGD (2009)
recommends that results which fall outside these limits should be identified as estimates rather than precise
values. However, the concentration of silt in sample TC1D (20%) is substantially greater than in split samples
(TC1D-T2=9%, TC1D-T3=14%) and it is likely elevated concentrations of Copper and Nickel recorded in split
samples at this location are due to differences in grain size. Similarly, Nickel concentrations recorded in OC1
split samples correlates with the proportion of sand size fractions. Closer inspection of the PSD results for
split samples from OC1 indicates these differences are largely attributable to the very fine sand grainsizes
(0.06-0.15 mm).

The RPD of +50% is not met for Arsenic (57%), Cobalt (61%) and Copper (55%) from a replicate sample
collected from IC1 in the inner channel. The proportion of gravel in sediments between IC1 (9%) and IC1-R2
(29%) is substantially different, indicating minor values higher than the ideal percent differences are likely
due to heterogeneity in PSD of replicate samples.

No results were qualified as unusable during the data review process due to RPDs not being met. Results
indicate higher than the ideal percent differences are likely due to heterogeneity of PSD in samples. A positive
correlation for these metals and fine particle sizes has been demonstrated in Figure 8, with the exception of
Arsenic. Elevated concentrations of Arsenic found within replicate samples at IC1 are well within the
variability of results recorded during natural background concentrations and are likely to be based on natural
origin.

Organic Compounds

Almost all results for organic compounds in field quality control samples are below the LoR, except for low
values (<7 mg/kg) recorded in the C16-C34 carbon fractions for total petroleum hydrocarbons in samples
collected from TC1 (split), TC2 and OC7 (replicates). These results were within the RPD of +35% and +50%,
respectively. Therefore, the RPD results for organic concentrations are not presented, although results are
presented in full in Appendix B.
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Table 19 Relative percent difference (RPD) values for the total metal concentrations in the field quality control samples. Blue shaded cells identify values above the specified RPD.

Analytes Al Ag As Cd Co Cr Cu Fe Hg Mn Ni Pb Sb \% Zn

Field Split Triplicates

TC1 3440 <0.1 12.9 <0.1 5 19.7 55 14200 <0.01 272 8.6 2.6 <0.50 284 13.7
TC1-T2 | 3350 <0.1 12.6 <0.1 5 18.8 5 13300 <0.01 280 7.8 2.5 <0.50 28.1 131
TC1-T3 12.0 <0.1 - 19.0 51 --- <0.01 - 6.7 2.6
RPD (%) 2.7 0.0 7.2 0.0 0.0 3.7 7.7 6.6 0.0 29 24.7 0.0 0.0 1.1 4.5

TC1D 7030 <0.1 154 <0.1 16.8 52.9 27.6 38100 <0.01 591 26.5 8.7 <0.50 70.3 43
TC1D-T2 | 5820 <0.1 15.8 <0.1 13.1 39.6 17.8 27700 <0.01 535 18.6 6.7 <0.50 54.2 32.3
TC1D-T3 17.0 <0.1 ---- 44 23 --- <0.01 -—-- 18 6.7
RPD (%) 18.8 0.0 10.0 0.0 24.8 29.2 43.0 31.6 0.0 10.0 40.4 27.2 0.0 25.9 284

OC1 3870 <0.1 214 <0.1 8.0 27.8 6.3 23200 <0.01 316 111 3.8 <0.50 47.1 16
OC1-T2 3740 <0.1 19.8 <0.1 7.4 24.9 54 21700 <0.01 326 9.3 3.5 <0.50 42.6 15
OC1-T3 20.0 <0.1 - 24.0 5.7 --- <0.01 - 7.1 34
RPD (%) 34 0.0 7.8 0.0 7.8 14.9 15.5 6.7 0.0 3.1 43.6 11.2 0.0 10.0 6.5
Field Replicates

TC2 6300 <0.1 20 <0.1 8.6 32.8 115 25600 <0.01 297 13.6 5.4 <0.50 53.8 23.7
TC2-R2 7900 <0.1 23.2 <0.1 10.3 394 14.9 31000 <0.01 349 17 6.8 <0.50 63 30.2
RPD (%) 225 0.0 14.8 0.0 18.0 18.3 25.7 19.1 0.0 16.1 22.2 23.0 0.0 15.8 241

IC1 1300 <0.1 14.4 <0.1 3.5 9 1.7 12000 <0.01 399 3.4 1.3 <0.50 23.3 5.7
IC1-R2 2050 <0.1 25.9 <0.1 6.6 13.6 3 13200 <0.01 419 5 2.1 <0.50 30.5 7.6
RPD (%) | 44.8 0.0 57.1 0.0 61.4 40.7 55.3 9.5 0.0 4.9 38.1 47.1 0.0 26.8 28.6

OoC7 4610 <0.1 334 <0.1 12.3 29.8 6.4 29900 <0.01 634 10.4 54 <0.50 56.5 17.2
OC7-R2 4790 <0.1 29 <0.1 11.4 30.5 6.8 29800 <0.01 552 111 5.6 <0.50 55.5 17.7

RPD (%) 3.8 0.0 141 0.0 7.6 2.3 6.1 0.34 0.0 13.8 6.5 3.6 0.0 1.8 29
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Nutrients

The RPD results for nutrients from the field quality control samples are shown in Table 20, results are
presented in full in Appendix B. The RPD of £35% in field splits is not met in two (2) samples for TKN/TN (TC1,
0OC1) and one (1) sample for TP (OC1). The RPD of £50% in field replicates is not met in one (1) sample (TC2)
for TKN/TN. All samples which did not meet RPDs also did not meet the relevant RPD for TOC. There does
not appear to be an obvious trend between samples tested from the primary and secondary laboratory,
indicating the variability observed is likely reflective of natural variability of test results rather than a
laboratory processing error. In accordance with NAGD (2009), these results indicate nutrient concentrations
should be identified as estimates rather than precise values.

Table 20 Relative percent difference (RPD) values for nutrients in the field quality control samples. Blue shaded cells identify
values above the specified RPD.

Analyte TKN/TN TP
Field Splits
TC1 50 113
TC1-T2 50 122
TC1-T3 100 140
RPD (%) 75.0 7.2
TC1D 200 216
TC1D-T2 190 212
TC1D-T3 235 250
RPD (%) 21.6 16.8
OC1 360 43
OC1-T2 200 167
OC1-T3 170 190
RPD (%) 78.1 110.3
Field Replicates
TC2 120 126
TC2-R2 450 182
RPD (%) 115.8 36.4
IC1 30 75
IC1-R2 40 100
RPD (%) 28.6 28.6
OoC7 200 256
OC7-R2 260 240
RPD (%) 26.1 6.5

Acid Sulfate Soils

The RPD results for PASS field screening tests from the field quality control samples are shown in Table 21,
results are presented in full in Appendix B. The RPD of £50% in field replicates are not met for the change in
pH values in samples from TC2 in the turning circle and OC7 in the outer channel. This difference is likely
associated with minor changes in small values calculating a large proportional change. However, results for
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the change in pH have been used as estimates rather than precise values and a conservative approach of >2
units was adopted for interpretation of which samples should be investigated further using the chromium
sulfer suite tests to characterise the risk of PASS.

Table 21 Relative percent difference (RPD) values for field screening test in the field quality control samples

Site | TC2 | TC2-R2 | TC2-R3 | RPD | IC1 | IC1-R2 | IC1-R3 | RPD | OC7 | OC7-R2 | OC7-R3 | RPD

pHe | 8.29 8.88 7.91 11.60 | 8.6 8.72 8.76 1.84 | 8.16 8.15 8.33 2.19
pHrox | 6.56 6.67 6.82 3.89 | 6.62 7.31 7.01 9.89 | 7.94 7.59 7.94 4.47
ApH | 1.73 2.21 1.09 66.80 | 1.98 141 1.75 33.27 | 0.22 0.56 0.39 87.18




’,4
P

02

5. Discussion

5.1. Preliminary Site Investigation

The preliminary site investigation reviewed historical sediment investigations and potential sources of
contaminants and identified that, with the exception of TBT, there are no known contaminants of potential
concern within the berth pocket/turning circle, inner channel and outer channel areas. Therefore, all areas
were classified as being as “probably clean”.

Capital dredging for the OMSB Project is undertaken in two (2) stages. In February 2014, BMT Oceanica
referred a Capital Dredging Environmental Impact Assessment (DEIA) to the EPA under Part IV of the
Environmental Protection Act 1986 (EP Act) for Stage 1 capital dredging and construction of a land-backed
wharf (BMT Oceanica 2014). The EPA provided advice of a decision to not assess the proposal in May 2014.
Stage 1 capital dredging commenced in November 2016 and was completed days prior to implementing the
field program for the detailed site investigation.

Sediment sampling undertaken in 2012 for Stage 1 collected sediment cores to 3 m from 15 locations within
the berth pocket/turning circle and included an area immediately to the south for a proposed community
boating precinct. Contaminants in sediments were found to not pose a risk to the local environment except
for an area with elevated TBT at the southern boundary of the berth pocket. A more intensive assessment
undertaken in 2016 defined the areas of TBT contamination within four (4) areas of the sampling cellto 1.5 m
depth (Oceanica 2016). TBT concentrations in samples below 1.5 m depth met ISQG-Low values. It was
hypothesised that the elevated TBT is related to a vessel grounding incident that had occurred at this location
in 2009 or 2010 (BMT Oceanica 2014a). The management and monitoring program undertaken during Stage
1 capital dredging works included measures to manage the potential impacts of elevated TBT, including:
containing known contaminated material in a settlement pond then moving to the reclamation area and
capping using clean dredge material, diluting the dredge slurry to ensure dredge return water will meet the
90% species protection level, monitoring the water quality of the supernatant water and Beadon Creek
waters, and sentinel oyster monitoring.

The identified TBT contaminated area only slightly encroaches into the proposed Stage 2 capital dredge
footprint at the southern end of the proposed berth pocket and was found in surface sediments only within
this area. Between 1.5 m and 3.5 m of surface sediment material has since been dredged and buried within
the reclaimed wharf land-fill to mitigate the potential impacts of TBT. In addition, elevated TBT in supernatant
water, Beadon Creek waters and in tissue of sentinel oysters was not detected during stage 1 dredging works.
It is therefore considered sediment sampling undertaken for stage 1 supports the conclusion that the layer
of potentially contaminated dredge material has been removed and the underlying natural geological
materials are uncontaminated. Dredging of this material is therefore not likely to pose a risk to the local
environment. These findings have been considered for development of a sampling design for the stage 2 field
program.

5.2. Detailed Site Investigation

A detailed site investigation of sediments within the berth pocket/turning circle, inner channel and outer
channel from the proposed Stage 2 capital dredge footprint was undertaken between the 15-18 March 2017.
Sediment sampling was conducted under the guidance of the Oceanica (2016), DER (2014), NEPM (2013) and
NAGD (2009). The vibracoring method was considered successful in collecting sediment cores down to a
depth of -2.2 m in coarse firm sediment in which a manually driven piston corer used for the Wheatstone
Project encountered refusal at a depth of less than -0.4 m at 60 locations. However, the coring method was
limited in deep areas due to wave action and surface currents. The grab was used as a surrogate technique
for sample collection. Sampling was limited by the abundant shell grit and coral gravel in surface sediments,
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although sufficient sediment samples were obtained from all sites for testing at the laboratory. A summary
of the results from the detailed site investigation is described below.

5.2.1. Sediment Properties

Surficial sediment samples from the berth pocket/turning circle, inner channel and outer channel are
predominantly composed of brown fine sand with shelly grit. Sediments within the inner channel generally
contain a less proportion of very fine sand and the outer channel samples are typically composed of higher
gravel content consisting of shells and coral rubble. Analysis of PSD determined sand comprises an average
of 83.5% in the berth pocket/turning circle, 85% in the inner channel and 79.9% in the outer channel.
Sediments are typically low in moisture content and organic carbon characteristic of sediments with low fines
content.

The samples from the berth pocket/turning circle are predominantly comprised of very fine to fine fractions
(71%). Core samples tested at locations which have recently been dredged to 2.6 m CD (BP4, TC1) comprise
a higher proportion of coarse sediment fractions in surface sediments (i.e. gravel 13% & 6%, respectively)
which were absent from other samples in the berth pocket/turning circle. However, the coring process
compared with surface grab samples may have contributed to collecting a higher proportion of coarse
sediments at these locations. Higher clay content (21%-27% from split samples) in the deep sample (-1.5 m)
at TC1D suggests clay contents may be present in higher quantities in the underlying geologic material.
However, similar clay contents found in three (3) borehole samples between 2.5 m to 4.8 m depth from the
geotechnical investigation undertaken in the Berth Pocket in July 2014 indicate higher clay contents may be
an irregular feature of this sediment layer between the engineering geological units of the Marine/Estuarine
Deposits and upper Onslow Red Beds. The core from BP4 encountered refusal at a relatively shallow depth
(-0.7 m) on what is possibly low to high strength calcarenite/limestone cap rock consistent with the outcrops
of the Tantabiddi Member of Bundera Calcarenite, which has not been found to extend below 2.5 m CD
(CH2MHILL 2014). The low moisture and organic content with sandy sediments in samples from Beadon
Creek suggest muddy fine sediment inputs are efficiently transported through the channel and are likely
deposited at the entrance to the creek, along the bank or in the upper creek bed.

The samples from the inner channel are slightly coarser than sediment from the berth pocket/turning circle,
comprising 65% fine to medium sand fractions and typically a lower proportion of muds and very fine sands
(i.e. 12% compared to >30%), and higher proportion of gravels (i.e. 12% compared to 3%), including shelly
grit, large shells and coral rubble. Samples collected with the grab (IC2, IC4, IC6) generally comprise less
coarse sediment and deeper sediment samples (i.e. >1.5 m) comprise finer sand fractions and less gravel
(shell grit and shells). However, higher concentrations of muds, fine sand, organic content and moisture are
found within sediment samples collected from IC7, indicating this is a depositional area at the entrance to
the creek. Refusal occurred at many sites at relatively shallow depths suggesting similar cap rock found in
the berth pocket/turning circle on the Eastern bank of Beadon Creek. However, samples were observed to
contain large shell grit obstructing the core catcher on retrieval, suggesting refusal may have been caused
from a layer of loose large shell and coral rubble on occasions. The depth of -2.2 m at IC7 was terminated
due to mechanical failure of the concrete vibrator and a deeper core is considered likely to be possible. Lower
moisture, organic content and proportion of fine sand fractions than berth pocket/turning circle samples
suggest tidal currents are stronger through the channel at the mouth of the creek, transporting mud (clays
and silts) and slightly larger very fine sand fractions, depositing them outside the entrance to the creek, along
the creek bank or in the upper creek bed. Although the observation describe loose medium sand, the anchor
had difficulty grabbing within the inner channel suggesting the coarse sediment is relatively compact from
the scouring of strong tidal currents.

Sediments within samples from the outer channel are typically dark brown or grey, comprising of very fine
to fine sand (X = 58%) and typically higher gravel fractions (X = 13.5%) represented as shelly grit, large shells
and coral rubble. Sampling of sediments at locations below 4 m CD depth using the vibracorer is limited and
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consequently all outer channel samples at this depth or greater had to be collected using the grab. The depth
of dredging in these areas and cores collected indicate homogenous sediment properties within surface
sediment layers. Therefore, samples gathered are considered as being representative of the potentially
contaminated sediment material to be dredged. Loose red/brown sand sediments are a common feature in
samples collected with a grab from the outer part of the channel. The sediment is typically low in moisture
and organic content except for location OC4 which records a TOC concentration of 0.66%, possibly
representing Halophila spp. seagrass rhizomes found in this sample. Seagrass rhizomes are also found in
samples OC7 and OCS8, although TOC levels remained low possibly indicating organics are not homogenous
throughout the sample.

5.2.2. Total Metals and Metalloids

The 95% UCL for concentrations for total metals (Ag, As, Cd, Cr, Cu, Hg, Ni, Sb, Zn) from samples within the
berth pocket/turning circle, inner channel and outer channel are below the ISQG-Low and EIL screening levels
except for Arsenic. The 95% UCL for Arsenic in the outer channel (29.5 mg/kg) exceeds the 1SQG-Low
(20 mg/kg). All relevant calculations for metal concentrations are below all HIL(s), and the medians for total
metals (Al, Co, Fe, Mn, V) for which ISQG are not provided are below the 80" percentile of natural background
concentrations for each area.

In accordance with NAGD (2009), if the 95% UCL of a contaminant exceeds the specified screening level,
comparison to natural background concentrations is required. The mean and median values for Arsenic in
the outer channel are below the 80™ percentile of natural background concentrations. Sediments in Australia
commonly have high natural levels of Arsenic (NAGD 2009). Elevated concentrations of Arsenic in Australian
sediments have been shown to be of natural origin and related to sediment mineralogy and diagenetic
processes (Davies 1979). No ISQG are provided for Aluminium, Cobalt, Iron, Manganese and Vanadium. The
median concentrations for these metals in are below the 80" percentile of natural background
concentrations. These results indicate dredging and onshore disposal dewatering of the sediment material is
unlikely to result in loading of metal contaminants in the marine ecosystem.

Elevated concentrations of metals (Co, Cr, Cu, Fe, Ni, V, Zn) either above the ISQG-Low and/or background
concentrations are recorded in sample TC1D. These elevated concentrations at TC1D are due to differences
in grain size. The proportion of mud (clay and silt) contents in TC1D (49%) were substantially greater than
other sites (0% to 18%) and split samples contained less silt content. Concentrations in split samples and at
other sites were lower for almost all metals. The concentrations for total metals (Co, Cr, Cu, Fe, Ni, V & Zn)
in sediment samples correlate strongly with the concentrations of Al, which is a proxy analyte to test for
grainsize (Loring and Rantala 1992). These findings are consistent with previous sediment sampling which
concluded grainsize is likely to be the principle factor which determines the concentrations of metals in
sediments of the area (i.e. DEC 2010, Chevron 2010).

Elevated concentrations of metals in sediment were not recorded in any sample from the inner channel.

Arsenic exceeds the ISQG-Low in 10 of 12 samples within the outer channel although only one (1) of these
samples exceeded the 80" percentile of natural background concentrations. Manganese exceeds the natural
background concentrations in two (2) samples (OC5, OC7) and ISQG are not provided for this element.
Isolated elevations above the 80™ percentile is not unusual given these values are still likely to be within the
statistical distribution of the range of baseline values.

5.2.3. Organic Compounds

Organic compounds including TPH, BTEX, PAHs and TBT are either below the laboratory LoR or are recorded
at very low concentrations in samples tested from the berth pocket/turning circle, inner channel and outer
channel. Therefore, the 95% UCL is below the 1ISQG-Low (NAGD 2009), ESLs, and all calculations are below
HSLs (D) (NEPM 2011). This is consistent with historical sediment investigations in the area which have
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previously recorded all concentrations of TPH, BTEX, and PAHs below the laboratory LoR and TBT was
reported below the LoR in previous nearshore investigations (DEC 2010, Chevron 2010, Oceanica 2012). Low
levels above the LoR recorded in this investigation for TPH is due to testing against a lower value LoR.

Detectable concentrations of TPH <6 mg/kg are only recorded within the C16-C34 carbon fractions from two
(2) locations (TC1, TC2) in the berth pocket turning circle, one location (IC7) in the inner channel and three
(3) locations in the outer channel. All samples tested for BTEX and PAHSs record levels below the LoR. Traces
of TBT, which was identified as a COPC in Stage 1 capital dredging, was recorded at the LoR concentration
(0.5 pg Sn/kg normalised to 2.5 ug Sn/kg) in one (1) sampling location (BP4) within the berth pocket/turning
circle and in one (1) sampling location (OC3) in the outer channel. All remaining samples tested were below
the LoR. Results suggest dredging and onshore disposal dewatering of the sediment material is unlikely to
result in loading of organic compounds in the marine ecosystem.

5.2.4. Nutrients

Inorganic forms of nutrients in sediments (NO2, NOs, NH4, FRP) from all samples tested from the berth
pocket/turning circle, inner channel and outer channel are below the LoR. The level of total TKN/TN and TP
is therefore likely to be entirely organically bound and representative of low TOC in sediments which must
be broken down into inorganic forms to be available for uptake by plants. Concentrations recorded during
this investigation are similar to low concentrations of organic material reported in previous sampling within
Beadon Creek (Oceanica 2010, 2014). These results indicate it is highly unlikely elevated nutrient loads will
be released from sediments into the water column during dredging or into return waters during disposal.

5.2.5. Acid Sulfate Soils

All samples collected from the berth pocket/ turning circle, inner channel and outer channel were assessed
for PASS using the field screening test to select high risk samples for further analysis using the chromium
sulfer suite tests in the laboratory.

The pH values recorded during screening tests from all samples were within the expected values for marine
waters (pH 8.2). Conservative classification of the screening test results were applied to selection of samples
for further testing, which included:

e pHeox values <6,
e A change of >2 pH units between pHr and pHrox; and
e Reaction ratings of ‘High’ or greater.

A total of 17 samples were selected for further chromium sulfer suite tests in the laboratory; five (5) samples
from within the berth pocket/turning circle, five (5) samples from inner channel and seven (7) samples from
the outer channel. Four (4) samples from the berth pocket/turning circle, three (3) samples from the inner
channel and three (3) samples from the outer channel recorded sulfur values exceeding the action criterion
of 0.03%S for managing acid sulfate soils. In accordance with recommendations from DER (2015), if the
concentration meets or exceeds the ‘action criteria’, an acid sulfate soil management plan should be
prepared for DER.

To determine the net acidity of the PASS sediment samples, quantitative laboratory analyses for PASS were
undertaken to measure the net effect of acid-generating processes in the sediment, balanced against acid-
neutralising (or basic) components that may be present. The results indicate that the potential acidity of
these sediments are effectively buffered from the acid neutralising capacity (ANC), and therefore there would
be a negative net acidity following disturbance of these sediments. These findings are similar to those found
in previous investigations in Beadon Creek and the nearshore Onslow sediments (BMT Oceanica 2014,
Chevron 2010c).
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5.2.6. QA/QC Assessment

Review of the laboratory and field QA/QC outputs identified that no results collected during the detailed site
investigation were qualified as being unusable during the data review process.

All laboratory QA/QC compliance assessments met necessary recommendations except matrix spike
recoveries and surrogate recovery outliers. Matrix spike recoveries for Aluminium and Iron in two (2)
interlaboratory split samples were not determined due to the background level being greater than or equal
to four times the spike level. NAGD (2009) recommends that matrix spike data should not be reported if the
naturally occurring levels in the sample are greater than twice the spiking level. Surrogate recovery outliers
for two (2) PAH analytes were <3.1% lower than the ideal recovery rates. It was considered unlikely that gross
errors have occurred during the laboratory testing procedure which has significantly affected interpretation
of the results, particularly as all PAHs are below the LoR, which is consistent with previous investigations.

The RPD of 35% in field splits and £50% in field replicates are not met in field control samples for many
parameters. The sediment properties clay, silt, gravel and TOC were outside the RPD where low values are
recorded and minor adjustments in small values result in a large proportional change. However, these
sediment properties are commonly used as estimates rather than precise values for interpreting the
sediment composition. The RPD was not met in control samples for Copper, Nickel, Cobalt and Arsenic.
Results indicate higher than the ideal percent differences are likely due to heterogeneity of PSD in samples
identified through regression analysis undertaken during the assessment for Copper, Nickel, Cobalt, whilst
results for Arsenic was also considered to be based on natural differences between samples. The RPD was
not met for TKN/TN in control field samples which likely reflects natural the variability of test results.
Concentrations of TKN/TN were sufficiently low that the results can be interpreted as estimates rather than
precise values. Despite being outside the RPD, all results were relatively consistent between the primary and
secondary laboratory, indicating it is unlikely that gross errors have occurred during the laboratory testing
procedure which has significantly affected interpretation of the results.

Assessment of the PASS field screening test for an RPD of +50% in field replicates were not met for tested
parameters although the classification for further testing is considered suitably conservative to allow for
small variations in assessment of results between replicate samples to detect the risk of PASS.

5.3. Suitability of Material for Onshore Disposal

The material to be dredged is proposed to be disposed of at an onshore disposal site located at the back of
the Light Industrial Area down to the airport adjacent to the East Arm of Beadon Creek. The material is
proposed for future reuse to expand and develop the Light Industrial Area in Onslow as part of a strategic
plan for the Shire of Ashburton. This assessment was undertaken to characterise the sediment within the
proposed Stage 2 capital dredge area and undertake chemical and physical testing of the potentially
contaminated materials to determine the suitability of this material for the proposed onshore disposal site.
The assessment was undertaken in accordance with BMT Oceanica (2016), NEPM (2013) and NAGD (2009).

5.3.1. Suitability of Sediment Properties for Onshore Disposal

The Pilbara Ports Authority broadly categorises dredge material into five basic sediment property categories
shown in Table 22 to assist and guide proponents and contractors to manage dredge spoil resulting from
capital works and maintenance programmes within Port limits (PPA 2012). Whilst the current project is not
proposed to occur within port limits, this assessment of sediment properties was considered appropriate to
onshore disposal for the OMSB project. Sediments to be dredged from each area are mainly composed of
very fine to medium sands consistent with Category 2 in Table 22, which is considered broadly classified to
be suitable for use as engineering grade fill and/or reclamation projects (PPA 2012). These results indicate
sediment in the upper layers of the dredged material is suitable to be used for the future reuse proposal to
expand and develop the Light Industrial Area in Onslow. However, it is acknowledged that the full volume of
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the dredge material has not been sampled and further sampling of the final dewatered material would be
required to prior to reuse.

Table 22 Dredge Material Categories from the Pilbara Ports Authority Dredging and Spoil Management Plan-Dampier (PPA 2012)

Category Suitable for Material Description
Recovery and
Reuse??
1 No Material unsuitable as engineering grade fill and/or reclamation projects such as high
moisture content marine silts and ooze with varying proportions of silts, sand and clay.
This may include material with an inherent structural strength (e.g. cut stiff to hard
clays, ripped rock or rocklike material granular material with varying percentages of
fines) but is discounted due to the propensity of the material to break down into
colloidal material when handled causing excess turbidity and environmental concerns.
This category may also include material with other properties which make it unsuitable
for onshore disposal, such as high potential acid sulphate soils.
2 Yes Fine to Medium (Dso 0.05 — 0.2mm) sands.
3 Yes Coarse (Dso 0.2 — 2mm) sands.
4 Yes Crushed rock and rock-like material.
5 Yes Boulders and Blasted Rock.

1 Material with nominal 90%+ coarser than 75 um. This material is generally suitable for use onshore as a reclamation or engineered
fill material.

5.3.2. Suitability of Sediment Contaminants for Onshore Disposal

Geochemical assessment of the material for identified COPCs from the review, including total metals and
metalloids, organic compounds and nutrients, were compared to 1SQG-Low, ElLs, ESLs, HILs (D) and
background concentrations for each area in order to inform appropriate marine ecological, terrestrial
ecological and human health risk assessment. Testing of sediment from the berth pocket/turning circle, inner
channel and outer channel capital dredge areas indicated total metals and metalloids (Al, Ag, As, Cd, Co, Cr,
Cu, Fe, Hg, Mn, Ni, Sb, V & Zn), organic compounds (TPH, BTEX, PAH & TBT) and nutrients (TN, TKN, NHg,
NO,+NOs, TP, FRP) are below the ISQG-Low (NAGD 2009), ElLs, ESLs, HiLs (D) (NEPM 2011) and background
concentrations. These results indicate further investigation of contaminants in sediments is not required and
the material is composed of relatively clean sandy sediments. Dredging and onshore disposal of sediments
to create the harbour approach channel is therefore unlikely to result in adverse effects to marine living
resources, human health and terrestrial living resources, indicating the material is considered suitable for
onshore disposal.

5.3.3. Suitability of Acid Sulfate Soils for Onshore Disposal

Acid sulfate soils are naturally occurring sediment that contain iron sulphides which upon disturbance by
dredging and exposing it to oxygen through onshore disposal has the potential to cause significant
environmental and economic impacts. Landgate’s Shared Land Information Platform (SLIP) identified
sediments within the proposed capital dredge area are classified as a high probability of PASS occurrence,
although with very low confidence. Analysis of acid sulfate soils undertaken during the project determined
samples from each area exceed the action criterion of 0.03%S for managing acid sulfate soils, indicating PASS
sediments are present within the material to be dredged. In accordance with recommendations from DER
(2015), an acid sulfate soil management plan should be prepared for submission to DER for the OMSB Project.
However, quantitative laboratory analyses for PASS indicate the natural acid neutralising capacity of the
sediment samples provide sufficient buffering for acid-generating processes, and treatment (i.e. lime dosing
neutralisation of ASS) for excavated sediment is unlikely to be required. Therefore, the material is considered
suitable for onshore disposal.
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6. Conclusion

Sediments within the upper layers of the berth pocket/turning circle, inner channel and outer channel are
typically comprised of sandy/ shelly material which is low in moisture and TOC. These properties are typically
considered beneficial for engineering grade fill and/or reclamation projects, indicating the bulk of the
material is expected to be suitable for the proposed future reuse plans to expand and develop the Light
Industrial Area in Onslow for the Shire of Ashburton. However, it is acknowledged that the full volume of the
dredge material has not been sampled and further sampling of the final dewatered material would be
required to prior to reuse.

Geochemical laboratory testing of COPCs in sediments from the capital dredge areas was undertaken for
total metals (Al, Ag, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Sb, V & Zn), organic compounds (TPH, BTEX, PAHs &
TBT) and nutrients (TN, TKN, NH4, NO,+NOs, TP, FRP). Laboratory results determined that all samples meet
screening levels used for both onshore and ocean disposal, indicating dredging, loading (pumping) and
onshore disposal proposed for the OMSB Project is unlikely to result in adverse effects to marine living
resources, human health and terrestrial living resources. The guidelines for Acid Sulfate Soils (DER 2015)
recommend an acid sulfate soil management plan should be prepared and submitted to DER for this project
based on the presence of PASS within sediments to be dredged. However, based the natural acid neutralising
capacity of sediments provide sufficient buffering for any acid-generating processes and the material is
unlikely to need treatment strategies for onshore disposal (i.e. lime dosing neutralisation of ASS).

Results from the sediment quality assessment undertaken for the OMSB Project indicate that sandy clean
uncontaminated sediments occur within the proposed capital dredge area which are considered suitable for
onshore disposal.
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Sara Perkov Sana, _QQ.N ¥ov Sy

From: Travis Hurley <travis.hurley@o2marine.com.au>

Sent: Saturday, 8 April 2017 1:42 AM

To: Sara Perkov; Lauren Ockwell

Cc: Samples Perth; ALS Enviro Perth

Subject: RE: Onslow Marine Support Base sediment sample testing
Attachments: SamplingRecord COC_OMSB_revised.xlsx

Follow Up Flag: Follow up

Flag Status: Flagged

Hi Sara/Lauren
Please can | request the following additional testing of the samples submitted and currently on hold.

| » Site TC1-1: TBT, Nutrients, Hydrocarbons
2.» Site TC1-1-T2: TBT, Nutrients, Hydrocarbons, Metals, PsD/TOC
2e Site TC5: Metals, PSD/TOC, Chramium Reducible Sulphur

| have attached an updated CoC form with selected tests highlighted in Red. Please let me know if you would prefer
a separate additional CoC form for these tests.

Please continue to hold additional samples in the event the regulatory authorities require further testing for
approvals.

Regards

Travis Hurley
Principal Marine Ecologist

Environmental Divigion

Perth
Work Order Heferance

EP1703525
M: +61 467 593 322

E: travis.hurley@oZgroup.com.au |
W: www.02 marine.com.au ) T
_ +

ﬁ S0 Cowcher Way {East}, Medina, WA, 6167

Toleatione : + B1.B-9208 7656

Connect with us a

The information in this e-mail is confidential and may be legally privileged, It is intended solely for the addressee. f you are not
the intended recipient please delete and do not disclose to another person or use, copy or forward all or any of it in any

form. Any views expressed in this message are those of the individual sender, except where the sender specifically states them to
be the views of 02 Marine Pty Ltd. 02 Marine Pty Ltd is a subsidiary of the 02 Group Pty Ltd

Disclaimer added by CodeTwo Exchange Rules 2010
www .codetwo.com




From: Travis Hurley

Sent: Wednesday, 22 March 2017 8:53 PM

To: 'Sara Perkov' <Sara.Perkov@ALSGlobal.com>

Ce: Samples Perth <Samples.Perth@ALSGlobal.com>; ALS Enviro Perth <ALSEnviro.Perth@ALSGlobal.com>
Subject: RE: Onslow Marine Support Base sediment sample testing

Hi Sara

Thanks for sending through these clarifications. Believe it or not, we did try to undertake a QA/QC process to
confirm what samples were there. It was late at night when | was entering the changes reguired to reflect “actual .
field samples collected” from the CoC form prefilled prior to fieldwork.

I have provided responses to these clarifications below in red.
Regards

Travis Hurley
Principal Marine Ecologist

M: +61 467 593 322
E: travis.hurley@o2group.com.au
W: www.02marsine.com.au

R 50 Cowcher Way (East), Medina, WA, 6167

Connect with us E

The information in this e-mail is confidential and may be legally privileged. It is intended solely for the addressee. if you are not
the intended recipient please delete and do not disclose to another person or use, capy or forward all or any of it in any
form. Any views expressed in this message are those of the individuol sender, except where the sender specifically states them to

be the views of 02 Marine Pty Ltd. 02 Marine Pty Ltd is a subsidiary of the 02 Group Pty Ltd

Disclaimer added by CodeTwao Exchange Rules 2010
www. codetwo.com

From: Sara Perkov [mailto:Sara.Perkov@ALSGlobal.com]
Sent: Wednesday, 22 March 2017 7:07 PM

Toa: Travis Hurley <travis.hurley@o2marine.com.au>
Cc: Samples Perth <Samples Perth@ALSGlobal.com>; ALS Enviro Perth <ALSEnviro.Perth @ALSGlobal.com>

Subject: Onslow Marine Support Base sediment sample testing

Good Evening Travis,

| am currently logging the sediment samples from the ‘Onslow Marine Support Base’ Project (ID17WAU-0008), and |
have a few things to bring to your attention:

+  We didn't receive a sample for ‘OC8-0.5° Should be listed as ©C8 in 250mi sample jor for elutriate testing to

be ploced on ‘hold”

+  We received two additional samples not listed on the Chain of Custody; “OC-05R” and ‘IC3R’ (250m jar each)
Should be 0C2-0.5R Meant to list 2J for both 0C2-0.5 and 1C3 which would include the R for each sample. The
250mi jars are for elutriate samples so wilf be ploced on “hold".

2



s The jars for sample “IC8-0.5" had large headspaces; therefore volatile analysis may be compromised. Given
volatile testing may be campromised on sample jor 1C8-0.5, can we not undertake volatile organic analysis
{BTEX, TRH., TPH, PAK]) on IC8-0.5, and instead conduct volatile organic analysis on samples from 1C4?
Additionally, there may not be enough sample to perform particle size analysis, but | have allocated as much
sample as possible to this test. Particle size analysis is considered very important for this program, con you
please use any left over sample from chromium reducible sulphur test or if not enough piease use the IC8
250mli elutriate sample to ensure you hove enough required.

¢ The jars for sample ‘OC2-0.5’ had large headspaces; therefore volatile analysis may be compromised. Given
volatile testing may be compromised on sample jor OC2-0.5, can we hot undertake volatile organic anolysis
(BTEX, TRH, TPH, PAH} on OC2-0.5, and instead conduct volatile organic analysis on samples from OC5?

» Sample ‘T€1-0.5" on the Chain of Custody was labelled ‘TCI-0.5-T1". Yes, correct. My notes from our QC
check in the field indicate the Particle Size Distribution Sample (as a minimum) was labelled 'TCI1-0.5-T1".

» Sample ‘/C7" was broken on arrival; however the hottom of the jar was broken off quite cleanly and | was
able to salvage most of the sample. I'm glad that you were able to salvage the sample ©)

» | have placed all unused samples on hold. Thankyou very much. Once we have the results we should be able
to determine what further sampling will be required, what sarmples will need to be stored and what samples
con be discarded.

Your ALS workarder is EP1702676 please don’t hesitate to contact me should you have any queries about this job.

Kind Regards,

Sara Perkov
Sample Receipt Cfficer
Environmental

LAB NEWS: ALS Perth n:_._m:....m_m Qom.:..m_m _

D +61 892097615 T +61 8 9209 7655
E+61 8 9209 7600

sara.perkov@alsglobal.com
10 Hod Way

Malaga WA 6090
AUSTRALIA
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oc3-0.5 17f05/2017F g35| M$ | 2,2P | 4 |u00f X | X | X X X |Hold untested les untll further advice
| ees 1710372007 8:35|_Ms | 2,2P | 4 |1100) X X |Hold unitasted samples until further advice
00405 17/032017 1ol Ms [ 2,2P ) 4 j1200) X DN | X | X | X | X
0ca-1 ) iroaro1r! 1pzol Ms | 2P| 4 |10 X Hold untested samples untll further advice
o E.Bm,___ngum 1q:20] MS 2, 2P 4 |1100] x X X X _ ¥ |Hold untested les until further advice
o 1jmspnr] isaa| Ms [2n2p] a [noof x X | X | X |uold untested samples untll further advics
ocr | 18/03/2017, 10| s | mo2p | 4 [meo| x | x| x [ x[ % %
ocs I 17/osfe017;  1s34| MS | 2L2P ) 4 100) X x X |Haold untested samples until further advice
= . 17/03f201Y; 15:21) MS | 2,2P | 4 |1100| X X | X X |Hold urtested samples untlf further advice
oc10 _ 17/0341017 1616 MS | @,2F | 4 |1100] X | X | X | X X |Hold untested les untl further sdvice
OC7TR2-0.5 m umaum____nai 1530 Ms | 2.2p | 4 [1100] X | X X X X |Hold untested samples until further advice
| DXTR20.S ) 18/08/2017 . 15:30| MS | 2,2 | 4 1100 : Hald All Sample Testing until further advice
| ocrosTr | B 17/03f2017] 12000 Ms | 23 | 4 (1100) X | X | X [ X X |Hold untested samples until further advice
D51 __ 20f03/2017 100 5 2,1F | 4 |50 . Hold AN Sapple Testing untl further advice
o5z 0/0352017 1107 5 2,1P | 4 %00 Hold Al Sanjle Tasting until further sdwice
FIELDB N 5 U 1 | 250 _ | .
EP4 16/03/2017 Fz| M3 21 1 | so0 'Hold Al sample Testing wntil furcher advice |
| Teies | . _15/osfz01Y 1636 MS u 1 |50 : ‘Hold Al Sample Tasting until furher advice
TC1-1 o 15/08/2017 1636) MS | U 1 | 250 . V| __ Hold Al Sarnple Testing until furzher advice
T2 15/03/2017 aos| Ms | & | 1 |sop ! Hold &Il sample Testing untl fursher advice
Ic3 o 15/03/2017 reag| MS | M 1 | 250 I "Hold All Sample Testihg until further sdvice
) 1€5-0.5 o 18/03/2017 50) M5 | U 1 | 250 ! L ‘Hold All Sample Testing urtil furzher advice
. Ic7 N 16/03F2017 17:41] MS u i | 250 . Hold All Sample Testing untif fursher advlee
- cs ~ 18/03f2017 a2s| Ms | 1 | 1 | 250 . b Hold All Sample Testing until furthet advies
2 15/03/2017 134s) MS | 0 | 1 | 250 m . _Hold All Sample Testing untit furher advice
ac2-05 18/8/2007 @3] ms 2] | 25@ | . | ... :Hold All sample Testing until furher advice
ocs  a7/03f2017 sas| Ms | uw | 1 ;250 ___|L..__'Hold All 5ample Testing until furcher acvics
 OCa-05 1703z 11:20) M3 u 1 - 250 . L. Hold All Sample Testing wntil fursher achvice
oCs - 17/03/2017 15:14| Ms u 1,350 Hold All ple Testing until furzher advice
oclg ) 17/03f2017 16:15] M5 U 1 250 ] Hald All Sarnple Testing until fursher advice
ocald | 17/03f2017 1:z0] MG L i | 500 ' | _|. __|Hold All Samgle Testing until fur-her advice
i i _ _
Sampled By: i Diatey Tine: ] _ Relinquiherd By:
Retzived By Labi Data/ Time: Courigr:
Sample Cold Sample Contalner Seaked
[Yes/Nok: {ves/No):




———

“02 Chain of Custody (CoC) Record

v nlEr o 2

Page 3 of 3
Labovrabory: ALS Please Note:
Project: Cnslaw Manne Support Base Address: 10 Hod way Malaga Please sigh copy on receipt of samples and
B ) emall sighed copy of CoC record to O2M
Client:| OMSE Pty Ltd Job No.:; WALE-0013 [ — _.mu%.o:.wan ..m_naspmw__,,.s“_h Project Manager.
-— ¢ — :
Lob Guiote No.: N/A ...::..gq.v,_.!n stndard (232, 34 = | & m:..md_ lahoratory analysls results to O3M
Thame: m R m .w .m. .w Project Manager.
O2M Project] Travis Hurley | Emall Address: 23 ia ...m 2 5 H 5
| Manager! 0467 598 322 |travis hurley@o2marine.cor, w m w i~ W < 3 g m ]
Laboratory sl 2123
Co
021 Sample 1D Somple 1D Dake Time m _ 23 Z . mments
; -
| -
i I
| . —
[
i
_ Sampled By: Date/Tima: . Ralinquished Ry: |
Received By Labt . Cane/Time: Couries:
Sample Cold Sample Containes Sealed H
{Yes/Noj: (Yes/Mal:




b

.
~ o0 P Chain of Custody (CoC) Record
Page1of3
R Laboratory: ALS |Please Note:
Project: Criplow Marine Support Baze Ardress: 101 od Wary Malign Please sgn copy on recelpt of samphes and
_ emall signed copy of Cor mecosd T OZM
Chenl:! OMSB Pryttd Jok Bo.2| 17wl 008 Lab. Comact: Lauren Cekwel Project Manager.
: =] Contalners Anatyses
— e Tarnarousd - m - - 3 : Email laboratory analysls results to G2M
Lab Quote Now: N7A _ Timesi Standard 3 F g i m £y PIofect Manager.
OZM Proct| Travis Hiitley  Email Addvess: m m m sl 2]l | mm m H
Manager| 0457 593 323 |trawvis hurley@o2marine.com. Mm i mm g .m 1 m -] m Mm 3 m ]
AN IR RO HE I
OIM Sample 1D M_HHJN Dats Time H w LN w H m H m : w Comments
B ¥ e
AP1 [ 150342007 10,20, Zm. 4 2F 4 10 X Hald urtested samples untl further advice
BF2 s 150813017 oaz] MS | 2P| 4 11100 Hold A1 Sample Testing unil further scivice
i 3 15/03/2017| oag| M5 i w2 | 4 1100 Hold All Sampls Testing until further acvics
8P4 4 16/03/2017 7o0] M3 | 2,20 | 4 |1w00) X | X ! X | X . % |old uncested sarmples until further advice *
Te2R1 S 15/t3/2017 1206] MS 220 | & (100 X | X X XX ;X
TC2-R2 4 asjoa007|  aups| M5 [ 2P 4 [ueo Hold All Sample Testing untl further advice _|
TCLO.5 3 15/02/2037 1eas) MS | WAP ) 2 j900) A X | K| X X . ]
Tert | & 15f03/2017 263g] WS - WP | a4 (100 L X | X | X |Hold untested sampies until further advice
™ I 15/08/7017 1og) M5 | 2028 | 4 1000, X 0 X | X | X 0| X boiduntested samples Lol further advice
3 Lo 15/03/2017, ao:ze) M5 | 2,2P | 4 1100 m ek X 1 |Holduncested samptes until furthar advice
1c4 n 15/03/2017} 42| MS ) 2L2p | 4 j1i00] X X X _IHolu untested samples untl further sdvice
| _Te1psTe " 15/0372017] 1685 MS | 2,3F . 4 j1100) X | X ] X | X X jHod d samples until further advice
oI 33 L ibb3/a017 1Gss| M3 § 320 | 4 1IN0 i Hald All sampls 1esting until further agvice |
TC5 4 17403/2017) topo| MS | 2P . 4 ;4200 Hold All Sample Testing untll further adviee
€1 15 157037201 isgof MS {2L3P | 4 U00| X | X | X | R % |HoM nrtested samples unti further advice
Ic1-1.0 16 L8/03/2017 1s0] MS | 2L 4 100 X . iHoMurtested samples untid further acvice
[} 17 -..H.u__swbaﬁﬂ 1aag] M a2e| 3 jesor P x X X Hold untested sampies urti fusther advica
€305 8 16/03/2017 58__! e a4 1100] X _ X | X | X Helduntested samples until furtheraduice
£33, 9 16/05/2017 tgag| Me | 2,2 | 4 |10 _ . |Hold 21l sarmple Testing untl urther acvice
e .uxo . »m_..aw.\mopu_ 1o23] M5 | 2P [ 4 [1100) X X X X IHold untested samgles una? urther advics
16505 T 18/03f2017 gsg| M$ ¢ 2.2P 1 4 100 X ] X4 X | K ¥ |Hold untested samples unl further advice |
Ie5-1 L uspapon gso| M5 4 2,2° ) 4 ;1100 ] ¥ IHold untested samples unl further advios
I 23 16/03/2017 1026] MS | 2:2P 1 4 11100, X % X iold untested zamples untl further sdviee
1€7-0.5 % 1s/03 2017 ana| M5 220 0 4 000 x X1 X __ X % _jHold untested sarnples il furthar sdvics
Ic7-1 ny 16/03/2017 1741 MS | 2L,2P 1 4 [1100 P P2 ¥ |Hokl untested sarmples aniil further advics
oy 14 180312017 gz Ms | 1,2p | 2 |98 X X ) x| x
el e 18f03/2017 gas[ MS | 2L3F G 4 [1100 Held All Sameke Testing until further advice
Ic2-R2 13 sgusgorr)  asus| MS [ 1,20 | & laseef x| W | X {x X |Hold All Sample Testing untl| further advice |
1IR3 9 i EEQS_ 1600| MS 2,28 | 4 11100 _ Hold All Somple Testing unti fusther zdvice
51,5 RO [ goapory pap| MS | 1 | 4 ;200 E
| ociasm \w’ 17/03/2037 t2ppf MS [ 2.3P | 4 Jllod) x| x [ X | R X | X “Hlold untested sarmples until further advice |
oLl 1 . 17/03,2017 1zpo| M5 G AP 0 5111000 ; 'Hold All Semmple Testing untit further advice
oC205 £ 1800272017 aap] MS | 236 ] 4 fatesl X D x ] X ; X |Hokl untested samples uniil further advice
Sampled By: Date/Thne; Relinquisived By:
Reczived By Lab: Daea/ Tone! Cauries:
Sample Cold Sarnple Cantaings Seafad
[YesfNol: {Yes/Ma]:!

Envircnmenial LIvision

Perth
Work QOrder Reference

EP1702676



Chain of Custody (CoC) Record

. Page 24 3
Laboratory: Als Piease Mote:
Prejuct: _ Onslow Marine Support Base Address: Flease sign copy on receipt of samples and
_ 10 Hoel Way talaga armail s lghad copy of CoC retard 10 OIM
t H Come : Project Munagar.
erk:| oM ey Led | Job Mo | WALS-D013 | Contack Lauren Ockwel e
onermms+ oo H son_...ﬂsma rﬂ_ﬁmn.u __ [trmillaboratary analysis results 10 02M
Lab Guote No.: NIA _ ._._._.:_uﬁ__“__.nm standard | m 5 ..m.u m. _ : ar .M”m z qu m .w. Froject Managér.
: i 8 B wEg. 2
O2ZM Project| Travis Hurley Bzl Address: wmw nw,m _ m E m wm m mmmmwmm
™ _ HHE z §iid FESEE
DZM Sample 1D _Mu._shﬁ_.ﬂu_ﬂ _ Date u Time .m_.. m _ = w mm E ‘.mmN.ﬂm mw Comments
o2l Wnﬁ 1 1gdesfaongi &0l M | 2,2F | 4 ;4100 M " % |nald untestad sarmples untll further advice
0C3-0.5 5y 174031017} mas| ME [ a2p 0 4 (umo| w [ x| 2t X |viald umested samples untll further advies
oc3-1 "Bl mu...q.o__mhou._,w gz5] Ms | 2,2P 7 4 |1100 X - X |Hold untested samples ol further advics
0C4-05 "3t 170052007 mawol Mt [znoe @ 4 Jur00] % | % | % x| %%
0Cd- g | 1703007 iLzo] Ms | 220 4 110 ! X Holdl uritested samples uritll further advice
ocs 29 18/0z/2017)  aazo| Ms | 22p | 4 [1100 X X § X % DX Mokt urdetted samples ot further advice
ocs 40 1ifo3f2017; 15| WS | @z, @m0 X | PR KT X |Hokiuntested samplas uitl further advics
e ] {8 ] 18£03/2017 1530] Ms pamar i 4 21000 X | X | XX _ Xyl S .
mim @i 17/03/2017 15:04] S | 3,28 | 4 .1100) X PXO| X |Hold untested samplas unti further advios
oca az 1703/2017 15z ms [ a0 | 4 |10 2 X | %0 % THold umested samples unti further sdvice
ocln & 17R08/2017 16:16) ME ) w2 | A f1w0o] X | ox | X R " %! Hold untasted sampfes unkl further advice
OL7-R2-0.5 &.wr 1870512013 ; 1534] M5 | 2,2P | 4 |1MD] X X X! X " X Hold untested samples untif further advice
OCV-R30.5 e nw_aw.smopqw zhL2P ) 4 {1100 ; _ Hold All Sample Testing until further advice
0CL05T2 | &N 17/03/2017, a2 ] 4 Jieo) x [ x o T u X FHo# umested samples unkil further advice
bsi i u¥ 20/03/2017 R IERES : Hold Al Sample Testing until further advice |
os2 ! a0/03/2017) EIERES _ Hold All Sample Testing until furthar advke |
rape L oso ) _. |
EP4 ] 4 16/03/2012 | 1 ]soo] i Hokd All Sarmple Testing until further advice |
TCes S 15/03/2017 TIREENEEY until further advice _|
TC1-1 J NLN 1540372017 1] 1 4250/ Hokd All Sample Testing until further advice |
15703720017, 2l 1 500! Hokf All Sample Testing unlil further mm&o.nl..u
16/03/2017} 2 1250} Hokd All Sample Testing until further advice |
18/03/2017 u 1 | 250] | until iunther adviee |
rEpaf20n7 1 1 | 250 _ Hold All Sariple Tasting until further advice
L5fo8f2017 T ENEEY _ Kokl A1l Sanple Testing untl fwther sdvice
15/03/2017 1 NE) ! Hold All Sampk Testing untl further adviee
18fe3/2017 RN EE ; Hold All Sample Testing uatil further advice
| 17papoyl U | 1 [zs0 : Hold All Sample Testing until further sdvice
maporgl | Ms [ u | o1 [2se m Hold All Sample Tasting unul further sdvice
17/03/2017 1508 Ms ] 4 1 250 ; Hold All Sample Testing unti forther advic
_17f03f2017 1eas] Ms | W 1 ;250 : Hold All Ssmple Testing untll further advice
P l7fosfzonyt 11:26) MS o 2 |50 _ Hold All Sample Testing until further adviee
Date/Time: Refwished By:
Cate/Time; Couvier;
Sampte Gakl : _ Sampla Container Sesled
{Yes/Mo): | . {¥es/na):




Jessica Walker - 0:23 oS\ i

From: Marnie Thomsett

Sent: Tuesday, 16 May 2017 1¢:37 AM

Te: Samples Pertn

Subject: FwW: Sediment Cation Exchange Capacity Tests
Follow Up Flag: Follow up-

Flag Status: Flagged

Categories: URGENT attention

Hi

r

A re-batch as described below.

For lob: EP1702676 can we please test sample 2C4-0.5 for:
Cation exchange capacity

Thanks

Kind Regards,

Marnie Thomsett
Client Services Qfficer = nvirosenental LivIsion

Malaga, Western Australia Forth
. Work Order Raference

T +61 8 9209 7655 D 461 8 9209 7632 . EP1705039

F+61 8 9209 7600

Marnie thomsett@alsglobal.com .

10 Hod Way .

Malaga WA 6050 i
8 _ﬁ. N

AUSTRALIA

iglgphopa - - G1-B-0200 TRkl

Wae are keen for your feedback! Please click here for vour 1 guestion survey

EnviroMail™ 111 - Analysis of VOCs by Thermal Jesorption Anajysis

EnviroMaif™ 110 - Identifying Hidden PFAS Chemicals in_Environmental Samples and Firefighting Foams

EnviroMail™ 1092 - PFOS Trace Analysis 1o Meat Trace Guideline Reguirements

EnviroMail™ 00 - Summary of all EnviroMails™ by Cateqony

= Bin] f1C)

Right Solutions - Right Parther
www.alsglobal.com

From: Travis Hurley [mailto:travis.hurley@o2marine.com.au]
Sent: Monday, 15 May 2017 5:34 PM

To: Marnie Thomsett <marnie.thomsett@ALSGohal.com>
Subject: RE: Sediment Cation Exchange Capacity Tests

Hi Marnie

The selected samples for each job are listed below:
TBH4A



PR

e .
~
oo Chain of Custody (CoC) Record
Page 10f 3
o laboratory: AlS Flaase Node:
Profect: Onalenw farine Support Basg Address; 10 1l Way Maluga Flaase $12h copy on receipt oF «arplas and
~ emall signed copy of Col noord o O2M
CHent:! OMSE Phy Ltd Job Ko, | 17wav-goos kak. Confact;| Lauren Bekwell Project Manager.
v Conealners Analyses
e - - m — - 3 Embil Isbocatory analysis resutieto DIM
Eab Quote No.: N TR stndaa | 2 M g 55| & g [Froject ansger.
- : it = p: S g% 2
OiM Project| Travis Hurley _Enwall Andress: i Syiz | 2|E ]2 Flzel 8|3
Mansger] 0457 502 322 _jrravie huney eoom (3351 ,35; 2 3| L |Fr| E 78. 5| 2
' | =" M '3 m z z . M —l
MHoezz 5. 4 EglE 12z
i 5 g | 3| B F*i g |Eel 2 4
1aboratary n = o oy 0o ZfoF Y
G20 Szmiple D Date Tme F4 . " = .m | 2 . E Comaments
samgla 1D = £ m 2% w S 3
BPL ol 15/0342017; 1gp] ME | 2L2F | 4 1100 * Hold unitested samples until furtner advice
BP2 2 15/03/2017 gus| Ms D 2.2P | 4 ;H100 Hotd All Sanmple Testing untll further advics
aes 2 15/08/2027 ggal M5 i 2.2P | 4 oo . Hold All Sarnpk Testing untl furhar sdvice
BPa 4 16/03/2027 702) MS | AP ) 4 ju0O X | XXX *_|Hold untested samples until furfmes avice
T2 R1 S 15/05/2017 06| ME L] A4 FUB0 X | X X XXX
Tezra & ashefzory)  aos| Ms L aze 4 fue Hokd All Sample Testing antil furter advice _ |
TC1-0.5 i 15/03/2017 1636) MS | A 4P & eBaf Wt X | x| X x
TC1-t I ) 15/03,/2017 um.um_ WS - 2,2r | 4 |00 i X % | X |Hold untestad samples until furtfrer advice
TC2 I 15/08/2087)  dtos| ME § 22F L 4 1100, X Lx x| x 1. X jioid untestad samples untl Barthrer sdvics
Tea lo sf0aj201y,  1o:25] WS | LR | 4 1100 ol B ol unestec samples unti furtir advioe
Tea o 15/08/2017] iyaz| MS | 2P ) 4 [1100] X X % ok untested samples unti further advice
| 1052 5! .u_awboz% 1636 MS ¢ M,2P | 4 41100 X | X | X [ X ¥ _fHold untesred samples untl furtier advice
LTt 53 . 15/03/017] 163 ME | TP | 4 10 Hokd All Sample Testing untll furt ner advica |
e 1% 13/03/a017 toppf MS | B2 1 4 c10d Hold All Semple Testing untl furpwer sdvice
(=) 13 Lefosfzony|  agsc| M | 22k G o4 ue0) X% | X X X |Hold umested sarmples until further advies
Ic11.0 & Lefo3/2017 isic) MS | H2P ) 4 00 LIN Hold unsasted samples untll further advics
ie2 i 19 15/03/2007, wasf M5 o wze | 3 fesei Tx x| x X_Hold umested samples ural further advics
! P : > :
iceas 1% 167037207 aew| M6 | 2ae | 4 juseo: X _. ¥ | % | X ol untested samples unti furtker sdvice
K31 15 16/032017 54| M | 2p | 4 1go0l Holét Al Sarmple Testing untll furthar advice
e 20 . Aegnpzor7 1ooa{ MS ; 2.2r | 4 f10e] X X X _|Hold untested samples unni furthar advice
505 fAl L 1s08/017 ool M5 220 | 4 fueo) x| X x| x ¥_|old untested sampies untl furths- sdice
1651 2T | asjorfaeng o5 MO | 228§ 4 ;1300 X Hold untwsted samples witll furthe- advice
. . _
1Cs 23 1608 /2017 1026f WS | 2,9P: 4 11100, X s X Hold unusstad samples et furthe- agvice
167-0.8 A | ifoafamy pea| MS [P 1000 K K| X i ¥ X |Hold untested sampies untll further advice
t H
I7-1 as 16/03£2097 1741 45 | 2P| 4 1000 P X X |Hold untested until Furthe- advies
IC8-05 P L6 18/03/2017 gas| ws [ | 5 |ss0 PX X)X | X
ik
L kei &N 1B/03/2017 gas| W | 220 | 4 lno Hold A $ample Testing unti further advice
IC1-R2 13 13/03/2017| 1545) MS [ 2P| 4 j1100] X | X | X | X X [Hold All Somgie Tasting unt further acvice
I =
iC1-R5 il 15/032017 1§00 ME | L.2P | 4 illa0 Held All Somple Testing untlh furihar sdvice
i :
€545 3o [ asoaoir)  gg| MS | I | 4 G20 X
OCILE-TL 0 17/f2m7 1zoo) M9 | 2,20 | 4 JUI60) X | X | K { X | X | K pold uenasted semales until furthe advice
. o e _ _
ocla 82 17/08/2017 1200 M3 | 22 . s |6 | ikt All sample Testing until furth-e- adiee
o105 P 33 10/03/2017 goof M5 | 2ae o4 laen; x !X L X [Hold untested saimples unal furthe: advice
Sampled By: USE:..:.E. Relinquished By:
Receivex By Lab: Eate/Thme: Couier:
Samgle Cold Sample Contamer Sealed
|Yas/No): (Yes/Mo):.

Envifiopmenial Lvision

Perth
Work Qrder Reteranca

EP1702676



Eﬁa_ﬁ

Chain of Custody (CoC) Record

m.uﬂm 23
Laboratory:; ALS Please Note:
Project _ Cnslow Marine Support Base Adkdress: Please simn copy on rece ipt of sammules and
" 10 Had Way Malaga Lol sigivent oy off CoC record 1 D20
oo e Project Manager.
JI I PryLd Job N whLs-ooz3 | Lok Conteck Laurzn Ocowel ’ *
. 4 - no&u_..__aa Analyses : _ Fmial] laboratary anabysls results to Jam
Lak Cuote No. NfA _ _.E_sﬂ”.ﬁw standsrd (g m 3 mm. _ 11 EtE m g & W M M m . m Froje<t Manage.
i ] = . 3 5 = 5252
T Frojedt] Travis Furley | rall Addreas Mmm uwm_ bz |z8l¢ mmnwmmmm
Mnagar] 0467 £93 322 |travis hurley@aZeating corn. m 83 .....m 2 M z m 8 g F m u.&. mw 3
oMM Sanple | 2DOTEIOrY Pate | Time .w 5§ & 33 £ 3 .m,m §i% Communts
Sampia D | i i Ed &
ocz1 w1 eosfzort gs0] Ms | 2.2P | 4 liig0 X i % Hok umestad samples Ll furthe: advice
OC3-65 5y ,Q.,&ﬁo_q" gas| ms [ 22p i 4 fuoe| x| X | x i X X [Hold untested camples until furthe- advice
oC3-L 12 . L#asfz07| gas| Ms | a.2p ¢ 4 l1a00 X % |HoM untested s mptes urtil furthe- advice
oca-8.5 37 srjosfaoa7|_ _a1ze| ms | a2p |4 Jaa00) X | X | X X% .
oca-1 2 | mjosmony; | aaz0f Ms | 2,2 {4 100 RER Hold untested s mpbes unti] furthe- sdvics
ocs 29 18/03/2017 40| ™S | 2,2P i 4 |00 ® X 3 X | % X |Hok untested samples urttil furihe- advice
ocs 4o a7/o3faory,  asaz| MS | 2,20 14 100 % PK . A X% |Hold untested samples until furfhe- advice
oc? [ 1s/oszor7)  asaof ms | zaR o4 |meel X P X | x o ox x|l
e i 1703217 1sa4| WS | 2,3P | 4 |1i0D| X P K ; A |Hald untested samples untll hrthe: advice
[ [T 17/03/2017 1s21| MS | 2,2f | 4 11000 X | o X | KT X el untested samples untll Furthes advies
[wluli] £} r—. 17fO3/2017 16156 ™= 21, 2P _ 4 |11pp| X% X % . x ..*1 . X iHol untested samples untll Furthe- advice
GCIR-0S5 /XY 18/03/2017; wsan| ms [ 2,207 a Juwo] ¥ | x| X1 X ;' X Hok untested ssmples until further advice
OCFRIOS | Fﬁv Enwb._u._,l 15:80| M5 2,20 4 41100 : ‘Hold Afl Sampls Testing undi furthe- adves .
o052 | 40 17/032007,  1200| Ms | z2e ] 4 J1ol x | % - x | % X Hold untested samples unth furthe: 2dvice
ps1 TS w/aremrt  aoeo| s [ zae | 4 Jsoo . #iokl All Sample Testing unti further sdvice
ps2 49 ajoafaor7]  aio0| 5 | 2P| 4 |son Hokd All Samphe Tasting unkil furthe; sevice
FIELDE s R 5 o .
Bpd i 16032017 70i] M5 21 1 ]s09 | Hold All sample Texting untl furthe- adiiee
105 Y | 15/03/2017 16:35] MS u Y Hold All sample Testing until ?:—__m.tsnSu.n,.L
N TEa-1 =¥} 15/03/2017 um”wm_ M5 u 1 {zs0 ) Hold Al Sample Testing unkbil fusthe- advice |.
T2 1 | asmasorr  mes| Ms | o |1 soo Hokd All Sample Tasting unkl furthe: advlca
= 53 w2017, ean] Ms | w0 | 1 jum0 Hold All Sample Testing until fuctie- advice |
LK5os M 24 18/03/20 5_ w“mo_ k) hl } 1 250 Hold All Sample Testing untl furthes advice |
[Tos] wn S 16/00,/2017} 17:41] MS ar 1 | 2%0 Hold All Sample Testing until furthe: advice |
s ) 1EfiyE/3017! 98] MS i 1 | 250 Hold Al Sairple Testig until fuelie: sdvice
B = _h 7 15/068/2017 13:45] M3s A 1| 250 Hald Al Sempls Testing wntil furtka - sdviee
S~ c A 33 1 asmseorr &:zo M 2, 1 |50} Hald All Sampla. Testing until furthe: advics
T T aL_. L 13jan0s7 ggs| Mms | u | 1 |250! Hold Al Sample Tasting untll furthe: advice
ocaes - 2V . 1wjeapon? aaz0] Ms | ar | 1 | 750 Hald All Sample Testing until furth- advice
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Work Order . EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base 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 higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
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
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA033-A: Actual Acidity (QC Lot: 806422)
EP1702676-001 BP1 0.02 % pyrite S <0.02 <0.02 0.00 No Limit
EAO033: Titratable Actual Acidity (23F) - 2 mole H+/t <2 <2 0.00 No Limit
EAO033: pH KCI (23A) - 0.1 pH Unit 9.6 9.6 0.00 0% - 20%
EP1702676-037 0C4-0.5 EA033: sulfidic - Titratable Actual Acidity (s-23F) - 0.02 % pyrite S <0.02 <0.02 0.00 No Limit
EAO033: Titratable Actual Acidity (23F) - 2 mole H+/t <2 <2 0.00 No Limit
EAO033: pH KCI (23A) - 0.1 pH Unit 9.2 9.2 0.00 0% - 20%
EA033-B: Potential Acidity (QC Lot: 806422)
EP1702676-001 BP1 EA033: Chromium Reducible Sulfur (22B) -—-| 0.005 % S 0.073 0.076 4.03 0% - 50%
EAO033: acidity - Chromium Reducible Sulfur - 10 mole H+/t 45 48 4.94 No Limit
(a-22B)
EP1702676-037 0C4-0.5 EA033: Chromium Reducible Sulfur (22B) - 0.005 % S 0.577 0.559 3.17 0% - 20%
EAO033: acidity - Chromium Reducible Sulfur - 10 mole H+/t 360 348 3.26 0% - 20%
(a-22B)
EA033-C: Acid Neutralising Capacity (QC Lot: 806422)
EP1702676-001 BP1 EA033: Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 9.06 9.06 0.00 0% - 20%
EAO033: sulfidic - Acid Neutralising Capacity -/ 0.01 % pyrite S 2.90 2.90 0.00 0% - 20%
(s-19A2)
EAO033: acidity - Acid Neutralising Capacity - 10 mole H+/t 1810 1810 0.00 0% - 20%
(a-19A2)
EP1702676-037 0C4-0.5 EA033: Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 31.5 31.6 0.190 0% - 20%
EA033: sulfidic - Acid Neutralising Capacity - 0.01 % pyrite S 10.1 10.1 0.297 0% - 20%
(s-19A2)
EA033: acidity - Acid Neutralising Capacity - 10 mole H+/t 6300 6310 0.199 0% - 20%
(a-19A2)

EA033-E: Acid Base Accounting (QC Lot: 806422)
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Work Order . EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA033-E: Acid Base Accounting (QC Lot: 806422) - continued
EP1702676-001 BP1 EA033: Net Acidity (sulfur units) - 0.02 %S <0.02 <0.02 0.00 No Limit
EAO033: Net Acidity excluding ANC (sulfur units) - 0.02 % S 0.07 0.08 13.3 No Limit
EAO033: Liming Rate - 1 kg CaCO3/t <1 <1 0.00 No Limit
EAO033: Liming Rate excluding ANC - 1 kg CaCO3/t 3 4 28.6 No Limit
EAO033: Net Acidity (acidity units) - 10 mole H+/t <10 <10 0.00 No Limit
EA033: Net Acidity excluding ANC (acidity units) - 10 mole H+/t 45 48 6.45 No Limit
EP1702676-037 0C4-0.5 EAO033: Net Acidity (sulfur units) | 0.02 % S <0.02 <0.02 0.00 No Limit
EA033: Net Acidity excluding ANC (sulfur units) --- 0.02 % S 0.58 0.56 3.51 0% - 20%
EAO033: Liming Rate - 1 kg CaCO3/t <1 <1 0.00 No Limit
EAO033: Liming Rate excluding ANC - 1 kg CaCO3/t 27 26 3.77 0% - 20%
EAO033: Net Acidity (acidity units) - 10 mole H+/t <10 <10 0.00 No Limit
EA033: Net Acidity excluding ANC (acidity units) - 10 mole H+/t 360 348 3.39 0% - 20%
EP1702676-004 BP4 EA055-103: Moisture Content (dried @ 103°C) — 1 % 19.3 18.4 4.75 0% - 50%
EP1702676-018 IC3-0.5 EA055-103: Moisture Content (dried @ 103°C) - 1 % 18.9 16.8 11.8 0% - 50%
EP1702676-035 0C3-0.5 EA055-103: Moisture Content (dried @ 103°C) — 1 % 222 214 3.71 0% - 20%
EP1702676-045 OC7-R2-0.5 EA055-103: Moisture Content (dried @ 103°C) 1 % 246 245 0.594 0% - 20%
EG005-SD: Total Metals in Sediments by ICP-AES (QC Lot: 810872)
EP1702676-004 BP4 EG005-SD: Aluminium 7429-90-5 50 mg/kg 1370 1350 1.36 0% - 20%
EGO005-SD: Iron 7439-89-6 50 mg/kg 9600 9740 1.48 0% - 20%
EP1702676-020 IC4 EG005-SD: Aluminium 7429-90-5 50 mg/kg 1090 1040 5.11 0% - 20%
EGO005-SD: Iron 7439-89-6 50 mg/kg 6460 6120 5.35 0% - 20%
EGO005-SD: Total Metals in Sediments by ICP-AES (QC Lot: 810876)
EP1702676-035 0C3-0.5 EG005-SD: Aluminium 7429-90-5 50 mg/kg 1340 1300 2.85 0% - 20%
EGO005-SD: Iron 7439-89-6 50 mg/kg 8580 8670 1.01 0% - 20%
EP1702676-047 0C1-0.2-T2 EGO005-SD: Aluminium 7429-90-5 50 mg/kg 3740 3710 0.785 0% - 20%
EG005-SD: Iron 7439-89-6 50 mg/kg 21700 24900 137 0% - 20%
EG020-SD: Total Metals in Sediments by ICPMS (QC Lot: 810873)
EP1702676-004 BP4 EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Selenium 7782-49-2 0.1 mg/kg 1.0 1.2 19.3 0% - 50%
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 3.0 3.1 0.00 No Limit
EG020-SD: Arsenic 7440-38-2 1 mg/kg 16.0 16.2 0.718 0% - 50%
EG020-SD: Chromium 7440-47-3 1 mg/kg 10.0 9.6 3.78 0% - 50%
EG020-SD: Copper 7440-50-8 1 mg/kg 1.6 1.6 0.00 No Limit
EG020-SD: Lead 7439-92-1 1 mg/kg 1.3 1.3 0.00 No Limit
EG020-SD: Nickel 7440-02-0 1 mg/kg 3.1 3.0 0.00 No Limit
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Work Order . EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EG020-SD: Total Metals in Sediments by ICPMS (QC Lot: 810873) - continued
EP1702676-004 BP4 EG020-SD: Zinc 7440-66-6 1 mg/kg 5.2 5.4 3.95 No Limit
EG020-SD: Manganese 7439-96-5 10 mg/kg 388 397 2.41 0% - 20%
EG020-SD: Vanadium 7440-62-2 2 mg/kg 24.0 23.7 1.28 0% - 50%
EP1702676-020 IC4 EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Selenium 7782-49-2 0.1 mg/kg 0.6 0.5 0.00 No Limit
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 2.5 2.3 6.53 No Limit
EG020-SD: Arsenic 7440-38-2 1 mg/kg 10.5 10.0 4.31 0% - 50%
EG020-SD: Chromium 7440-47-3 1 mg/kg 9.4 8.7 8.41 No Limit
EG020-SD: Copper 7440-50-8 1 mg/kg 1.5 1.4 0.00 No Limit
EG020-SD: Lead 7439-92-1 1 mg/kg 1.0 <1.0 0.00 No Limit
EG020-SD: Nickel 7440-02-0 1 mg/kg 34 3.1 8.91 No Limit
EG020-SD: Zinc 7440-66-6 1 mg/kg 5.2 4.8 7.89 No Limit
EG020-SD: Manganese 7439-96-5 10 mg/kg 172 163 5.38 0% - 50%
EG020-SD: Vanadium 7440-62-2 2 mg/kg 15.5 14.4 7.24 No Limit
EP1702676-035 0C3-0.5 EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Selenium 7782-49-2 0.1 mg/kg 0.7 0.8 0.00 No Limit
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 3.1 3.0 3.28 No Limit
EG020-SD: Arsenic 7440-38-2 1 mg/kg 11.0 11.3 2.34 0% - 50%
EG020-SD: Chromium 7440-47-3 1 mg/kg 11.2 11.5 2.39 0% - 50%
EG020-SD: Copper 7440-50-8 1 mg/kg 2.0 1.8 8.76 No Limit
EG020-SD: Lead 7439-92-1 1 mg/kg 1.4 1.4 0.00 No Limit
EG020-SD: Nickel 7440-02-0 1 mg/kg 4.0 3.8 4.78 No Limit
EG020-SD: Zinc 7440-66-6 1 mg/kg 7.4 6.6 12.0 No Limit
EG020-SD: Manganese 7439-96-5 10 mg/kg 196 194 1.41 0% - 50%
EG020-SD: Vanadium 7440-62-2 2 mg/kg 19.0 19.1 0.00 No Limit
EP1702676-047 0C1-0.2-T2 EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Selenium 7782-49-2 0.1 mg/kg 1.3 1.2 11.2 0% - 50%
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 7.4 7.8 6.56 0% - 50%
EGO020-SD: Arsenic 7440-38-2 1 mg/kg 19.8 22.6 13.5 0% - 20%
EG020-SD: Chromium 7440-47-3 1 mg/kg 24.9 26.4 5.84 0% - 20%
EG020-SD: Copper 7440-50-8 1 mg/kg 54 5.8 7.19 No Limit
EG020-SD: Lead 7439-92-1 1 mg/kg 3.5 3.6 0.00 No Limit
EGO020-SD: Nickel 7440-02-0 1 mg/kg 9.3 9.8 5.33 No Limit
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Work Order . EP1702676

Client . WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EG020-SD: Total Metals in Sediments by ICPMS (QC Lot: 810877) - continued
EP1702676-047 0C1-0.2-T2 EG020-SD: Zinc 7440-66-6 1 mg/kg 15.0 14.6 2.63 0% - 50%

EG020-SD: Manganese 7439-96-5 10 mg/kg 326 319 2.12 0% - 20%
EG020-SD: Vanadium 7440-62-2 2 mg/kg 426 47.3 10.4 0% - 20%

EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 810874)
EP1702676-004 BP4 EGO35T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No Limit
EP1702676-020 IC4 EG035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No Limit
EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 810875)
EP1702676-035 0C3-0.5 EGO035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No Limit
EP1702676-047 0C1-0.2-T2 EGO035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No Limit
EP1702676-004 BP4 EKO055: Ammonia as N 7664-41-7 20 mg/kg <20 <20 0.00 No Limit
EP1702676-026 1C8-0.5 EKO55: Ammonia as N 7664-41-7 20 ma/kg <20 <20 0.00 No Limit
EKO057G: Nitrite as N by Discrete Analyser (QC Lot: 807379)
EP1702676-026 1C8-0.5 EK057G: Nitrite as N (Sol.) 14797-65-0 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EP1702676-004 BP4 EK057G: Nitrite as N (Sol.) 14797-65-0 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QC Lot: 807380)
EP1702676-026 1C8-0.5 EKO059G: Nitrite + Nitrate as N (Sol.) 0.1 ma/kg <0.1 <0.1 0.00 No Limit
EP1702676-004 BP4 EKO059G: Nitrite + Nitrate as N (Sol.) - 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QC Lot: 808228)
EP1702676-004 BP4 EK061G: Total Kjeldahl Nitrogen as N — 20 mg/kg 40 40 0.00 No Limit
EP1702676-028 IC1-R2 EK061G: Total Kjeldahl Nitrogen as N - 20 mg/kg 40 140 109 No Limit
EP1702676-004 BP4 EKO067G: Total Phosphorus as P - 2 mg/kg 98 86 12.8 0% - 20%
EP1702676-028 IC1-R2 EKO067G: Total Phosphorus as P -—— 2 mg/kg 100 97 3.12 0% - 20%
EKO071G: Reactive Phosphorus as P by discrete analyser (QC Lot: 807381)
EP1702676-028 IC1-R2 EK071G: Reactive Phosphorus as P 14265-44-2 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EP1702676-004 BP4 EKO071G: Reactive Phosphorus as P 14265-44-2 0.1 mglkg <0.1 <0.1 0.00 No Limit
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 814209)
EM1703514-001 Anonymous EP003: Total Organic Carbon - 0.02 % 0.50 0.54 6.58 0% - 20%
EP1702676-012 TC1-0.5-T2 EP003: Total Organic Carbon - 0.02 % 0.08 0.09 0.00 No Limit
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 814210)
EP1702676-031 0C1-0.5-T1 EPO003: Total Organic Carbon % 0.11 0.11 0.00 No Limit
EP1702676-043 0oC9 EP003: Total Organic Carbon ———- 0.02 % 0.07 0.07 0.00 No Limit

EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 818251)

EP1702676-020 EP003: Total Organic Carbon % 0.03 0.03 0.00 No Limit

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QC Lot: 806596)

EP1702676-004 BP4 EP080-SD: C6 - C9 Fraction - 3 mg/kg <3 <3 0.00 0% - 3%
EP1702676-028 IC1-R2 EP080-SD: C6 - C9 Fraction - 3 mg/kg <3 <3 0.00 0% - 3%
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QC Lot: 806597)
EP1702676-004 BP4 EP071-SD: C10 - C14 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: C15 - C28 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: C10 - C36 Fraction (sum) 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: C29 - C36 Fraction - 5 mg/kg <5 <5 0.00 No Limit
EP1702676-028 IC1-R2 EPQ071-SD: C10 - C14 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: C15 - C28 Fraction 3 mg/kg <3 4 41.5 No Limit
EP071-SD: C10 - C36 Fraction (sum) ——-- 3 mg/kg <3 4 28.6 No Limit
EP071-SD: C29 - C36 Fraction - 5 mg/kg <5 <5 0.00 No Limit
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QC Lot: 806596)
EP1702676-004 BP4 EP080-SD: C6 - C10 Fraction C6_C10 3 mg/kg <3 <3 0.00 0% - 3%
EP1702676-028 IC1-R2 EP080-SD: C6 - C10 Fraction C6_C10 3 mg/kg <3 <3 0.00 0% - 3%
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QC Lot: 806597)
EP1702676-004 BP4 EP071-SD: >C10 - C16 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: >C16 - C34 Fraction 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: >C10 - C40 Fraction (sum) ——-- 3 mg/kg <3 <3 0.00 No Limit
EPO071-SD: >C34 - C40 Fraction - 5 mg/kg <5 <5 0.00 No Limit
EP1702676-028 IC1-R2 EP071-SD: >C10 - C16 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: >C16 - C34 Fraction - 3 mg/kg <3 7 78.4 No Limit
EP071-SD: >C10 - C40 Fraction (sum) - 3 mg/kg <3 7 80.0 No Limit
EP071-SD: >C34 - C40 Fraction 5 mg/kg <5 <5 0.00 No Limit
EP080-SD: BTEXN (QC Lot: 806596)
EP1702676-004 BP4 0.2 mg/kg <0.2 <0.2 0.00 0% - 2%
EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: meta- & para-Xylene 108-38-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
106-42-3
EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Total Xylenes 1330-20-7 0.2 mg/kg <0.5 <0.5 0.00 0% - .2%
EP080-SD: Sum of BTEX - 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Naphthalene 91-20-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP1702676-028 IC1-R2 EP080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: meta- & para-Xylene 108-38-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
106-42-3
EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Total Xylenes 1330-20-7 0.2 mg/kg <0.5 <0.5 0.00 0% - .2%
EP080-SD: Sum of BTEX - 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Naphthalene 91-20-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%

EP090: Organotin Compounds (QC Lot: 810646)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP090: Organotin Compounds (QC Lot: 810646) - continued
EP1702676-004 EPO090: Tributyltin 56573-85-4 0.5 ugSn/kg 0.5 <0.5 0.00 No Limit
EP1702676-023 IC6 ‘ EP090: Tributyltin 56573-85-4 0.5 ugSn/kg <0.5 <0.5 0.00 No Limit
EP090: Organotin Compounds (QC Lot: 810647)
EP1702676-042 EP090: Tributyltin 56573-85-4 ugSn/kg <0.5 <0.5 0.00 No Limit
EP132B: Polynuclear Aromatic Hydrocarbons (QC Lot: 806598)
EP1702676-004 BP4 EP132B-SD: Acenaphthylene 208-96-8 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Acenaphthene 83-32-9 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Fluorene 86-73-7 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Phenanthrene 85-01-8 4 Mg/kg <4 <4 0.00 No Limit
EP132B-SD: Anthracene 120-12-7 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Fluoranthene 206-44-0 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Pyrene 129-00-0 4 vg/kg <4 <4 0.00 No Limit
EP132B-SD: Benz(a)anthracene 56-55-3 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Chrysene 218-01-9 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 4 ug/kg <4 <4 0.00 No Limit
205-82-3
EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 ug’kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(e)pyrene 192-97-2 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(a)pyrene 50-32-8 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Perylene 198-55-0 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Sum of PAHs —_ 4 ua/kg <4 <4 0.00 No Limit
EP132B-SD: Naphthalene 91-20-3 5 ug’kg <5 <5 0.00 No Limit
EP132B-SD: 2-Methylnaphthalene 91-57-6 5 Hg/kg <5 <5 0.00 No Limit
EP132B-SD: Coronene 191-07-1 5 vg/kg <5 <5 0.00 No Limit
EP1702676-028 IC1-R2 EP132B-SD: Acenaphthylene 208-96-8 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Acenaphthene 83-32-9 4 Hg’kg <4 <4 0.00 No Limit
EP132B-SD: Fluorene 86-73-7 4 HMg/kg <4 <4 0.00 No Limit
EP132B-SD: Phenanthrene 85-01-8 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Anthracene 120-12-7 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Fluoranthene 206-44-0 4 Mg/kg <4 <4 0.00 No Limit
EP132B-SD: Pyrene 129-00-0 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Benz(a)anthracene 56-55-3 4 ug’kg <4 <4 0.00 No Limit
EP132B-SD: Chrysene 218-01-9 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 4 pg/kg <4 <4 0.00 No Limit
205-82-3
EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 ug’kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(e)pyrene 192-97-2 4 Hg’kg <4 <4 0.00 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP132B: Polynuclear Aromatic Hydrocarbons (QC Lot: 806598) - continued
EP1702676-028 IC1-R2 EP132B-SD: Benzo(a)pyrene 50-32-8 4 ua/kg <4 <4 0.00 No Limit
EP132B-SD: Perylene 198-55-0 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 ug’kg <4 <4 0.00 No Limit
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Sum of PAHs - 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Naphthalene 91-20-3 5 ug/kg <5 <5 0.00 No Limit
EP132B-SD: 2-Methylnaphthalene 91-57-6 5 ug’kg <5 <5 0.00 No Limit
EP132B-SD: Coronene 191-07-1 5 vg/kg <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EA033-A: Actual Acidity (QCLot: 806422)

EA033: pH KCI (23A) - 0.1 pH Unit <0.1 — — —
EAO033: Titratable Actual Acidity (23F) - 2 mole H+/t <2 73.0756 mole H+ / t 95.4 79 103
EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 - - — j—
EA033: Chromium Reducible Sulfur (22B) - 0.005 % S <0.005 0.1798 % S 95.0 77 117
EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+/t <10 - - — j—
EA033: Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 <0.01 4.9 % CaCO3 104 85 115
EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 — j— —
EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 — j— —
EA033: Net Acidity (sulfur units) ---- 0.02 % S <0.02 — j— — -
EA033: Net Acidity (acidity units) ---- 10 mole H+ / t <10 — j— —
EAO033: Liming Rate -— 1 kg CaCO3/t <1 J— — —
EG005-SD: Aluminium 7429-90-5 50 mg/kg <50 — — — —
EGO005-SD: Iron 7439-89-6 50 mg/kg <50 — J— — -
EGO005-SD: Aluminium 7429-90-5 50 mg/kg <50 - — —
EG005-SD: Iron 7439-89-6 50 mg/kg <50 — J— — ——
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 — — —
EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 21.62091 mg/kg 100 74 130
EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 4.6838 mg/kg 104 97 113
EG020-SD: Chromium 7440-47-3 1 mg/kg <1.0 33.904 mg/kg 106 72 152
EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 33.782 mg/kg 94.4 76 116
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 — j— — -
EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 40.33169 mg/kg 90.5 74 124
EG020-SD: Manganese 7439-96-5 10 mg/kg <10 — — —
EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 51.10088 mg/kg 102 81 135
EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 — J— — -
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 — J— — -
EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 - J— — —
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number‘ LOR ‘ Unit Result Concentration LCS Low ‘ High

EG020-SD: Total Metals in Sediments by ICPMS (QCLot: 810873) - continued
EG020-SD: Zinc 7440-66-6 | 1 \ mglkg \ <1.0 | 61.70999 mg/kg 103 81 \ 143

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 — J— — -
EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 21.62091 mg/kg 99.3 74 130
EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 4.6838 mg/kg 98.8 97 113
EG020-SD: Chromium 7440-47-3 1 mg/kg <1.0 33.904 mg/kg 102 72 152
EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 33.782 mg/kg 95.8 76 116
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 — J— J—
EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 40.33169 mg/kg 88.8 74 124
EG020-SD: Manganese 7439-96-5 10 mg/kg <10 - — —— —
EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 51.10088 mg/kg 102 81 135
EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 - - — ——-
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 - J— — —
EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 — J— — —
EG020-SD: Zinc 7440-66-6 1 mg/kg <1.0 61.70999 mg/kg 99.3 81 143

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 810874)

EGO35T-LL: Mercury 7439-97-6 | 0.01 \ mglkg \ <0.01 | 2.154 mg/kg \ 104 \ 80 \ 120

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 810875)

EGO35T-LL: Mercury 7439-97-6 | 0.01 \ mgrkg \ <0.01 | 2.154 mg/kg \ 107 \ 80 \ 120
EK055: Ammonia as N (QCLot: 807419)
EK055: Ammonia as N 7664-41-7 | 20 mg/kg <20 | 10 mg/kg 87.0 70 130
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 807379)
EK057G: Nitrite as N (Sol.) 14797-65-0 | 0.1 \ mg/kg \ <0.1 | 2.5 mg/kg \ 104 \ 89 \ 121
EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 807380)
EK059G: Nitrite + Nitrate as N (Sol.) — | 0.1 \ mg/kg \ <0.1 | 2.5 mg/kg \ 108 \ 90 \ 112
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 808228)
EKO061G: Total Kjeldahl Nitrogen as N - 20 mg/kg <20 1000 mg/kg 83.8 78 112
<20 100 mg/kg 98.2 70 130
EK067G: Total Phosphorus as P by Discrete Analyser (QCLot: 808227)
EK067G: Total Phosphorus as P - 2 mg/kg <2 440 mg/kg 92.6 78 108
<2 44 mg/kg 77.5 70 130
EKO071G: Reactive Phosphorus as P by discrete analyser (QCLot: 807381)
EK071G: Reactive Phosphorus as P 14265-44-2 | 0.1 \ mglkg \ <0.1 | 2.5 mglkg \ 104 \ 92 \ 112
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 814209)
EP003: Total Organic Carbon | 100 % \ 109 \ 70 \ 130
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 814210)
— | 0.02 \ % \ <0.02 | 100 % \ 96.9 \ 70 \ 130

EPO003: Total Organic Carbon
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number‘ LOR ‘ Unit Result Concentration LCS Low ‘ High
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 818251)

EP003: Total Organic Carbon — | 0.02 \ % \ <0.02 | 100 % \ 103 70 \ 130
EP080-SD: C6 - C9 Fraction | 3 \ mg/kg \ <3 | 800 mglkg \ 96.5 70 \ 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 806597)

EP071-SD: C10 - C14 Fraction - 3 mg/kg <3 138 mg/kg 102 70 130
EPO071-SD: C15 - C28 Fraction - 3 mg/kg <3 290 mg/kg 100 70 130
EPO071-SD: C29 - C36 Fraction - 5 mg/kg <5 51 mg/kg 97.2 70 130
EP071-SD: C10 - C36 Fraction (sum) ---- 3 mg/kg <3 — j— — -
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 806596)

EP080-SD: C6 - C10 Fraction C6_C10 | 925 mg/kg 99.7 70 130
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 806597)

EP071-SD: >C10 - C16 Fraction - 3 mg/kg <3 202 mg/kg 102 70 130
EP071-SD: >C16 - C34 Fraction - 3 mg/kg <3 258 mg/kg 99.2 70 130
EP071-SD: >C34 - C40 Fraction - 5 mg/kg <5 18 mg/kg 92.8 70 130
EP071-SD: >C10 - C40 Fraction (sum) ---- 3 mg/kg <3 — j— —
EPO080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 50 mg/kg 98.4 70 130
EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 50 mg/kg 94.0 70 130
EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 50 mg/kg 104 70 130
EP080-SD: meta- & para-Xylene 108-38-3 0.2 mg/kg <0.2 100 mg/kg 105 70 130

106-42-3

EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 50 mg/kg 98.9 70 130
EP080-SD: Total Xylenes 1330-20-7 0.2 mg/kg <0.2 — j— — -
EP080-SD: Sum of BTEX ---- 0.2 mg/kg <0.2 — j— — -
EP080-SD: Naphthalene 91-20-3 0.2 mg/kg <0.2 50 mg/kg 95.9 70 130
EP090: Tributyltin 56573-85-4 | 0.5 \ \ <0.5 | 1.25 pgSnikg \ 11 52 \ 139
EP090: Tributyltin 56573-85-4 | | 1.25 ugSnikg \ 918 52 \ 139
EP132B: Polynuclear Aromatic Hydrocarbons (QCLot: 806598)

EP132B-SD: Naphthalene 91-20-3 5 <5 25 ug/kg 85.0 55 131
EP132B-SD: 2-Methylnaphthalene 91-57-6 5 ug/kg <5 — j— — -
EP132B-SD: Acenaphthylene 208-96-8 4 pg/kg <4 25 pglkg 771 64 110
EP132B-SD: Acenaphthene 83-32-9 4 ug/kg <4 25 ug/kg 84.2 62 112
EP132B-SD: Fluorene 86-73-7 4 Hg/kg <4 25 uglkg 90.9 64 118
EP132B-SD: Phenanthrene 85-01-8 4 HMg/kg <4 25 pglkg 88.6 59 17
EP132B-SD: Anthracene 120-12-7 4 Mg/kg <4 25 pglkg 70.8 69 1
EP132B-SD: Fluoranthene 206-44-0 4 Hg/kg <4 25 ug/kg 77.6 66 118
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report

Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EP132B: Polynuclear Aromatic Hydrocarbons (QCLot: 806598) - continued

EP132B-SD: Pyrene 129-00-0 4 vg/kg <4 25 pg/kg 79.3 70 116
EP132B-SD: Benz(a)anthracene 56-55-3 4 ug/kg <4 25 ug/kg 87.2 59 121
EP132B-SD: Chrysene 218-01-9 4 Ha/kg <4 25 pg/kg 81.3 68 116
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 4 ug’kg <4 25 uglkg 85.4 51 107

205-82-3

EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 ug’kg <4 25 uglkg 80.8 52 118
EP132B-SD: Benzo(e)pyrene 192-97-2 4 ualkg <4 - - - -
EP132B-SD: Benzo(a)pyrene 50-32-8 4 Ha/kg <4 25 pg/kg 86.6 55 111
EP132B-SD: Perylene 198-55-0 4 Ha/kg <4 - —— — ——
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 25 pg/kg 88.2 62 106
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 ug/kg <4 25 pg/kg 88.9 35 141
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 pg/kg <4 25 pglkg 87.0 48 122
EP132B-SD: Coronene 191-07-1 5 Ha/kg <5 — — [— [
EP132B-SD: Sum of PAHs - 4 vg/kg <4 - - —- -

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High
‘EGOOS-SD: Total Metals in Sediments by ICP-AES (QCLot: 810872)
EP1702676-005 TC2-R1 EG005-SD: Aluminium 7429-90-5 50 mg/kg # Not 70 130
Determined
EGO005-SD: Iron 7439-89-6 50 mg/kg # Not 70 130
Determined
EP1702676-036 0C3-1 EG005-SD: Aluminium 7429-90-5 50 mg/kg # Not 70 130
Determined
EG005-SD: Iron 7439-89-6 50 mg/kg # Not 70 130
Determined
EP1702676-005 TC2-R1 EG020-SD: Arsenic 7440-38-2 50 mg/kg 92.1 70 130
EG020-SD: Cadmium 7440-43-9 50 mg/kg 994 70 130
EG020-SD: Chromium 7440-47-3 50 mg/kg 77.9 70 130
EG020-SD: Copper 7440-50-8 250 mg/kg 84.1 70 130
EG020-SD: Lead 7439-92-1 250 mg/kg 83.7 70 130
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb Cc ation MS Low High
EG020-SD: Total Metals in Sediments by ICPMS (QCLot: 810873) - continued
EP1702676-005 TC2-R1 EG020-SD: Nickel 7440-02-0 50 mg/kg 94.8 70 130
EG020-SD: Selenium 7782-49-2 50 mg/kg 77.0 70 130
EG020-SD: Zinc 7440-66-6 250 mg/kg 924 70 130
EG020-SD: Total Metals in Sediments by ICPMS (QCLot: 810877)
EP1702676-036 0C3-1 EG020-SD: Arsenic 7440-38-2 50 mg/kg 96.8 70 130
EG020-SD: Cadmium 7440-43-9 50 mg/kg 98.0 70 130
EG020-SD: Chromium 7440-47-3 50 mg/kg 86.3 70 130
EG020-SD: Copper 7440-50-8 250 mg/kg 875 70 130
EG020-SD: Lead 7439-92-1 250 mg/kg 84.9 70 130
EG020-SD: Nickel 7440-02-0 50 mg/kg 98.7 70 130
EG020-SD: Selenium 7782-49-2 50 mg/kg 89.7 70 130
EG020-SD: Zinc 7440-66-6 250 mg/kg 98.2 70 130
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 810874)
EP1702676-005  TC2-R1 | EGO35T-LL: Mercury 7439976 | 10mghkg | 99.8 \ 70 . 130
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 810875)
EP1702676-036 OC3-1 | EGO35T-LL: Mercury 7439-97-6 | 10mgkg | 103 \ 70 | 130
EK055: Ammonia as N (QCLot: 807419)
EP1702676-005 TC2-R1 EKO055: Ammonia as N 7664-41-7 | 100 mgkg | 84.3 \ 70 . 130
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 807379)
EP1702676-005  TC2-R1 | EK057G: Nitrite as N (Sol.) 14797650 |  3mghkg | 104 \ 70 130
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 807380)
EP1702676-005 TC2-R1 EK059G: Nitrite + Nitrate as N (Sol.) | 3mgkg | 96.3 \ 70 . 130
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 808228)
EP1702676-005  TC2-R1 | EK061G: Total Kjeldahl Nitrogen as N | 500mgkg | 83.1 \ 70 . 130
EK067G: Total Phosphorus as P by Discrete Analyser (QCLot: 808227)
EP1702676-005  TC2-R1 | EK067G: Total Phosphorus as P | 100mgkg | 80.8 \ 70 130
EKO071G: Reactive Phosphorus as P by discrete analyser (QCLot: 807381)
EP1702676-005  TC2-R1 | EK071G: Reactive Phosphorus as P 14265442 | 25mghkg | 124 \ 70 . 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 806596)
EP1702676-005  TC2-R1 | EP080-SD: C6 - C9 Fraction | 600mgkg | 87.6 \ 70 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 806597)
EP1702676-005 ‘TCZ-R1 EP071-SD: C10 - C14 Fraction - 138 mg/kg 86.8 70 130
‘ EP071-SD: C15 - C28 Fraction == 290 mg/kg 87.4 70 130
EP071-SD: C29 - C36 Fraction - 51 mg/kg 86.5 70 130
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 806596)
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low ‘ High
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 806596) - continued
EP1702676-005 TC2-R1 EP080-SD: C6 - C10 Fraction C6_C10 725 mglkg 89.2 70 \ 130
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 806597)
EP1702676-005 ‘TC2-R1 EP071-SD: >C10 - C16 Fraction — 202 mg/kg 87.2 70 130
‘ EP071-SD: >C16 - C34 Fraction - 258 mg/kg 87.1 70 130
EP071-SD: >C34 - C40 Fraction - 18 mg/kg 84.7 70 130
EP080-SD: BTEXN (QCLot: 806596)
EP1702676-005 ‘TC2-R1 EP080-SD: Benzene 71-43-2 50 mg/kg 88.2 70 130
\ EP080-SD: Toluene 108-88-3 50 mgrkg 79.8 70 130
EP1702676-005  TC2-R1 | EP090: Tributyltin 56573-85-4 | 1.25ugSnkg | 107 \ 20 | 130
EP090: Organotin Compounds (QCLot: 810647)
EP1702676-043  |OC9 EP090: Tributyltin 56573-85-4 | 1.25ugSnikg | 98.7 \ 20 . 130
EP132B: Polynuclear Aromatic Hydrocarbons (QCLot: 806598)
EP1702676-005 EP132B-SD: Naphthalene 91-20-3 25 pg/kg 118 70 130
EP132B-SD: Acenaphthylene 208-96-8 25 ug/kg 118 70 130
EP132B-SD: Acenaphthene 83-32-9 25 pug/kg 115 70 130
EP132B-SD: Fluorene 86-73-7 25 ug/kg 125 70 130
EP132B-SD: Phenanthrene 85-01-8 25 pg/kg 119 70 130
EP132B-SD: Anthracene 120-12-7 25 pg/kg 122 70 130
EP132B-SD: Fluoranthene 206-44-0 25 ug/kg 127 70 130
EP132B-SD: Pyrene 129-00-0 25 ug/kg 123 70 130
EP132B-SD: Benz(a)anthracene 56-55-3 25 pglkg 112 70 130
EP132B-SD: Chrysene 218-01-9 25 ug/kg 96.4 70 130
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 25 ug/kg 113 70 130
205-82-3
EP132B-SD: Benzo(k)fluoranthene 207-08-9 25 ug/kg 97.4 70 130
EP132B-SD: Benzo(a)pyrene 50-32-8 25 pg/kg 105 70 130
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 25 uglkg 125 70 130
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 25 pg/kg 113 70 130
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 25 pglkg 114 70 130
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Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth
Contact : TRAVIS HURLEY Telephone :08 9209 7606

Project : 17WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017

Site t - Issue Date : 04-Apr-2017

Sampler [— No. of samples received - 56

Order number [ No. of samples analysed - 37

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

[}
[ J
® Matrix Spike outliers exist - please see following pages for full details.
[ J

Surrogate recovery outliers exist for all regular sample matrices - please see following pages for full details.

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER
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Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL
Compound Group Name Laboratory Sample ID | Client Sample ID Analyte CAS Numbeﬂ Data ‘ Limits ‘ Comment
Matrix Spike (MS) Recoveries
EGO005-SD: Total Metals in Sediments by ICP-AES EP1702676--005 TC2-R1 Aluminium 7429-90-5 Not — MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.
EGO005-SD: Total Metals in Sediments by ICP-AES EP1702676--036 0OC3-1 Aluminium 7429-90-5 Not - MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.
EG005-SD: Total Metals in Sediments by ICP-AES EP1702676--005 TC2-R1 Iron 7439-89-6 Not - MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.
EGO005-SD: Total Metals in Sediments by ICP-AES EP1702676--036 0OC3-1 Iron 7439-89-6 Not - MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.

Regular Sample Surrogates
Sub-Matrix: SEDIMENT

Compound Group Name Laboratory Sample ID | Client Sample ID Analyte CAS Number‘ Data Limits ‘ Comment
Samples Submitted

EP132T: Base/Neutral Extractable Surrogates EP1702676-004 BP4 Anthracene-d10 1719-06-8 68.2% 70-130 % | Recovery less than lower data quality
objective

EP132T: Base/Neutral Extractable Surrogates EP1702676-041 ocC7 Anthracene-d10 1719-06-8 69.9 % 70-130 % | Recovery less than lower data quality
objective

EP132T: Base/Neutral Extractable Surrogates EP1702676-009 TC2 4-Terphenyl-d14 1718-51-0, 68.9% 70-130 % | Recovery less than lower data quality
objective

EP132T: Base/Neutral Extractable Surrogates EP1702676-024 IC7-0.5 4-Terphenyl-d14 1718-51-0 66.9 % 70-130 % | Recovery less than lower data quality
objective

EP132T: Base/Neutral Extractable Surrogates EP1702676-041 ocC7 4-Terphenyl-d14 1718-51-0 67.3% 70-130 % | Recovery less than lower data quality
objective

Analysis Holding Time Compliance

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. ~Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: SOIL Evaluation: x = Holding time breach ; v = Within holding time.

Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis Evaluation
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Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base
Matrix: SOIL

Evaluation: x = Holding time breach ; v' = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EA033-A: Actual Acidity
80* dried soil (EA033)
BP1, TC2-R1, 15-Mar-2017 23-Mar-2017 15-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
TC1-1, TC3
0* dried soil (EA033)
1C3-0.5 16-Mar-2017 23-Mar-2017 16-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
80* dried soil (EA033)
0C1-0.5-T1, 0C4-0.5, 17-Mar-2017 23-Mar-2017 17-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
0C4-1, 0OcCe,
0C9
80* dried soil (EA033)
1C1-1.0, 1C5-1, 18-Mar-2017 23-Mar-2017 18-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
1C8-0.5, 1C5-1.5,
OCs5, ocC7
0* dried soil (EA033)
BP1, TC2-R1, 15-Mar-2017 23-Mar-2017 15-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
TC1-1, TC3
0* dried soil (EA033)
IC3-0.5 16-Mar-2017 23-Mar-2017 16-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
80* dried soil (EA033)
0C1-0.5-T1, 0C4-0.5, 17-Mar-2017 23-Mar-2017 17-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
0C4-1, OCs,
0C9
80* dried soil (EA033)
1C1-1.0, IC5-1, 18-Mar-2017 23-Mar-2017 18-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
1C8-0.5, 1C5-1.5,
OC5, ocC7
EA033-C: Acid Neutralising Capacity
0* dried soil (EA033)
BP1, TC2-R1, 15-Mar-2017 23-Mar-2017 15-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
TC1-1, TC3
0* dried soil (EA033)
IC3-0.5 16-Mar-2017 23-Mar-2017 16-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
80* dried soil (EA033)
0C1-0.5-T1, 0C4-0.5, 17-Mar-2017 23-Mar-2017 17-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
0OC4-1, OcCs,
0C9
80* dried soil (EA033)
1C1-1.0, 1C5-1, 18-Mar-2017 23-Mar-2017 18-Mar-2018 v 23-Mar-2017 21-Jun-2017 v
1C8-0.5, 1C5-1.5,
OC5, ocC7




Page ©40f20

Work Order - EP1702676
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Matrix: SOIL

Evaluation: x = Holding time breach ; v" = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EA033-D: Retained Acidity
80* dried soil (EA033)
BP1, TC2-R1, 15-Mar-2017 23-Mar-2017 15-Mar-2018 Ve 23-Mar-2017 21-Jun-2017
TC1-1, TC3
0* dried soil (EA033)
1C3-0.5 16-Mar-2017 23-Mar-2017 16-Mar-2018 Ve 23-Mar-2017 21-Jun-2017
80* dried soil (EA033)
0C1-0.5-T1, 0C4-0.5, 17-Mar-2017 23-Mar-2017 17-Mar-2018 v 23-Mar-2017 21-Jun-2017
0C4-1, OCe,
0OC9
80* dried soil (EA033)
IC1-1.0, IC5-1, 18-Mar-2017 23-Mar-2017 18-Mar-2018 Ve 23-Mar-2017 21-Jun-2017
1C8-0.5, 1C5-1.5,
OC5, ocC7
0* dried soil (EA033)
BP1, TC2-R1, 15-Mar-2017 23-Mar-2017 15-Mar-2018 e 23-Mar-2017 21-Jun-2017
TC1-1, TC3
0* dried soil (EA033)
IC3-0.5 16-Mar-2017 23-Mar-2017 16-Mar-2018 e 23-Mar-2017 21-Jun-2017
80* dried soil (EA033)
0C1-0.5-T1, 0C4-0.5, 17-Mar-2017 23-Mar-2017 17-Mar-2018 Ve 23-Mar-2017 21-Jun-2017
0C4-1, OCe,
0OC9
80* dried soil (EA033)
IC1-1.0, IC5-1, 18-Mar-2017 23-Mar-2017 18-Mar-2018 e 23-Mar-2017 21-Jun-2017
1C8-0.5, IC5-1.5,
OCS5, oC7




Page :50f20

Work Order - EP1702676

Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base

ALS

Matrix: SOIL

Evaluation: x = Holding time breach ; v" = Within holding time.

Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EA055: Moisture Content
Soil Glass Jar - Unpreserved (EA055-103)
TC2-R1, TC1-0.5, 15-Mar-2017 - - - 24-Mar-2017 29-Mar-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
1C2
Soil Glass Jar - Unpreserved (EA055-103)
BP4, 1C3-0.5, 16-Mar-2017 - ---- 24-Mar-2017 30-Mar-2017 v
IC4, 1C6,
1C7-0.5, 1C7-1
Soil Glass Jar - Unpreserved (EA055-103)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 - - - 24-Mar-2017 31-Mar-2017 v
0C3-1, 0C4-0.5,
0OCs, 0OcCs,
0C9, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EA055-103)
IC1, 1C5-0.5, 18-Mar-2017 - - - 24-Mar-2017 01-Apr-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C2-1,
0OCs, OC7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v = Within holding time.
Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EA150: Particle Sizing
Snap Lock Bag - frozen (EA150H)
TC2-R1, TC1-0.5, 15-Mar-2017 menn - 30-Mar-2017 11-Sep-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
1C2
Snap Lock Bag - frozen (EA150H)
BP4, 1C3-0.5, 16-Mar-2017 ann -—-- 30-Mar-2017 12-Sep-2017 v
IC4, 1C6,
1C7-0.5, 1C7-1
Snap Lock Bag - frozen (EA150H)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 emn - 30-Mar-2017 13-Sep-2017 v
0C3-1, 0C4-0.5,
0OCs, 0OcCs,
0C9, 0ocC10,
0C1-0.2-T2
Snap Lock Bag - frozen (EA150H)
IC1, 1C5-0.5, 18-Mar-2017 ann -—-- 30-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C2-1,
0OCs, OC7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v = Within holding time.
Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EA150: Soil Classification based on Particle Size
Snap Lock Bag - frozen (EA150H)
TC2-R1, TC1-0.5, 15-Mar-2017 menn - 30-Mar-2017 11-Sep-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
1C2
Snap Lock Bag - frozen (EA150H)
BP4, IC3-0.5, 16-Mar-2017 ann -—-- 30-Mar-2017 12-Sep-2017 v
IC4, 1C6,
1C7-0.5, 1C7-1
Snap Lock Bag - frozen (EA150H)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 emn - 30-Mar-2017 13-Sep-2017 v
0C3-1, 0C4-0.5,
0OCs, 0OcCs,
0C9, 0ocC10,
0C1-0.2-T2
Snap Lock Bag - frozen (EA150H)
IC1, IC5-0.5, 18-Mar-2017 ann -—-- 30-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C2-1,
0OCs, OC7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EG005-SD: Total Metals in Sediments by ICP-AES
Soil Glass Jar - Unpreserved (EG005-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 27-Mar-2017 11-Sep-2017 Ve 29-Mar-2017 11-Sep-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
1C2
Soil Glass Jar - Unpreserved (EG005-SD)
BP4, 1C3-0.5, 16-Mar-2017 27-Mar-2017 12-Sep-2017 v 29-Mar-2017 12-Sep-2017 v
IC4, 1C6,
1C7-0.5, 1C7-1
Soil Glass Jar - Unpreserved (EG005-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 27-Mar-2017 13-Sep-2017 v 29-Mar-2017 13-Sep-2017 v
0C3-1, 0C4-0.5,
0OCs, 0OcCs,
0C9, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EG005-SD)
IC1, 1C5-0.5, 18-Mar-2017 27-Mar-2017 14-Sep-2017 v 29-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C2-1,
0OCs, OC7,
OC7-R2-0.5




Page :90f20

Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Holding time breach ; v = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EG020-SD: Total Metals in Sediments by ICPMS
Soil Glass Jar - Unpreserved (EG020-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 27-Mar-2017 11-Sep-2017 v 29-Mar-2017 11-Sep-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
1C2
Soil Glass Jar - Unpreserved (EG020-SD)
BP4, 1C3-0.5, 16-Mar-2017 27-Mar-2017 12-Sep-2017 v 29-Mar-2017 12-Sep-2017 v
IC4, 1C6,
1C7-0.5, 1C7-1
Soil Glass Jar - Unpreserved (EG020-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 27-Mar-2017 13-Sep-2017 v 29-Mar-2017 13-Sep-2017 v
0C3-1, 0C4-0.5,
0OCs, 0OcCs,
0C9, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EG020-SD)
IC1, 1C5-0.5, 18-Mar-2017 27-Mar-2017 14-Sep-2017 v 29-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C2-1,
0OCs, OC7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed | Due for analysis ‘ Evaluation
EGO035T: Total Recoverable Mercury by FIMS
Soil Glass Jar - Unpreserved (EG035T-LL)
TC2-R1, TC1-0.5, 15-Mar-2017 27-Mar-2017 12-Apr-2017 v 30-Mar-2017 12-Apr-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EG035T-LL)
BP4, 1C3-0.5, 16-Mar-2017 27-Mar-2017 13-Apr-2017 v 30-Mar-2017 13-Apr-2017 v
IC4, I1C6,
IC7-0.5, IC7-1
Soil Glass Jar - Unpreserved (EG035T-LL)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 27-Mar-2017 14-Apr-2017 v 30-Mar-2017 14-Apr-2017 v
0C3-1, 0C4-0.5,
0OcCe6, 0OcC8,
0C9, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EG035T-LL)
IC1, 1C5-0.5, 18-Mar-2017 27-Mar-2017 15-Apr-2017 v 30-Mar-2017 15-Apr-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C21,
OC5, OC7,
OC7-R2-0.5
oil Glass Jar - Unpreserved (EK055)
TC2-R1, TC1-0.5, 15-Mar-2017 - —— 24-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EK055)
BP4, IC7-0.5 16-Mar-2017 - - 24-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK055)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 - —— 24-Mar-2017 13-Sep-2017 v
0C4-0.5, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK055)
IC1, 1C5-0.5, 18-Mar-2017 =nn - 24-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EKO057G: Nitrite as N by Discrete Analyser
Soil Glass Jar - Unpreserved (EK057G)
TC2-R1, TC1-0.5, 15-Mar-2017 28-Mar-2017 11-Sep-2017 Ve 28-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EK057G)
BP4, IC7-0.5 16-Mar-2017 28-Mar-2017 12-Sep-2017 v 28-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK057G)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 28-Mar-2017 13-Sep-2017 Ve 28-Mar-2017 13-Sep-2017 v
0C4-0.5, 0OcC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK057G)
IC1, 1C5-0.5, 18-Mar-2017 28-Mar-2017 14-Sep-2017 Ve 28-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0oC7,
OC7-R2-0.5
oil Glass Jar - Unpreserved (EK059G)
TC2-R1, TC1-0.5, 15-Mar-2017 28-Mar-2017 11-Sep-2017 v 28-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
1C2
oil Glass Jar - Unpreserved (EK059G)
r BP4, IC7-0.5 16-Mar-2017 28-Mar-2017 12-Sep-2017 Ve 28-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK059G)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 28-Mar-2017 13-Sep-2017 v 28-Mar-2017 13-Sep-2017 v
0C4-0.5, 0C10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK059G)
IC1, 1C5-0.5, 18-Mar-2017 28-Mar-2017 14-Sep-2017 v 28-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, OC7,
OC7-R2-0.5
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
Soil Glass Jar - Unpreserved (EK061G)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 11-Sep-2017 v 29-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EK061G)
BP4, IC7-0.5 16-Mar-2017 24-Mar-2017 12-Sep-2017 v 29-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK061G)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 13-Sep-2017 Ve 29-Mar-2017 13-Sep-2017 v
0C4-0.5, 0OcC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK061G)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 14-Sep-2017 v 29-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0oC7,
OC7-R2-0.5
oil Glass Jar - Unpreserved (EK067G)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 11-Sep-2017 v 29-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
1C2
oil Glass Jar - Unpreserved (EK067G)
r BP4, IC7-0.5 16-Mar-2017 24-Mar-2017 12-Sep-2017 Ve 29-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK067G)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 13-Sep-2017 v 29-Mar-2017 13-Sep-2017 v
0C4-0.5, 0C10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK067G)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 14-Sep-2017 v 29-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, OC7,
OC7-R2-0.5
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Client - WA MARINE PTY LTD
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EKO071G: Reactive Phosphorus as P by discrete analyser
Soil Glass Jar - Unpreserved (EK071G)
TC2-R1, TC1-0.5, 15-Mar-2017 28-Mar-2017 11-Sep-2017 Ve 28-Mar-2017 11-Sep-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EK071G)
BP4, IC7-0.5 16-Mar-2017 28-Mar-2017 12-Sep-2017 v 28-Mar-2017 12-Sep-2017 v
Soil Glass Jar - Unpreserved (EK071G)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 28-Mar-2017 13-Sep-2017 Ve 28-Mar-2017 13-Sep-2017 v
0C4-0.5, 0OcC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EK071G)
IC1, 1C5-0.5, 18-Mar-2017 28-Mar-2017 14-Sep-2017 Ve 28-Mar-2017 14-Sep-2017 v
1C8-0.5, IC1-R2,
0C2-0.5, 0C7,
OC7-R2-0.5
Pulp Bag (EP003)
IC4 16-Mar-2017 31-Mar-2017 13-Apr-2017 v 31-Mar-2017 13-Apr-2017 v
Snap Lock Bag - Friable Asbestos/PSD Bag (EP003)
TC2-R1, TC1-0.5, 15-Mar-2017 29-Mar-2017 12-Apr-2017 v 29-Mar-2017 12-Apr-2017 v
TC1-1, TC2,
TC4, TC1-0.5-T2,
IC2
Snap Lock Bag - Friable Asbestos/PSD Bag (EP003)
BP4, 1C3-0.5, 16-Mar-2017 29-Mar-2017 13-Apr-2017 v 29-Mar-2017 13-Apr-2017 v
IC6, IC7-0.5,
IC7-1
Snap Lock Bag - Friable Asbestos/PSD Bag (EP003)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 29-Mar-2017 14-Apr-2017 Ve 29-Mar-2017 14-Apr-2017 v
0OC3-1, 0C4-0.5,
0cCs, 0cCs,
0C9, 0C10,
0C1-0.2-T2
Snap Lock Bagq - Friable Asbestos/PSD Bag (EP003)
IC1, 1C5-0.5, 18-Mar-2017 29-Mar-2017 15-Apr-2017 Ve 29-Mar-2017 15-Apr-2017 v
IC1-R2, 0C2-0.5,
0C2-1, 0OCs5,
0OC7, OC7-R2-0.5
Soil Glass Jar - Unpreserved (EP003)
1C8-0.5 18-Mar-2017 29-Mar-2017 15-Apr-2017 v 29-Mar-2017 15-Apr-2017 v




Page : 14 of 20

ALS
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Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base
Matrix: SOIL

Evaluation: x = Holding time breach ; v' = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
Soil Glass Jar - Unpreserved (EP071-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 29-Mar-2017 Ve 27-Mar-2017 03-May-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EP071-SD)
BP4, IC4, 16-Mar-2017 24-Mar-2017 30-Mar-2017 Ve 27-Mar-2017 03-May-2017 v
IC7-0.5
Soil Glass Jar - Unpreserved (EP071-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 31-Mar-2017 Ve 27-Mar-2017 03-May-2017 v
0C4-0.5, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP071-SD)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 01-Apr-2017 v 27-Mar-2017 03-May-2017 v
IC1-R2, 0OCS5,
OC7, OC7-R2-0.5
oil Glass Jar - Unpreserved (EP071-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 29-Mar-2017 v 27-Mar-2017 03-May-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EP071-SD)
BP4, IC4, 16-Mar-2017 24-Mar-2017 30-Mar-2017 Ve 27-Mar-2017 03-May-2017 v
IC7-0.5
Soil Glass Jar - Unpreserved (EP071-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 31-Mar-2017 v 27-Mar-2017 03-May-2017 v
0C4-0.5, 0C10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP071-SD)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 01-Apr-2017 v 27-Mar-2017 03-May-2017 v
IC1-R2, 0OCs5,
OC7, OC7-R2-0.5
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Client - WA MARINE PTY LTD
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Matrix: SOIL

Evaluation: x = Holding time breach ; v' = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons
Soil Glass Jar - Unpreserved (EP080-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 29-Mar-2017 Ve 27-Mar-2017 29-Mar-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EP080-SD)
BP4, IC4, 16-Mar-2017 24-Mar-2017 30-Mar-2017 Ve 27-Mar-2017 30-Mar-2017 v
IC7-0.5
Soil Glass Jar - Unpreserved (EP080-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 31-Mar-2017 Ve 27-Mar-2017 31-Mar-2017 v
0C4-0.5, 0ocC10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP080-SD)
IC1, IC5-0.5, 18-Mar-2017 24-Mar-2017 01-Apr-2017 v 27-Mar-2017 01-Apr-2017 v
IC1-R2, 0OCS5,
OC7, OC7-R2-0.5
oil Glass Jar - Unpreserved (EP080-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 29-Mar-2017 v 27-Mar-2017 29-Mar-2017 v
TC2, TC1-0.5-T2,
IC2
Soil Glass Jar - Unpreserved (EP080-SD)
BP4, IC4, 16-Mar-2017 24-Mar-2017 30-Mar-2017 Ve 27-Mar-2017 30-Mar-2017 v
IC7-0.5
Soil Glass Jar - Unpreserved (EP080-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 31-Mar-2017 Ve 27-Mar-2017 31-Mar-2017 v
0C4-0.5, 0C10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP080-SD)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 01-Apr-2017 v 27-Mar-2017 01-Apr-2017 v
IC1-R2, 0OCs5,
OC7, OC7-R2-0.5
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Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EP090: Organotin Compounds
Soil Glass Jar - Unpreserved (EP090)
TC2-R1, TC1-0.5, 15-Mar-2017 28-Mar-2017 29-Mar-2017 Ve 03-Apr-2017 07-May-2017 v
TC2, TC4,
TC1-0.5-T2
Soil Glass Jar - Unpreserved (EP090)
BP4, 1C3-0.5, 16-Mar-2017 28-Mar-2017 30-Mar-2017 Ve 03-Apr-2017 07-May-2017 v
IC4, IC6,
IC7-0.5
Soil Glass Jar - Unpreserved (EP090)
0Cs8, 0C9, 17-Mar-2017 27-Mar-2017 31-Mar-2017 v 31-Mar-2017 06-May-2017 v
0C10, 0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP090)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 28-Mar-2017 31-Mar-2017 v 03-Apr-2017 07-May-2017 v
0C4-0.5, OC6
Soil Glass Jar - Unpreserved (EP090)
0OC7-R2-0.5 18-Mar-2017 27-Mar-2017 01-Apr-2017 v 31-Mar-2017 06-May-2017 v
Soil Glass Jar - Unpreserved (EP090)
IC1, 1C5-0.5, 18-Mar-2017 28-Mar-2017 01-Apr-2017 Ve 03-Apr-2017 07-May-2017 v
IC1-R2, 0C2-0.5,
OCS5, ocC7
Soil Glass Jar - Unpreserved (EP132B-SD)
TC2-R1, TC1-0.5, 15-Mar-2017 24-Mar-2017 29-Mar-2017 v 27-Mar-2017 03-May-2017 v
TC2, TC1-0.5-T2,
1C2
Soil Glass Jar - Unpreserved (EP132B-SD)
BP4, IC4, 16-Mar-2017 24-Mar-2017 30-Mar-2017 v 27-Mar-2017 03-May-2017 v
IC7-0.5
Soil Glass Jar - Unpreserved (EP132B-SD)
0C1-0.5-T1, 0C3-0.5, 17-Mar-2017 24-Mar-2017 31-Mar-2017 v 27-Mar-2017 03-May-2017 v
0C4-0.5, 0C10,
0C1-0.2-T2
Soil Glass Jar - Unpreserved (EP132B-SD)
IC1, 1C5-0.5, 18-Mar-2017 24-Mar-2017 01-Apr-2017 Ve 27-Mar-2017 03-May-2017 v
IC1-R2, OC5,
OC7, OC7-R2-0.5
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Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification
Analytical Methods Method oc Reaular Actual Expected Evaluation

Laboratory Duplicates (DUP)

Buchi Ammonia EKO055 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Chromium Suite for Acid Sulphate Soils EA033 2 16 12.50 10.00 v NEPM 2013 B3 & ALS QC Standard
Moisture Content EA055-103 4 31 12.90 10.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 3 25 12.00 10.00 v NEPM 2013 B3 & ALS QC Standard
PAHs in Sediments by GCMS(SIM) EP132B-SD 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO071G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 4 31 12.90 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 4 31 12.90 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 4 31 12.90 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 5 35 14.29 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Chromium Suite for Acid Sulphate Soils EA033 1 16 6.25 5.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 2 25 8.00 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHSs in Sediments by GCMS(SIM) EP132B-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO71G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 3 35 8.57 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EKO067G 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard

Chromium Suite for Acid Sulphate Soils EA033 1 16 6.25 5.00 v NEPM 2013 B3 & ALS QC Standard
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Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification
Analytical Methods Method oc Reaular Actual Expected Evaluation

Method Blanks (MB) - Continued

Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 2 25 8.00 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHSs in Sediments by GCMS(SIM) EP132B-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO71G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 3 35 8.57 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOXx)- Soluble by Discrete EK059G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 2 25 8.00 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHs in Sediments by GCMS(SIM) EP132B-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO071G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods
Chromium Suite for Acid Sulphate Soils

Moisture Content

Particle Size Analysis by Hydrometer
Total Fe and Al in Sediments by ICPAES

Total Metals in Sediments by ICPMS

Total Mercury by FIMS (Low Level)

Buchi Ammonia

Nitrite as N - Soluble by Discrete
Analyser
Nitrate as N - Soluble by Discrete
Analyser

Nitrite and Nitrate as N (NOx)- Soluble by
Discrete Analyser
TKN as N By Discrete Analyser

Total Nitrogen as N (TKN + NOx) By
Discrete Analyser
Total Phosporus By Discrete Analyser

Method
EAO033

EA055-103

EA150H
EG005-SD

EG020-SD

EGO35T-LL

EKO055

EK057G

EK058G

EK059G

EK061G

EK062G

EK067G

Matrix
SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

Method D

In house: Referenced to Ahern et al 2004. This method covers the determination of Chromium Reducible Sulfur
(SCR); pHKCI; titratable actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid
soluble sulfur (SNAS) which incorporates peroxide sulfur. It applies to soils and sediments (including sands)
derived from coastal regions. Liming Rate is based on results for samples as submitted and incorporates a
minimum safety factor of 1.5.

In house: A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.
This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).
Particle Size Analysis by Hydrometer according to AS1289.3.6.3 - 2003

In house: Referenced to APHA 3120; USEPA SW 846 - 6010. Metals are determined following an appropriate
acid digestion of the soil. The ICPAES technique ionises samples in a plasma, emitting a characteristic
spectrum based on metals present. Intensities at selected wavelengths are compared against those of matrix
matched standards. This method is compliant with NEPM (2013) Schedule B(3). LORs per NODG

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS technique utilizes
a highly efficient argon plasma to ionize selected elements. lons are then passed into a high vacuum mass
spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their
measurement by a discrete dynode ion detector. Analyte list and LORs per NODG.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation) AAS)
FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an
appropriate acid digestion. lonic mercury is reduced online to atomic mercury vapour by SnCI2 which is then
purged into a heated quartz cell. Quantification is by comparing absorbance against a calibration curve. This
method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 B&G, H Samples are steam distilled (Buchi) prior to analysis and
quantified using titration, FIA or Discrete Analyser.

In house: Referenced to APHA 4500-NO3- B. Nitrite in a water extract is determined by direct colourimetry by
Discrete Analyser.

In house: Referenced to APHA 4500-NO3- F. Nitrate in the 1:5 soil:water extract is reduced to nitrite by way of a
chemical reduction followed by quantification by Discrete Analyser. Nitrite is determined seperately by direct
colourimetry and result for Nitrate calculated as the difference between the two results.

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nitrogen (NO2+NO3) in a water extract is
determined by Chemical Reduction, and direct colourimetry by Discrete Analyser.

In house: Referenced to APHA 4500-Norg-D Soil samples are digested using Kjeldahl digestion followed by
determination by Discrete Analyser.

In house: Referenced to APHA 4500 Norg/NO3- Total Nitrogen is determined as the sum of TKN and Oxidised
Nitrrogen, each determined seperately as N.

In house: Referenced to APHA 4500 P-B&F This procedure involves sulfuric acid digestion and quantification
using Discrete Analyser.
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Analytical Methods Method
Reactive Phosphorus as P-Soluble By EK071G
Discrete Analyser

Total Organic Carbon EP003
TPH - Semivolatile Fraction EP071-SD
TRH Volatiles/BTEX in Sediments EP080-SD
Organotin Analysis EP090
PAHs in Sediments by GCMS(SIM) EP132B-SD
Preparation Methods Method
TKN/TP Digestion EK061/EK067
Drying at 85 degrees, bagging and ENO20PR
labelling (ASS)

1:5 solid / water leach for soluble EN34
analytes

Hot Block Digest for metals in soils EN69
sediments and sludges

Dry and Pulverise (up to 100g) GEO30
Methanolic Extraction of Soils for Purge ORG16
and Trap

Tumbler Extraction of Solids for LVI ORG17D
(Non-concentrating)

Organotin Sample Preparation ORG35

Matrix
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

Matrix
SOIL
SOIL

SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

Method Descri

In house: Referenced to APHA 4500 P-F Ammonium molybdate and potassium antimonyl tartrate reacts in acid
medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant
with NEPM (2013) Schedule B(3) (

In house C-IR17. Dried and pulverised sample is reacted with acid to remove inorganic Carbonates, then
combusted in a LECO furnace in the presence of strong oxidants / catalysts. The evolved (Organic) Carbon (as
CO2) is automaticaly measured by infra-red detector.

In house: Referenced to USEPA SW 846 - 8270D. Extracts are analysed by Capillary GC/FID and quantification
is by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013)
Schedule B(3) (Method 504)

In house: Referenced to USEPA SW 846 - 8260B Extracts are analysed by Purge and Trap, Capillary GC/MS.
Quantification is by comparison against an established 5 point calibration curve.

In house: Referenced to USEPA SW 846 - 8270D Prepared sample extracts are analysed by GC/MS coupled
with high volume injection, and quanitified against an established calibration curve.

In house: Referenced to USEPA 8270D GCMS Capillary column, SIM mode using large volume programmed
temperature vaporisation injection.

Method Descri

In house: Referenced to APHA 4500 Norg- D; APHA 4500 P - H. Macro Kjeldahl digestion.
In house

10 g of soil is mixed with 50 mL of distilled water and tumbled end over end for 1 hour. Water soluble salts are
leached from the soil by the continuous suspension. Samples are settled and the water filtered off for analysis.
In house: Referenced to USEPA 200.2. Hot Block Acid Digestion 1.0g of sample is heated with Nitric and
Hydrochloric acids, then cooled. Peroxide is added and samples heated and cooled again before being filtered
and bulked to volume for analysis. Digest is appropriate for determination of selected metals in sludge,
sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

#

In house: Referenced to USEPA SW 846 - 5030A. 5g of solid is shaken with surrogate and 10mL methanol prior
to analysis by Purge and Trap - GC/MS.

In house: 10g of sample, Na2SO4 and surrogate are extracted with 50mL 1:1 DCM/Acetone by end over end
tumbling. An aliquot is concentrated by nitrogen blowdown to a reduced volume for analysis if required.

In house: 20g sample is spiked with surrogate and leached in a methanol:acetic acid:UHP water mix and
vacuum filtered. Reagents and solvents are added to the sample and the mixture tumbled. The butyltin
compounds are simultaneously derivatised and extracted. The extract is further extracted with petroleum ether.
The resultant extracts are combined and concentrated for analysis.
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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 higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
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
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA033-A: Actual Acidity (QC Lot: 839277)
EP1703525-003 TC5 0.02 % pyrite S <0.02 <0.02 0.00 No Limit
EAO033: Titratable Actual Acidity (23F) - 2 mole H+/t <2 <2 0.00 No Limit
EAO033: pH KCI (23A) - 0.1 pH Unit 9.9 9.9 0.00 0% - 20%
EA033-B: Potential Acidity (QC Lot: 839277)
EP1703525-003 TC5 EA033: Chromium Reducible Sulfur (22B) ---|  0.005 % S <0.005 <0.005 0.00 No Limit
EAO033: acidity - Chromium Reducible Sulfur - 10 mole H+/t <10 <10 0.00 No Limit
(a-22B)
EA033-C: Acid Neutralising Capacity (QC Lot: 839277)
EP1703525-003 TC5 EA033: Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 10.4 10.4 0.480 0% - 20%
EAO033: sulfidic - Acid Neutralising Capacity -/ 0.01 % pyrite S 3.35 3.33 0.599 0% - 20%
(s-19A2)
EAO033: acidity - Acid Neutralising Capacity - 10 mole H+/t 2090 2080 0.498 0% - 20%
(a-19A2)
EA033-E: Acid Base Accounting (QC Lot: 839277)
EP1703525-003 TC5 0.02 %S <0.02 <0.02 0.00 No Limit
EAO033: Net Acidity excluding ANC (sulfur units) - 0.02 % S <0.02 <0.02 0.00 No Limit
EAO033: Liming Rate - 1 kg CaCO3/t <1 <1 0.00 No Limit
EAO033: Liming Rate excluding ANC - 1 kg CaCO3/t <1 <1 0.00 No Limit
EAO033: Net Acidity (acidity units) - 10 mole H+/t <10 <10 0.00 No Limit

EAO033: Net Acidity excluding ANC (acidity units) 10 mole H+/t <10 <10 0.00 No Limit

EA055: Moisture Content (QC Lot: 846958)

EP1703525-001 EA055-103: Moisture Content (dried @ 103°C) | % | 25.6 { 224 . 133 | 0% - 20%
EGO005-SD: Total Metals in Sediments by ICP-AES (QC Lot: 846097)
EP1703525-002 TC1-T2-1 EG005-SD: Aluminium 7429-90-5 5 | mg/kg | 5820 \ 5890 \ 1.14 [ 0% - 20%
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Client - WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EGO005-SD: Total Metals in Sediments by ICP-AES (QC Lot: 846097) - continued
moke a0 o0 | o020 | 0%-o0%
EG020-SD: Total Metals in Sediments by ICPMS (QC Lot: 846098)
EP1703525-002 TC1-T2-1 EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Selenium 7782-49-2 0.1 mg/kg 2.6 2.5 5.98 0% - 20%
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 13.1 12.7 3.18 0% - 20%
EG020-SD: Arsenic 7440-38-2 1 mg/kg 15.8 18.6 16.1 0% - 50%
EG020-SD: Chromium 7440-47-3 1 mg/kg 39.6 38.0 4.15 0% - 20%
EG020-SD: Copper 7440-50-8 1 mg/kg 17.8 16.8 5.79 0% - 50%
EG020-SD: Lead 7439-92-1 1 mg/kg 6.7 6.6 0.00 No Limit
EG020-SD: Nickel 7440-02-0 1 mg/kg 18.6 18.1 2.76 0% - 50%
EG020-SD: Zinc 7440-66-6 1 mg/kg 323 30.5 5.76 0% - 20%
EG020-SD: Manganese 7439-96-5 10 mg/kg 535 512 4.41 0% - 20%
EG020-SD: Vanadium 7440-62-2 2 mg/kg 54.2 54.3 0.241 0% - 20%

EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 846099)

EKO055: Ammonia as N (QC Lot: 847181)
EP1703488-014 Anonymous EKO055: Ammonia as N -41- mg/kg <20 <20 0.00 No Limit
EP1703488-023 Anonymous EKO055: Ammonia as N -41- mg/kg <20 <20 0.00 No Limit

EKO057G: Nitrite as N by Discrete Analyser (QC Lot: 846993)

EP1703525-001 TC1-1 EK057G: Nitrite as N (Sol.) 14797-65-0 mg/kg | <0.1 \ <0.1 . 000 | No Limit

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QC Lot: 846992)

EP1703525-001 TC1-1 EK059G: Nitrite + Nitrate as N (Sol.) 0.1 mg/kg | <0.1 \ <0.1 . 000 | No Limit

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QC Lot: 836864)

EP1703488-014 Anonymous EKO061G: Total Kjeldahl Nitrogen as N - 20 mg/kg 120 140 14.0 No Limit
EP1703488-024 Anonymous EK061G: Total Kjeldahl Nitrogen as N - 20 mg/kg 420 490 15.2 0% - 20%
EK067G: Total Phosphorus as P by Discrete Analyser (QC Lot: 836863)

EP1703488-014 Anonymous EKO067G: Total Phosphorus as P - 2 mg/kg 94 82 13.9 0% - 20%
EP1703488-024 Anonymous EKO067G: Total Phosphorus as P -—— 2 mg/kg 141 128 9.48 0% - 20%

EKO071G: Reactive Phosphorus as P by discrete analyser (QC Lot: 846994)

mkg | 03 | 03 | 000 |  Nolm
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 845037)
% o007 | 006 | 280 |  NoLmi
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QC Lot: 836689)
EP1703525-001 EP071-SD: C10 - C14 Fraction mg/kg <3 <3 0.00 No Limit
EP071-SD: C15 - C28 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: C10 - C36 Fraction (sum) - 3 mg/kg <3 <3 0.00 No Limit
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Client - WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
P080-SD / EPC D: Total Petrole drocarbo Q ot: 836689 o ed
EP1703525-001 TC1-1 EP071-SD: C29 - C36 Fraction 5 |  mgkg | <5 \ <5 . 000 | No Limit
P080-SD / EPC D: Total Petrole drocarbo Q ot: 843106
EP1703525-001 TC1-1 EP080-SD: C6 - C9 Fraction 3 mgkg | <3 { <3 | 000 | 0% - 3%
P080-SD / EPC D: Total Recoverable Hydrocarbo Q ot: 836689
EP1703525-001 TC1-1 EP071-SD: >C10 - C16 Fraction - 3 mg/kg <3 <3 0.00 No Limit
EP071-SD: >C16 - C34 Fraction - 3 mg/kg <3 4 41.7 No Limit
EP071-SD: >C10 - C40 Fraction (sum) - 3 mg/kg <3 4 28.6 No Limit
EP071-SD: >C34 - C40 Fraction 5 mg/kg <5 <5 0.00 No Limit
P080-SD / EPQ D: Total Recoverable Hydrocarbo Q ot: 843106
EP1703525-001 TC1-1 EP080-SD: C6 - C10 Fraction C6_C10 3 mg/kg <3 <3 0.00 0% - 3%
P080-SD: B Q ot: 843106
EP1703525-001 TC1-1 EP080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: meta- & para-Xylene 108-38-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
106-42-3
EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Total Xylenes 1330-20-7 0.2 mg/kg <0.5 <0.5 0.00 0% - .2%
EP080-SD: Sum of BTEX - 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
EP080-SD: Naphthalene 91-20-3 0.2 mg/kg <0.2 <0.2 0.00 0% - .2%
P090: Organo ompounds (Q ot: 844
EP1703444-003 Anonymous EP090: Tributyltin 56573-85-4 0.5 ugSn/kg <0.5 <0.5 0.00 No Limit
EP1703525-001 TC1-1 EPO090: Tributyltin 56573-85-4 0.5 HgSn/kg <0.5 <0.5 0.00 No Limit
P B: Po ear Aroma drocarbo Q ot: 836690
EP1703525-001 TC1-1 EP132B-SD: Acenaphthylene 208-96-8 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Acenaphthene 83-32-9 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Fluorene 86-73-7 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Phenanthrene 85-01-8 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Anthracene 120-12-7 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Fluoranthene 206-44-0 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Pyrene 129-00-0 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Benz(a)anthracene 56-55-3 4 ua/kg <4 <4 0.00 No Limit
EP132B-SD: Chrysene 218-01-9 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 4 pg/kg <4 <4 0.00 No Limit
205-82-3
EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 ug’kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(e)pyrene 192-97-2 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Benzo(a)pyrene 50-32-8 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Perylene 198-55-0 4 vg/kg <4 <4 0.00 No Limit
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Work Order . EP1703525
Client - WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP132B: Polynuclear Aromatic Hydrocarbons (QC Lot: 836690) - continued
EP1703525-001 TC1-1 EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 pg/kg <4 <4 0.00 No Limit
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 <4 0.00 No Limit
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 <4 0.00 No Limit
EP132B-SD: Sum of PAHs - 4 ug/kg <4 <4 0.00 No Limit
EP132B-SD: Naphthalene 91-20-3 5 ug’kg <5 <5 0.00 No Limit
EP132B-SD: 2-Methylnaphthalene 91-57-6 5 Hg/kg <5 <5 0.00 No Limit
EP132B-SD: Coronene 191-07-1 5 vg/kg <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EA033-A: Actual Acidity (QCLot: 839277)

EA033: pH KCI (23A) - 0.1 pH Unit <0.1 — — -
EAOQ33: Titratable Actual Acidity (23F) - 2 mole H+ / t <2 73.0756 mole H+/ t 90.6 79 103
EAO033: sulfidic - Titratable Actual Acidity (s-23F) - 0.02 % pyrite S <0.02 - - - -
EAO033: Chromium Reducible Sulfur (22B) - 0.005 % S <0.005 0.1798 % S 81.2 77 117
EAO033: acidity - Chromium Reducible Sulfur (a-22B) - 10 mole H+/t <10 - - - -
EAO033: Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 <0.01 4.9 % CaCO3 103 85 115
EAO033: acidity - Acid Neutralising Capacity (a-19A2) - 10 mole H+/t <10 - - - -
EAO033: sulfidic - Acid Neutralising Capacity (s-19A2) - 0.01 % pyrite S <0.01 - - - -
EA033: Net Acidity (sulfur units) ---- 0.02 % S <0.02 - - — -
EA033: Net Acidity (acidity units) ---- 10 mole H+ / t <10 — j— —
EAO033: Liming Rate - 1 kg CaCO3/t <1 - - -
EG005-SD: Aluminium 7429-90-5 50 mg/kg <50 — — — —
EGO005-SD: Iron 7439-89-6 50 mg/kg <50 — J— — -
EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 - — —
EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 21.62091 mg/kg 115 74 130
EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 4.6838 mg/kg 109 97 113
EG020-SD: Chromium 7440-47-3 1 mg/kg <1.0 33.904 mg/kg 103 72 152
EGO020-SD: Copper 7440-50-8 1 mg/kg <1.0 33.782 mg/kg 102 76 116
EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 - —— —
EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 40.33169 mg/kg 98.1 74 124
EG020-SD: Manganese 7439-96-5 10 mg/kg <10 — j— — -
EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 51.10088 mg/kg 104 81 135
EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 — J— — -
EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 — J— — -
EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 — — —— —
EG020-SD: Zinc 7440-66-6 1 mg/kg <1.0 61.70999 mg/kg 111 81 143
EGO035T-LL: Mercury 7439-97-6 | 0.01 mg/kg <0.01 | 2.154 mg/kg 99.3 80 120
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number | LOR { Unit Result Concentration Lcs Low \ High
EKO055: Ammonia as N (QCLot: 847181)
EK055: Ammonia as N 7664-41-7 | 20 \ malkg \ <20 | 10 mgrkg \ 88.8 \ 70 \ 130
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 846993)
EK057G: Nitrite as N (Sol.) 14797-65-0 | 0.1 \ mg/kg \ <0.1 | 2.5 mglkg \ 96.6 \ 89 \ 121
EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 846992)
EK059G: Nitrite + Nitrate as N (Sol.) - | 0.1 \ mglkg \ <0.1 | 2.5 mg/kg \ 107 \ 90 \ 112
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 836864)
EKO061G: Total Kjeldahl Nitrogen as N 20 mg/kg <20 1000 mg/kg 84.5 78 112
<20 100 mg/kg 85.9 70 130
EKO067G: Total Phosphorus as P by Discrete Analyser (QCLot: 836863)
EKO067G: Total Phosphorus as P - 2 mg/kg <2 440 mg/kg 88.4 78 108
<2 44 mg/kg 90.7 70 130
EKO071G: Reactive Phosphorus as P by discrete analyser (QCLot: 846994)
EK071G: Reactive Phosphorus as P 14265-44-2 | 0.1 \ mg/kg \ <0.1 | 2.5 mglkg \ 105 \ 92 \ 112

EP003: Total Organic Carbon (TOC) in Soil (QCLot: 845037)

EP003: Total Organic Carbon — | 0.02 \ % \ <0.02 | 100 % \ 110 \ 70 \ 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 836689)

EP071-SD: C10 - C14 Fraction - 3 mg/kg <3 138 mg/kg 103 70 130
EP071-SD: C15 - C28 Fraction - 3 mg/kg <3 290 mg/kg 106 70 130
EPO071-SD: C29 - C36 Fraction - 5 mg/kg <5 51 mg/kg 113 70 130
EP071-SD: C10 - C36 Fraction (sum) - 3 mg/kg <3 - - - -

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 843106)
EP080-SD: C6 - C9 Fraction - | 3 mg/kg <3 800 mg/kg 734 70 130

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 836689)

EP071-SD: >C10 - C16 Fraction 3 mg/kg <3 202 mg/kg 105 70 130
EP071-SD: >C16 - C34 Fraction 3 mgl/kg <3 258 mg/kg 106 70 130
EP071-SD: >C34 - C40 Fraction ---- 5 mg/kg <5 18 mg/kg 96.0 70 130
EP071-SD: >C10 - C40 Fraction (sum) - 3 mg/kg <3 — - -

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 843106)

EP080-SD: C6 - C10 Fraction C6_C10 | 3 \ mg/kg \ <3 | 925 mglkg 77.0 70 130
EP080-SD: Benzene 71-43-2 0.2 <0.2 50 mg/kg 106 70 130
EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 50 mg/kg 103 70 130
EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 50 mg/kg 110 70 130
EP080-SD: meta- & para-Xylene 108-38-3 0.2 mg/kg <0.2 100 mg/kg 108 70 130
106-42-3
EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 50 mg/kg 111 70 130
EP080-SD: Total Xylenes 1330-20-7 0.2 mg/kg <0.2 — j— — -
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Client - WA MARINE PTY LTD

Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report

Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number‘ LOR ‘ Unit Result Concentration LCS Low High
EP080-SD: BTEXN (QCLot: 843106) - continued

EP080-SD: Sum of BTEX ---- | 0.2 mg/kg <0.2 - - -
EP080-SD: Naphthalene 91-20-3 | 0.2 ‘ mg/kg <0.2 50 mg/kg 114 70 130
EP090: Tributyltin 56573-85-4 | 0.5 ‘ ugSn/kg ‘ <0.5 1.25 ugSn/kg 103 52 139
EP132B-SD: Naphthalene 91-20-3 5 vg/kg <5 25 pg/kg 99.4 55 131
EP132B-SD: 2-Methylnaphthalene 91-57-6 5 ug/kg <5 — j— — -
EP132B-SD: Acenaphthylene 208-96-8 4 ug/kg <4 25 pglkg 93.5 64 110
EP132B-SD: Acenaphthene 83-32-9 4 Ha/kg <4 25 ug/kg 101 62 112
EP132B-SD: Fluorene 86-73-7 4 ug/kg <4 25 pg/kg 99.4 64 118
EP132B-SD: Phenanthrene 85-01-8 4 Hg/kg <4 25 ug/kg 103 59 17
EP132B-SD: Anthracene 120-12-7 4 Hg/kg <4 25 ugkg 103 69 111
EP132B-SD: Fluoranthene 206-44-0 4 Hg/kg <4 25 uglkg 100 66 118
EP132B-SD: Pyrene 129-00-0 4 vg/kg <4 25 ug/kg 98.1 70 116
EP132B-SD: Benz(a)anthracene 56-55-3 4 ug/kg <4 25 ug/kg 87.8 59 121
EP132B-SD: Chrysene 218-01-9 4 Ha/kg <4 25 pg/kg 116 68 116
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 4 pg/kg <4 25 pglkg 95.2 51 107

205-82-3

EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 ug/kg <4 25 uglkg 90.0 52 118
EP132B-SD: Benzo(e)pyrene 192-97-2 4 pg/kg <4 - - - -
EP132B-SD: Benzo(a)pyrene 50-32-8 4 Ha/kg <4 25 pg/kg 91.0 55 111
EP132B-SD: Perylene 198-55-0 4 Ha/kg <4 - - - ——-
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 25 pg/kg 81.8 62 106
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 pg/kg <4 25 pglkg 97.8 35 141
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 ug/kg <4 25 pg/kg 104 48 122
EP132B-SD: Coronene 191-07-1 5 ug/kg <5 — J— — -
EP132B-SD: Sum of PAHs === 4 ug/kg <4 — J— — -
Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

on

Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High
EG005-SD: Total Metals in Sediments by ICP-AES (QCLot: 846097)
EP1703525-003 TC5 EG005-SD: Aluminium 7429-90-5 50 mg/kg # Not 70 130
Determined
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb Cc ation MS Low High
EGO005-SD: Total Metals in Sediments by ICP-AES (QCLot: 846097) - continued
EP1703525-003 TC5 EGO005-SD: Iron 7439-89-6 50 mg/kg # Not 70 130
Determined
EP1703525-003 TC5 EG020-SD: Arsenic 7440-38-2 50 mg/kg 98.2 70 130
EG020-SD: Cadmium 7440-43-9 50 mg/kg 104 70 130
EG020-SD: Chromium 7440-47-3 50 mg/kg 84.4 70 130
EG020-SD: Copper 7440-50-8 250 mg/kg 88.2 70 130
EG020-SD: Lead 7439-92-1 250 mg/kg 92.5 70 130
EG020-SD: Nickel 7440-02-0 50 mg/kg 101 70 130
EG020-SD: Selenium 7782-49-2 50 mg/kg 88.5 70 130
EG020-SD: Zinc 7440-66-6 250 mg/kg 101 70 130
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 846099)
EP1703525-003  TC5 | EGO35T-LL: Mercury 7439976 | 10mgkg | 98.0 \ 70 . 130
EP1703488-015  |Anonymous | EK055: Ammonia as N 7664-41-7 | 100 mghkg | 90.3 \ 70 . 130
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 846993)
EP1703525-002  TC1-T2-1 | EK057G: Nitrite as N (Sol.) 14797-65-0 | 3mghkg | 100 \ 70 . 130
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 846992)
EP1703525-002 | TC1-T2-1 | EK059G: Nitrite + Nitrate as N (Sol.) | 3mgkg | 96.5 | 70 . 130
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 836864)
EP1703488-015 Anonymous EK061G: Total Kjeldahl Nitrogen as N | 500mgkg | #56.3 \ 70 \ 130
EKO067G: Total Phosphorus as P by Discrete Analyser (QCLot: 836863)
EP1703488-015  Anonymous | EK067G: Total Phosphorus as P | 100mgkg | 83.1 \ 70 . 130
EP1703525-002  |TC1-T2-1 | EK071G: Reactive Phosphorus as P 14265-44-2 | 25mgkg | 110 \ 70 . 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 836689)
EP1703525-002 ‘TC1-T2-1 EP071-SD: C10 - C14 Fraction ——- 138 mg/kg 103 70 130
\ EP071-SD: C15 - C28 Fraction 290 mg/kg 107 70 130
EP071-SD: C29 - C36 Fraction 51 mg/kg 119 70 130
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons (QCLot: 843106)
EP1703525-002 TC1-T2-1 | EP08O-SD: C6 - C9 Fraction 600 mg/kg 73.7 70 130
EP1703525-002 ‘TC1-T2-1 EP071-SD: >C10 - C16 Fraction - 202 mg/kg 106 70 130
\ EP071-SD: >C16 - C34 Fraction 258 mglkg 108 70 130
\ EP071-SD: >C34 - C40 Fraction 18 mg/kg 103 70 130
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Work Order . EP1703525
Client - WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low ‘ High
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons (QCLot: 843106)
EP1703525-002 TC1-T2-1 EP080-SD: C6 - C10 Fraction C6_C10 725 mglkg 75.8 70 \ 130
EP080-SD: BTEXN (QCLot: 843106)
EP1703525-002  TC1-T2-1 | EP080-SD: Benzene 71-43-2 50 mgrkg 101 70 130
‘ ‘ EPO080-SD: Toluene 108-88-3 50 mg/kg 102 70 130
EP090: Organotin Compounds (QCLot: 844512)
EP1703444-004  Anonymous | EP090: Tributyltin 56573-85-4 1.25 ugSn/kg 70.6 20 130
EP132B: Polynuclear Aromatic Hydrocarbons (QCLot: 836690)
EP1703525-002 TC1-T21 EP132B-SD: Naphthalene 91-20-3 25 uglkg 79.4 70 130
EP132B-SD: Acenaphthylene 208-96-8 25 pg/kg 76.7 70 130
EP132B-SD: Acenaphthene 83-32-9 25 pg/kg 83.8 70 130
EP132B-SD: Fluorene 86-73-7 25 ug/kg 86.1 70 130
EP132B-SD: Phenanthrene 85-01-8 25 ug/kg 80.0 70 130
EP132B-SD: Anthracene 120-12-7 25 ug/kg 83.9 70 130
EP132B-SD: Fluoranthene 206-44-0 25 ug/kg 97.4 70 130
EP132B-SD: Pyrene 129-00-0 25 pg/kg 95.6 70 130
EP132B-SD: Benz(a)anthracene 56-55-3 25 uglkg 88.8 70 130
EP132B-SD: Chrysene 218-01-9 25 ug/kg 110 70 130
EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 25 pglkg 85.4 70 130
205-82-3
EP132B-SD: Benzo(k)fluoranthene 207-08-9 25 pg/kg 98.0 70 130
EP132B-SD: Benzo(a)pyrene 50-32-8 25 pg/kg 78.4 70 130
EP132B-SD: Benzo(g.h.i)perylene 191-24-2 25 ug/kg 934 70 130
EP132B-SD: Dibenz(a.h)anthracene 53-70-3 25 pg/kg 87.2 70 130
EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 25 pglkg 88.9 70 130
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Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth
Contact : TRAVIS HURLEY Telephone :08 9209 7606

Project : Ex EP1702676 17-WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017

Site t - Issue Date : 22-Apr-2017

Sampler [— No. of samples received -3

Order number [ No. of samples analysed -3

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

[}
[ J
® Matrix Spike outliers exist - please see following pages for full details.
[ J

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - EP1703525
Client - WA MARINE PTY LTD
Project - ExEP1702676 17-WAU-0008 Onslow Marine Support Base

Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL

Compound Group Name

Matrix Spike (MS) Recoveries
EGO005-SD: Total Metals in Sediments by ICP-AES

Laboratory Sample ID | Client Sample ID

EP1703525--003 TCS

Analyte

Aluminium

CAS Number  Data |

Limits

‘ Comment

7429-90-5 Not
Determined

MS recovery not determined,
background level greater than or
equal to 4x spike level.

EGO005-SD: Total Metals in Sediments by ICP-AES EP1703525--003 TC5

Iron

7439-89-6 Not
Determined

MS recovery not determined,
background level greater than or
equal to 4x spike level.

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser |[EP1703488--015 Anonymous

Total Kjeldahl Nitrogen
as N

| 56.3%

70-130%

Recovery less than lower data quality
objective

Outliers : Analysis Holding Time Compliance
Matrix: SOIL

‘ Method

Extraction / Preparation

Analysis

Container / Client Sample ID(s)

Soil Glass Jar - Unpreserved
TC5

Soil Glass Jar - Unpreserved
TC5

Soil Glass Jar - Unpreserved
TC5

Soil Glass Jar - Unpreserved
TC5

Soil Glass Jar - Unpreserved
TC5

EA055: Moisture Content
Soil Glass Jar - Unpreserved

TC1-1, TC1-T2-1

Date extracted Due for extraction

Days
overdue

Date analysed Due for analysis

Days
overdue

19-Apr-2017 18-Mar-2017

32

19-Apr-2017 18-Mar-2017

32

19-Apr-2017 18-Mar-2017

32

19-Apr-2017 18-Mar-2017

32

19-Apr-2017 18-Mar-2017

32

20-Apr-2017 29-Mar-2017

22

Soil Glass Jar - Unpreserved
TC5

Soil Glass Jar - Unpreserved
TC1-T2-1

EGO035T: Total Recoverable Mercury by FIMS

20-Apr-2017 31-Mar-2017

20

20-Apr-2017 12-Apr-2017

20-Apr-2017 12-Apr-2017

Soil Glass Jar - Unpreserved
TC5

20-Apr-2017 14-Apr-2017

20-Apr-2017 14-Apr-2017
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Work Order - EP1703525

Client - WA MARINE PTY LTD

Project - ExEP1702676 17-WAU-0008 Onslow Marine Support Base

Matrix: SOIL
Method Extraction / Preparation Analysis

Container / Client Sample ID(s) Date extracted Due for extraction Days Date analysed Due for analysis Days

overdue overdue
EP003: Total Organic Carbon (TOC) in Soil

Soil Glass Jar - Unpreserved
TC1-T2-1 19-Apr-2017 12-Apr-2017 7 19-Apr-2017 12-Apr-2017 7

Soil Glass Jar - Unpreserved
TC5 19-Apr-2017 14-Apr-2017 5 19-Apr-2017 14-Apr-2017 5

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 13-Apr-2017 29-Mar-2017 15 - —— -

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 13-Apr-2017 29-Mar-2017 15 —— —— -

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 13-Apr-2017 29-Mar-2017 15 18-Apr-2017 29-Mar-2017 20

EP080-SD: BTEXN

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 13-Apr-2017 29-Mar-2017 15 18-Apr-2017 29-Mar-2017 20

EP090: Organotin Compounds

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 19-Apr-2017 29-Mar-2017 21 ---- -—-- -—-

EP132B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved
TC1-1, TC1-T2-1 13-Apr-2017 29-Mar-2017 15 ---- -—-- -—-

Analysis Holding Time Compliance

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. ~Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EA033-A: Actual Acidity

Soil Glass Jar - Unpreserved (EA033)
TC5 17-Mar-2017 19-Apr-2017 18-Mar-2017 v 19-Apr-2017 18-Jul-2017 v
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Work Order - EP1703525

Client - WA MARINE PTY LTD

Project - ExEP1702676 17-WAU-0008 Onslow Marine Support Base
Matrix: SOIL

Evaluation: x = Holding time breach ; v' = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
EA033-B: Potential Acidity
Soil Glass Jar - Unpreserved (EA033)

TC5 17-Mar-2017 19-Apr-2017 18-Mar-2017 » 19-Apr-2017 18-Jul-2017 v
EA033-C: Acid Neutralising Capacity
oil Glass Jar - Unpreserved (EA033)

TC5 17-Mar-2017 19-Apr-2017 18-Mar-2017 * 19-Apr-2017 18-Jul-2017 v
EA033-D: Retained Acidity
oil Glass Jar - Unpreserved (EA033)

TC5 17-Mar-2017 19-Apr-2017 18-Mar-2017 'S 19-Apr-2017 18-Jul-2017 v
EA033-E: Acid Base Accounting
oil Glass Jar - Unpreserved (EA033)

TC5 17-Mar-2017 19-Apr-2017 18-Mar-2017 P 19-Apr-2017 18-Jul-2017 v
EA055: Moisture Content
oil Glass Jar - Unpreserved (EA055-103)

TC1-1, TC1-T2-1 15-Mar-2017 =nn - 20-Apr-2017 29-Mar-2017 x
oil Glass Jar - Unpreserved (EA055-103)

TC5 17-Mar-2017 - - 20-Apr-2017 31-Mar-2017 ©
EA150: Particle Sizing
nap Lock Bag - Friable Asbestos/PSD Bag (EA150H)

TC1-T2-1 15-Mar-2017 - - 19-Apr-2017 11-Sep-2017 v
nap Lock Bag - Friable Asbestos/PSD Bag (EA150H)

TC5 17-Mar-2017 - - - 19-Apr-2017 13-Sep-2017 v
EA150: Soil Classification based on Particle Size
nap Lock Bag - Friable Asbestos/PSD Bag (EA150H)

TC1-T2-1 15-Mar-2017 - - 19-Apr-2017 11-Sep-2017 v
nap Lock Bag - Friable Asbestos/PSD Bag (EA150H)

TC5 17-Mar-2017 - - 19-Apr-2017 13-Sep-2017 v
EG005-SD: Total Metals in Sediments by ICP-AES
oil Glass Jar - Unpreserved (EG005-SD)

TC1-T2-1 15-Mar-2017 20-Apr-2017 11-Sep-2017 v 20-Apr-2017 11-Sep-2017 v
oil Glass Jar - Unpreserved (EG005-SD)

TC5 17-Mar-2017 20-Apr-2017 13-Sep-2017 v 20-Apr-2017 13-Sep-2017 v
EG020-SD: Total Metals in Sediments by ICPMS
oil Glass Jar - Unpreserved (EG020-SD)

TC1-T2-1 15-Mar-2017 20-Apr-2017 11-Sep-2017 v 20-Apr-2017 11-Sep-2017 v
oil Glass Jar - Unpreserved (EG020-SD)

TC5 17-Mar-2017 20-Apr-2017 13-Sep-2017 v 20-Apr-2017 13-Sep-2017 v
EGO035T: Total Recoverable Mercury by FIMS
oil Glass Jar - Unpreserved (EG035T-LL)

TC1-T2-1 15-Mar-2017 20-Apr-2017 12-Apr-2017 » 20-Apr-2017 12-Apr-2017 *©
oil Glass Jar - Unpreserved (EG035T-LL)

TC5 17-Mar-2017 20-Apr-2017 14-Apr-2017 P 20-Apr-2017 14-Apr-2017 ©
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Work Order - EP1703525

Client . WA MARINE PTY LTD

Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Method
Container / Client Sample ID(s)

Sample Date Extraction / Preparation Analysis

Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EKO055: Ammonia as N

Soil Glass Jar - Unpreserved (EK055)
TC1-1, TC1-T2-1 15-Mar-2017 - -—-- 20-Apr-2017 11-Sep-2017 v

EKO057G: Nitrite as N by Discrete Analyser

oil Glass Jar - Unpreserved (EK057G)
TC1-1, TC1-T2-1 15-Mar-2017 20-Apr-2017 11-Sep-2017 Ve 20-Apr-2017 11-Sep-2017 v

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

oil Glass Jar - Unpreserved (EK059G)
TC1-1, TC1-T2-1 15-Mar-2017 20-Apr-2017 11-Sep-2017 Ve 20-Apr-2017 11-Sep-2017 v

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

oil Glass Jar - Unpreserved (EK061G)
TC1-1, TC1-T2-1 15-Mar-2017 12-Apr-2017 11-Sep-2017 v 19-Apr-2017 11-Sep-2017 v

EKO067G: Total Phosphorus as P by Discrete Analyser

oil Glass Jar - Unpreserved (EK067G)
TC1-1, TC1-T2-1 15-Mar-2017 12-Apr-2017 11-Sep-2017 v 19-Apr-2017 11-Sep-2017 v

EKO071G: Reactive Phosphorus as P by discrete analyser

oil Glass Jar - Unpreserved (EK071G)
TC1-1, TC1-T2-1 15-Mar-2017 20-Apr-2017 11-Sep-2017 v 20-Apr-2017 11-Sep-2017 v

EP003: Total Organic Carbon (TOC) in Soil

oil Glass Jar - Unpreserved (EP003)

TC1-T2-1 15-Mar-2017 19-Apr-2017 12-Apr-2017 * 19-Apr-2017 12-Apr-2017 x
oil Glass Jar - Unpreserved (EP003)
TC5 17-Mar-2017 19-Apr-2017 14-Apr-2017 * 19-Apr-2017 14-Apr-2017 x

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

oil Glass Jar - Unpreserved (EP071-SD)

TC1-1, TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 »* 18-Apr-2017 23-May-2017 v
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons
oil Glass Jar - Unpreserved (EP080-SD)

TC1-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 * 18-Apr-2017 29-Mar-2017 x
oil Glass Jar - Unpreserved (EP071-SD)

TC1-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 'S 18-Apr-2017 23-May-2017 v
oil Glass Jar - Unpreserved (EP080-SD)

TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 v 18-Apr-2017 29-Mar-2017 x
oil Glass Jar - Unpreserved (EP071-SD)

TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 F"s 18-Apr-2017 23-May-2017 v
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons
oil Glass Jar - Unpreserved (EP080-SD)

TC1-1, TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 P 18-Apr-2017 29-Mar-2017 x

EP080-SD: BTEXN

oil Glass Jar - Unpreserved (EP080-SD)
TC1-1, TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 "3 18-Apr-2017 29-Mar-2017 %
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Client - WA MARINE PTY LTD

Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Sample Date Extraction / Preparation Analysis

Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EP090: Organotin Compounds

Soil Glass Jar - Unpreserved (EP090)
TC1-1, TC1-T2-1 15-Mar-2017 19-Apr-2017 29-Mar-2017 w 20-Apr-2017 29-May-2017 v

EP132B: Polynuclear Aromatic Hydrocarbons

oil Glass Jar - Unpreserved (EP132B-SD)
TC1-1, TC1-T2-1 15-Mar-2017 13-Apr-2017 29-Mar-2017 * 19-Apr-2017 23-May-2017 v
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Client . WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification
Analytical Methods Method oc Reaular Actual Expected Evaluation

Laboratory Duplicates (DUP)

Buchi Ammonia EKO055 2 15 13.33 10.00 v NEPM 2013 B3 & ALS QC Standard
Chromium Suite for Acid Sulphate Soils EA033 1 1 100.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Moisture Content EA055-103 1 3 33.33 10.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 2 18 11.11 10.00 v NEPM 2013 B3 & ALS QC Standard
PAHs in Sediments by GCMS(SIM) EP132B-SD 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO071G 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 2 15 13.33 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 1 3 33.33 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 2 15 13.33 10.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
Chromium Suite for Acid Sulphate Soils EA033 1 1 100.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHSs in Sediments by GCMS(SIM) EP132B-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO71G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 2 15 13.33 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 1 3 33.33 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EKO067G 2 15 13.33 10.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard

Chromium Suite for Acid Sulphate Soils EA033 1 1 100.00 5.00 v NEPM 2013 B3 & ALS QC Standard
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Client - WA MARINE PTY LTD

Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base ALS
Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification
Analytical Methods Method oc Reaular Actual Expected Evaluation

Method Blanks (MB) - Continued

Nitrite and Nitrate as N (NOx)- Soluble by Discrete EK059G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHSs in Sediments by GCMS(SIM) EP132B-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO71G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 1 3 33.33 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Buchi Ammonia EKO055 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOXx)- Soluble by Discrete EK059G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Analyser

Nitrite as N - Soluble by Discrete Analyser EKO057G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Organotin Analysis EP090 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
PAHs in Sediments by GCMS(SIM) EP132B-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-Soluble By Discrete Analyser EKO71G 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TKN as N By Discrete Analyser EK061G 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Fe and Al in Sediments by ICPAES EG005-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Mercury by FIMS (Low Level) EGO035T-LL 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals in Sediments by ICPMS EG020-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Phosporus By Discrete Analyser EK067G 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
TPH - Semivolatile Fraction EP071-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX in Sediments EP080-SD 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods
Chromium Suite for Acid Sulphate Soils

Moisture Content

Particle Size Analysis by Hydrometer
Total Fe and Al in Sediments by ICPAES

Total Metals in Sediments by ICPMS

Total Mercury by FIMS (Low Level)

Buchi Ammonia

Nitrite as N - Soluble by Discrete
Analyser
Nitrate as N - Soluble by Discrete
Analyser

Nitrite and Nitrate as N (NOx)- Soluble by
Discrete Analyser
TKN as N By Discrete Analyser

Total Nitrogen as N (TKN + NOx) By
Discrete Analyser
Total Phosporus By Discrete Analyser

Method
EAO033

EA055-103

EA150H
EG005-SD

EG020-SD

EGO35T-LL

EKO055

EK057G

EK058G

EK059G

EK061G

EK062G

EK067G

Matrix
SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

Method D

In house: Referenced to Ahern et al 2004. This method covers the determination of Chromium Reducible Sulfur
(SCR); pHKCI; titratable actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid
soluble sulfur (SNAS) which incorporates peroxide sulfur. It applies to soils and sediments (including sands)
derived from coastal regions. Liming Rate is based on results for samples as submitted and incorporates a
minimum safety factor of 1.5.

In house: A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.
This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).
Particle Size Analysis by Hydrometer according to AS1289.3.6.3 - 2003

In house: Referenced to APHA 3120; USEPA SW 846 - 6010. Metals are determined following an appropriate
acid digestion of the soil. The ICPAES technique ionises samples in a plasma, emitting a characteristic
spectrum based on metals present. Intensities at selected wavelengths are compared against those of matrix
matched standards. This method is compliant with NEPM (2013) Schedule B(3). LORs per NODG

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS technique utilizes
a highly efficient argon plasma to ionize selected elements. lons are then passed into a high vacuum mass
spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their
measurement by a discrete dynode ion detector. Analyte list and LORs per NODG.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation) AAS)
FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an
appropriate acid digestion. lonic mercury is reduced online to atomic mercury vapour by SnCI2 which is then
purged into a heated quartz cell. Quantification is by comparing absorbance against a calibration curve. This
method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 B&G, H Samples are steam distilled (Buchi) prior to analysis and
quantified using titration, FIA or Discrete Analyser.

In house: Referenced to APHA 4500-NO3- B. Nitrite in a water extract is determined by direct colourimetry by
Discrete Analyser.

In house: Referenced to APHA 4500-NO3- F. Nitrate in the 1:5 soil:water extract is reduced to nitrite by way of a
chemical reduction followed by quantification by Discrete Analyser. Nitrite is determined seperately by direct
colourimetry and result for Nitrate calculated as the difference between the two results.

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nitrogen (NO2+NO3) in a water extract is
determined by Chemical Reduction, and direct colourimetry by Discrete Analyser.

In house: Referenced to APHA 4500-Norg-D Soil samples are digested using Kjeldahl digestion followed by
determination by Discrete Analyser.

In house: Referenced to APHA 4500 Norg/NO3- Total Nitrogen is determined as the sum of TKN and Oxidised
Nitrrogen, each determined seperately as N.

In house: Referenced to APHA 4500 P-B&F This procedure involves sulfuric acid digestion and quantification
using Discrete Analyser.
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Work Order - EP1703525

Client - WA MARINE PTY LTD

Project - ExEP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Methods Method Matrix
Reactive Phosphorus as P-Soluble By EK071G SOIL
Discrete Analyser
Total Organic Carbon EP003 SOIL
TPH - Semivolatile Fraction EP071-SD SOIL
TRH Volatiles/BTEX in Sediments EP080-SD SOIL
Organotin Analysis EP090 SOIL
PAHs in Sediments by GCMS(SIM) EP132B-SD SOIL
Preparation Methods Method Matrix
TKN/TP Digestion EK061/EK067 SOIL
Drying at 85 degrees, bagging and ENO20PR SOIL
labelling (ASS)
1:5 solid / water leach for soluble EN34 SOIL
analytes
Hot Block Digest for metals in soils ENG9 SOIL
sediments and sludges
Dry and Pulverise (up to 100g) GEO30 SOIL
Methanolic Extraction of Soils for Purge ORG16 SOIL
and Trap
Tumbler Extraction of Solids for LVI ORG17D SOIL
(Non-concentrating)
Organotin Sample Preparation ORG35 SOIL

Method Descri

In house: Referenced to APHA 4500 P-F Ammonium molybdate and potassium antimonyl tartrate reacts in acid
medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant
with NEPM (2013) Schedule B(3) (

In house C-IR17. Dried and pulverised sample is reacted with acid to remove inorganic Carbonates, then
combusted in a LECO furnace in the presence of strong oxidants / catalysts. The evolved (Organic) Carbon (as
CO2) is automaticaly measured by infra-red detector.

In house: Referenced to USEPA SW 846 - 8270D. Extracts are analysed by Capillary GC/FID and quantification
is by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013)
Schedule B(3) (Method 504)

In house: Referenced to USEPA SW 846 - 8260B Extracts are analysed by Purge and Trap, Capillary GC/MS.
Quantification is by comparison against an established 5 point calibration curve.

In house: Referenced to USEPA SW 846 - 8270D Prepared sample extracts are analysed by GC/MS coupled
with high volume injection, and quanitified against an established calibration curve.

In house: Referenced to USEPA 8270D GCMS Capillary column, SIM mode using large volume programmed
temperature vaporisation injection.

Method Descri

In house: Referenced to APHA 4500 Norg- D; APHA 4500 P - H. Macro Kjeldahl digestion.
In house

10 g of soil is mixed with 50 mL of distilled water and tumbled end over end for 1 hour. Water soluble salts are
leached from the soil by the continuous suspension. Samples are settled and the water filtered off for analysis.
In house: Referenced to USEPA 200.2. Hot Block Acid Digestion 1.0g of sample is heated with Nitric and
Hydrochloric acids, then cooled. Peroxide is added and samples heated and cooled again before being filtered
and bulked to volume for analysis. Digest is appropriate for determination of selected metals in sludge,
sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

#

In house: Referenced to USEPA SW 846 - 5030A. 5g of solid is shaken with surrogate and 10mL methanol prior
to analysis by Purge and Trap - GC/MS.

In house: 10g of sample, Na2SO4 and surrogate are extracted with 50mL 1:1 DCM/Acetone by end over end
tumbling. An aliquot is concentrated by nitrogen blowdown to a reduced volume for analysis if required.

In house: 20g sample is spiked with surrogate and leached in a methanol:acetic acid:UHP water mix and
vacuum filtered. Reagents and solvents are added to the sample and the mixture tumbled. The butyltin
compounds are simultaneously derivatised and extracted. The extract is further extracted with petroleum ether.
The resultant extracts are combined and concentrated for analysis.
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QUALITY CONTROL REPORT

Work Order : EP1705039 Page “10f3
Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth
Contact : TRAVIS HURLEY Contact : Lauren Ockwell
Address : SUITE 5, 5/18 GRIFFON DRIVE PO BOX 1370 Address : 10 Hod Way Malaga WA Australia 6090
DUNSBOROUGH, PERTH WA, AUSTRALIA 6281
Telephone - Telephone - 08 9209 7606
Project : Ex EP1702676 17WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017 WY
Al f
Order number — Date Analysis Commenced  : 24-May-2017 \\“\\\.._,_f/"'?, A
SN2
C.0.C number . Issue Date - 25-May-2017 Sg~———— = NATA
W TN G
Quote number - EP/814/15 Derll AN Accreditaion No. 825
No. of samples received -1 Accredited for compliance with
No. of samples analysed 1 ISO/EC.T7043 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This 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

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order . EP1705039
Client . WA MARINE PTY LTD
Project . Ex EP1702676 17WAU-0008 Onslow Marine Support Base 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 higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
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
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EDO008: Exchangeable Cations (QC Lot: 895521)
EP1705039-001 0C4-0.5 EP1707626_037 EDO008: Exchangeable Calcium - 0.1 meq/100g 25.6 25.6 0.00 0% - 20%
EDO008: Exchangeable Magnesium - 0.1 meq/100g 7.2 7.1 0.00 0% - 20%
EDO008: Exchangeable Potassium - 0.1 meq/100g 0.7 0.7 0.00 No Limit
EDO008: Exchangeable Sodium - 0.1 meq/100g 0.9 0.9 0.00 No Limit
EP1705103-008 Anonymous EDO008: Exchangeable Calcium - 0.1 meq/100g 235 23.8 1.18 0% - 20%
EDO008: Exchangeable Magnesium - 0.1 meq/100g 3.3 3.3 0.00 0% - 20%
EDO008: Exchangeable Potassium - 0.1 meq/100g <0.1 <0.1 0.00 No Limit
EDO008: Exchangeable Sodium - 0.1 meq/100g 0.4 0.4 0.00 No Limit
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Work Order . EP1705039
Client . WA MARINE PTY LTD
Project . Ex EP1702676 17WAU-0008 Onslow Marine Support Base ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
ED008: Exchangeable Cations (QCLot: 895521)

EDO008: Exchangeable Calcium - 0.1 meq/100g <0.1 10.925 meq/100g 105 91 109
EDO008: Exchangeable Magnesium - 0.1 meq/100g <0.1 5.9518 meq/100g 108 89 111
EDO008: Exchangeable Potassium - 0.1 meq/100g <0.1 0.4769 meq/100g 103 79 116
EDO008: Exchangeable Sodium ---- 0.1 meq/100g <0.1 0.8718 meq/100g 93.7 75 118
EDO008: Cation Exchange Capacity - 0.1 meq/100g <0.1 18.2255 meq/100g 106 88 110
Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

® No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Results are required to be reported.




Enuvironmental

QA/QC Compliance Assessment to assist with Quality Review

Work Order :EP1705039 Page ‘10f4

Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth
Contact : TRAVIS HURLEY Telephone :08 9209 7606

Project : Ex EP1702676 17WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017

Site t - Issue Date : 25-May-2017

Sampler [— No. of samples received -1

Order number [ No. of samples analysed -1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

°
)
® NO Matrix Spike outliers occur.
°

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER



Page :20f4

Work Order - EP1705039
Client - WA MARINE PTY LTD
Project - ExEP1702676 17WAU-0008 Onslow Marine Support Base

Outliers : Analysis Holding Time Compliance

Matrix: SOIL
Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted Due for extraction Days Date analysed Due for analysis Days
overdue overdue
EDO008: Exchangeable Cations
Soil Glass Jar - Unpreserved
0C4-0.5 - EP1707626_037 24-May-2017 14-Apr-2017 40 24-May-2017 14-Apr-2017 40

Analysis Holding Time Compliance
If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencihng USEPA SW 846, APHA, AS and NEPM) based on the sample container

provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: SOIL Evaluation: x = Holding time breach ; v' = Within holding time.

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

Date extracted | Due for extraction Evaluation Date analysed Due for analysis Evaluation

EDO008: Exchangeable Cations
Soil Glass Jar - Unpreserved (ED008)
0OC4-0.5 - EP1707626_037 17-Mar-2017 24-May-2017

14-Apr-2017 ‘e 24-May-2017 14-Apr-2017 £’
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Work Order - EP1705039
Client - WA MARINE PTY LTD
Project - ExEP1702676 17WAU-0008 Onslow Marine Support Base

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Quality ControliSampIERNES Rate (%) Quality Control Specification
Analytical Methods Method Actual Expected ‘ Evaluation

Reaular

Laboratory Duplicates (DUP)

|Exchangeable Cations with pre-treatment v I NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS)
| Exchangeable Cations with pre-treatment ED00S 1 13 7.69 ‘ v I NEPM 2013 B3 & ALS QC Standard

Method Blanks (MB)

|Exchangeable Cations with pre-treatment ‘ ED008 I 1 ‘ 13 I 7.69 ‘ 5.00 ‘ v I NEPM 2013 B3 & ALS QC Standard
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Work Order - EP1705039
Client - WA MARINE PTY LTD
Project - ExEP1702676 17WAU-0008 Onslow Marine Support Base

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

‘ Analytical Methods Method Matrix Method Descriptions
Exchangeable Cations with ED008 SOIL In house: Referenced to Rayment & Higginson (2011) Method 15A2. Soluble salts are removed from the sample
pre-treatment prior to analysis. Cations are exchanged from the sample by contact with Ammonium Chloride. They are then

quantitated in the final solution by ICPAES and reported as meq/100g of original soil. This method is compliant
with NEPM (2013) Schedule B(3) (Method 301)

‘ Preparation Methods Method Matrix Method Descriptions

Exchangeable Cations Preparation EDO007PR SOIL In house: Referenced to Rayment & Higginson (1992) method 15A1. A 1M NH4CI extraction by end over end
Method tumbling at a ratio of 1:20. There is no pretreatment for soluble salts. Extracts can be run by ICP for cations.




Appendix C Laboratory Results

Onslow Marine Support Base: Stage 2 Capital Dredging Sediment Quality Assessment
OMSB Pty Ltd
16WAU-0008/1701010
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CERTIFICATE OF ANALYSIS

Work Order :EP1702676 Page t10of42

Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth

Contact : TRAVIS HURLEY Contact . Lauren Ockwell

Address : SUITE 5, 5/18 GRIFFON DRIVE PO BOX 1370 Address : 10 Hod Way Malaga WA Australia 6090

DUNSBOROUGH, PERTH WA, AUSTRALIA 6281

Telephone [e— Telephone : 08 9209 7606

Project : 17WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017 10:55 WY

Order number fp— Date Analysis Commenced - 23-Mar- \‘\\ N f", A
ysi 23-Mar-2017 -1:-\\\__"‘-__—/‘//2

C-O-C number R Issue Date . 04-Apr-2017 07:20 S ~———— — = N ATA

Sampler D m

Site - B NE v

AN

Quote number : EP/814/15 r"*’a’h;lu‘t“\\ Accreditation No, 825

No. of samples received - 56 Accredited for compliance mfith

No. of samples analysed - 37 IONEC TN - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
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
This 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

Amanda Conkie
Canhuang Ke
Daniel Fisher

Efua Wilson

Huynh Huynh

Indra Astuty

Kim McCabe

Peter Keyte
Satishkumar Trivedi
Vanessa Nguyen

Organic Chemist

Metals Instrument Chemist
Inorganics Analyst

Metals Chemist

Organic Chemist

Instrument Chemist

Senior Inorganic Chemist
Newcastle Manager

Acid Sulfate Soils Supervisor
Organic Chemist

Brisbane Organics, Stafford, QLD

Perth Inorganics, Malaga, WA

Perth ASS, Malaga, WA

Perth Inorganics, Malaga, WA

Perth Organics, Malaga, WA

Perth Inorganics, Malaga, WA

Brisbane Acid Sulphate Soils, Stafford, QLD
Newcastle - Inorganics, Mayfield West, NSW
Brisbane Acid Sulphate Soils, Stafford, QLD
Perth Organics, Malaga, WA
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base 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 no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.

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.
~ = Indicates an estimated value.
TOC and Organotins conducted by ALS Brisbane, NATA Site No. 818.
PSD conducted by ALS Newcastle, NATA accreditation no. 825, site no 1656.
EP132-SD: Poor surrogate recovery for some samples due to suspected matrix effects and interferences.
EP132-SD: LOR has been raised for sample "IC5-0.5" for analyte "Dibenz(a,h)anthracene" due to suspected matrix effects and interferences.
ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCI greater than or equal to 4.5

ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and
poor reactivity of lime. For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID BP1 BP4 TC2-R1 TC1-0.5 TC141
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 10:20 16-Mar-2017 07:02 15-Mar-2017 11:06 15-Mar-2017 16:36 15-Mar-2017 16:36
Compound CAS Number LOR Unit EP1702676-001 EP1702676-004 EP1702676-005 EP1702676-007 EP1702676-008
Result Result Result Result Result
pH KCI (23A) —| 0.1 pH Unit 9.6 9.4 9.4
Titratable Actual Acidity (23F) — 2 mole H+/ t <2 nee <2 e <2
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 - <0.02 nen <0.02
Chromium Reducible Sulfur (22B) - 0.005 % S 0.073 - 0.105 - 0.162
acidity - Chromium Reducible Sulfur - 10 mole H+/t 45 - 66 — 101
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) — 0.01 % CaCO3 9.06 —— 13.5 —— 10.2
acidity - Acid Neutralising Capacity — 10 mole H+/t 1810 - 2700 f— 2030
(a-19A2)
sulfidic - Acid Neutralising Capacity -—-| 0.01 % pyrite S 2.90 - 4.32 - 3.25
(s-19A2)
ANC Fineness Factor — 0.5 - 15 - 1.5 - 1.5
Net Acidity (sulfur units) | 0.02 % S <0.02 - <0.02 - <0.02
Net Acidity (acidity units) — 10 mole H+/t <10 - <10 J— <10
Liming Rate — 1 kg CaCO3/t <1 - <1 - <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S 0.07 nmn 0.11 eme 0.16
Net Acidity excluding ANC (acidity units) — 10 mole H+/ t 45 - 66 — 101

Liming Rate excluding ANC 1
EA055: Moisture Content

kg CaCO3/t 3 5 8

__ Moisture Content (dried@103C) | 1 | % | - : 397 236 278
EA150: Particle Sizing

+75um — 1 % -— 99 70 95 47
+150pum — 1 % — 95 23 74 29
+300pm — 1 % - 63 1 28 5
+425um 1 % 35 <1 14 2
+600pm 1 % 28 <1 10 1
+1180pm — 1 % ———- 17 <1 8 <1
+2.36mm — 1 % ———- 11 <1 5 <1
+4.75mm — 1 % nem 5 <1 3 <1
+9.5mm — 1 % e <1 <1 <1 <1
+19.0mm — 1 % — <1 <1 <1 <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID BP1 BP4 TC2-R1 TC1-0.5 TC141
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 10:20 16-Mar-2017 07:02 15-Mar-2017 11:06 15-Mar-2017 16:36 15-Mar-2017 16:36
Compound CAS Number LOR Unit EP1702676-001 EP1702676-004 EP1702676-005 EP1702676-007 EP1702676-008
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % e <1 <1 <1 <1
+75.0mm — 1 % j— <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 pym) 1 % <1 13 3 29
Silt (2-60 pm) — 1 % — <1 12 <1 20
Sand (0.06-2.00 mm) — 1 % — 87 75 91 51
Gravel (>2mm) f— 1 % eme 13 <1 6 <1
Cobbles (>6¢cm) f— 1 % ---- <1 <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg nnm 1370 7900 3440 7030
Iron 7439-89-6 50 mg/kg - 9600 31000 14200 38100
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg - <0.50 <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg - 16.0 23.2 12.9 15.4
Cadmium 7440-43-9 0.1 mg/kg - <0.1 <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg - 10.0 39.4 19.7 52.9
Copper 7440-50-8 1 mg/kg - 1.6 14.9 5.5 27.6
Cobalt 7440-48-4 0.5 mg/kg ---n 3.0 10.3 5.0 16.8
Lead 7439-92-1 1 mg/kg --n 1.3 6.8 2.6 8.7
Manganese 7439-96-5 10 mg/kg - 388 349 272 591
Nickel 7440-02-0 1 mg/kg ---- 31 17.0 8.6 26.5
Selenium 7782-49-2 0.1 mg/kg a——- 1.0 1.8 1.0 2.2
Silver 7440-22-4 0.1 mg/kg ———- <01 <0.1 <01 <01
Vanadium 7440-62-2 2 mg/kg ———- 24.0 63.0 28.4 70.3
Zinc 7440-66-6 1 mg/kg - 5.2 30.2 13.7 43.0
EGO035T: Total Recoverable Mercury by FIMS
Mercury 739976 001 | mgkg | - | <001 <001 <001
EK055: Ammonia as N
Ammonia 35 N eoat7 20 | mokg | - — — —
EKO057G: Nitrite as N by Discrete Analyser
Nirite 25 N (Sol) 7oreso| 04 | mgkg | I I 1
EKO058G: Nitrate as N by Discrete Analyser
NiatoasN(Sol)  17ors5e| 01 | mgkg | — | - I 1 <01 1
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID BP1 BP4 TC2-R1 TC1-0.5 TC141
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 10:20 16-Mar-2017 07:02 15-Mar-2017 11:06 15-Mar-2017 16:36 15-Mar-2017 16:36
Compound CAS Number LOR Unit EP1702676-001 EP1702676-004 EP1702676-005 EP1702676-007 EP1702676-008
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued
Nitrite + Nitrate as N (Sol.) — mg/kg — . l <0.1 l <0.1 l -
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | e [ 450 [ 50 [
EKO062: Total Nitrogen as N (TKN + NOx)
" Total Nitrogen a5 N gk | - I [ 50 [
EKO067G: Total Phosphorus as P by Discrete Analyser
Total Phosphorus as P mgkg | - l 182 l 113 l
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 mg/kg — l <0.1 l <0.1 l ————
EP003: Total Organic Carbon (TOC) in Soil
Total Organic Carbon — 002 | % | - : l 0.03 l 0.33 l 011
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 - <3 <3 <3 _—
>C16 - C34 Fraction — 3 mg/kg - <3 7 4 J—
>C34 - C40 Fraction — 5 mg/kg - <5 <5 <5 -
>C10 - C40 Fraction (sum) — 3 mg/kg nen <3 7 4 nme
>C10 - C16 Fraction minus Naphthalene - 3 mg/kg - <3 <3 <3 -
(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons
C6 - C9 Fraction — 3 mg/kg - <3 <3 <3 -
C10 - C14 Fraction f— 3 mg/kg ---- <3 <3 <3 nmn
C15 - C28 Fraction —— 3 mg/kg - <3 6 3 ——
C29 - C36 Fraction ——- 5 mg/kg P <5 <5 <5 -
~ C10 - C36 Fraction (sum) — 3 mg/kg - <3 6 3 —
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons
cocol 3 | mgg | s =
EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg - <0.2 <0.2 <0.2 ——
Toluene 108-88-3 0.2 mg/kg -— <0.2 <0.2 <0.2 ——
Ethylbenzene 100-41-4 0.2 mg/kg - <0.2 <0.2 <0.2 -
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg -— <0.2 <0.2 <0.2 -
ortho-Xylene 95-47-6 0.2 mg/kg - <0.2 <0.2 <0.2 -
A Total Xylenes 1330-20-7 0.5 mg/kg ———— <0.5 <0.5 <0.5 ————
A Sum of BTEX —- 0.2 mg/kg - <0.2 <0.2 <0.2 -
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Work Order - EP1702676

Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results

Sub-Matrix: SEDIMENT Client sample ID BP1 BP4 TC2-R1 TC1-0.5 TC1-1

(Matrix: SOIL)

Client sampling date / time 15-Mar-2017 10:20 16-Mar-2017 07:02 15-Mar-2017 11:06 15-Mar-2017 16:36 15-Mar-2017 16:36

Compound CAS Number LOR Unit EP1702676-001 EP1702676-004 EP1702676-005 EP1702676-007 EP1702676-008

Result Result Result Result Result

EP080-SD: BTEXN - Continued

CNepnthalone o203 02 | mgkg | — - <02 w2 [
EP090: Organotin Compounds
CTrbutytin gessssd| 05 | ygsmka | — - <05 s [

EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 vg/kg -— <5 <5 <5 ——
2-Methylnaphthalene 91-57-6 5 vg/kg — <5 <5 <5 —
Acenaphthylene 208-96-8 4 vg/kg J— <4 <4 <4 —
Acenaphthene 83-32-9 4 vg/kg — <4 <4 <4 —
Fluorene 86-73-7 4 Ha/kg - <4 <4 <4 —
Phenanthrene 85-01-8 4 Ha/kg a——- <4 <4 <4 —
Anthracene 120-12-7 4 Hg/kg - <4 <4 <4 —
Fluoranthene 206-44-0 4 Ha/kg P <4 <4 <4 —
Pyrene 129-00-0 4 Ha/kg - <4 <4 <4 a—
Benz(a)anthracene 56-55-3 4 ug/kg —— <4 <4 <4 —
Chrysene 218-01-9 4 ug/kg - <4 <4 <4 —
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua/kg -— <4 <4 <4 —
Benzo(k)fluoranthene 207-08-9 4 ug/kg ——n- <4 <4 <4 _—
Benzo(e)pyrene 192-97-2 4 vg/kg J— <4 <4 <4 —
Benzo(a)pyrene 50-32-8 4 vg’kg J— <4 <4 <4 —
Perylene 198-55-0 4 vg/kg — <4 <4 <4 —
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg - <4 <4 <4 —
Dibenz(a.h)anthracene 53-70-3 4 Hg/kg a——- <4 <4 <4 —
Indeno(1.2.3.cd)pyrene 193-39-5 4 Ha/kg - <4 <4 <4 —
Coronene 191-07-1 5 Ha/kg - <5 <5 <5 -

A Sum of PAHs — 4 ug/kg - <4 <4 <4 ——
1.2-Dichloroethane-D4 17060-07-0| 0.2 % 81.9 7.7 91.1
Toluene-D8 2037-26-5 0.2 % ———- 79.3 71.2 87.5 -
4-Bromofluorobenzene 460-00-4 0.2 % - 79.6 77.4 87.6 -

EP090S: Organotin Surrogate

CTipropytin | 05 | % — 105 23

EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8| 10 % 79.6 98.2 91.1
Anthracene-d10 1719-06-8 10 % - 68.2 91.6 98.5 -
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Work Order - EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D BP1 BP4 TC2-R1 TC1-0.5 TC141
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 10:20 16-Mar-2017 07:02 15-Mar-2017 11:06 15-Mar-2017 16:36 15-Mar-2017 16:36
Compound CAS Number  LOR Unit EP1702676-001 EP1702676-004 EP1702676-005 EP1702676-007 EP1702676-008
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 76.2 77.6 106
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D TC2 TC3 TC4 TC1-0.5-T2 Ic1
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 11:06 15-Mar-2017 10:25 15-Mar-2017 13:41 15-Mar-2017 16:36 18-Mar-2017 15:30
Compound CAS Number LOR Unit EP1702676-009 EP1702676-010 EP1702676-011 EP1702676-012 EP1702676-015
Result Result Result Result Result
pH KCI (23A) — 0.1 pH Unit - 9.5 J— —— ———-
Titratable Actual Acidity (23F) — 2 mole H+ / t nen <2 e e J—
sulfidic - Titratable Actual Acidity (s-23F) —-| 0.02 % pyrite S nen <0.02 e j— J—
Chromium Reducible Sulfur (22B) -—--| 0.005 % S ---n 0.083 j— j— J—
acidity - Chromium Reducible Sulfur — 10 mole H+/t - 52 - - -
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) - | 0.01 % CaCO3 nem 11.8 [ - i
acidity - Acid Neutralising Capacity — 10 mole H+/t - 2350 - — -
(a-19A2)
sulfidic - Acid Neutralising Capacity —| 0.01 % pyrite S - 3.77 - - -
(s-19A2)
ANC Fineness Factor J— 0.5 - nen 15 —— - J—
Net Acidity (sulfur units) - 0.02 % S - <0.02 — J— J—
Net Acidity (acidity units) J— 10 mole H+ / t - <10 — J— J—
Liming Rate — 1 kg CaCO3/t - <1 . - —
Net Acidity excluding ANC (sulfur units) —-| 0.02 % S - 0.08 j— J— J—
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t - 52 j— J— —

Liming Rate excluding ANC 1
EA055: Moisture Content

Moisture Content (dried @ 103°C) 26.9 21.7 12.0

EA150: Particle Sizing

kg CaCO3/t nnn 4 J— J— —

+75um — 1 % 79 - 91 92 98
+150pm — 1 % 38 - 58 72 94
+300pm J— 1 % 7 ---- 9 27 56
+425pum — 1 % 1 - 2 14 30
+600um — 1 % <1 - 1 11 19
+1180pm — 1 % <1 e <1 9 12
+2.36mm J— 1 % <1 a—— <1 7 7

+4.75mm —- 1 % <1 - <1 4 4

+9.5mm — 1 % <1 — <1 <1 1

+19.0mm — 1 % <1 J— <1 <1 <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D TC2 TC3 TC4 TC1-0.5-T2 Ic1
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 11:06 15-Mar-2017 10:25 15-Mar-2017 13:41 15-Mar-2017 16:36 18-Mar-2017 15:30
Compound CAS Number LOR Unit EP1702676-009 EP1702676-010 EP1702676-011 EP1702676-012 EP1702676-015
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % <1 — <1 <1 <1
+75.0mm — 1 % <1 J— <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 ym) — 1 % 12 - 4 1
Silt (2-60 um) — 1 % 6 - 3 <1
Sand (0.06-2.00 mm) — 1 % 82 -em- 93 85 90
Gravel (>2mm) f— 1 % <1 e <1 8 9
Cobbles (>6¢cm) f— 1 % <1 ---- <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg 6300 - 3730 3350 1300
Iron 7439-89-6 50 mg/kg 25600 - 16000 13300 12000
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg <0.50 - <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg 20.0 - 14.1 12.6 14.4
Cadmium 7440-43-9 0.1 mg/kg <0.1 —nee <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg 32.8 ———- 21.1 18.8 9.0
Copper 7440-50-8 1 mg/kg 11.5 - 5.6 5.0 1.7
Cobalt 7440-48-4 0.5 mg/kg 8.6 - 5.2 5.0 3.5
Lead 7439-92-1 1 mg/kg 5.4 - 41 25 1.3
Manganese 7439-96-5 10 mg/kg 297 - 221 280 399
Nickel 7440-02-0 1 mg/kg 13.6 ---- 8.7 7.8 34
Selenium 7782-49-2 0.1 mg/kg 1.6 a——- 0.9 1.0 0.9
Silver 7440-22-4 0.1 mg/kg <0.1 - <0.1 <01 <01
Vanadium 7440-62-2 2 mg/kg 53.8 ———— 33.4 28.1 23.3
Zinc 7440-66-6 1 mg/kg 23.7 - 14.2 131 5.7
EGO035T: Total Recoverable Mercury by FIMS
Morcury 7439976 001 | mgkg <001 <001 <001
EK055: Ammonia as N
Ammonia 35 N resaat7 20 | mokg — — I
EKO057G: Nitrite as N by Discrete Analyser
Nitie as N (Sol) 14797.650| 01 | mghg 1 1 <01 X
EKO058G: Nitrate as N by Discrete Analyser
NiatoasN(Sol)  1a7ors5e| 01 | mgkg | <01 | 1 1 <01 X
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base

Analytical Results

Sub-Matrix: SEDIMENT Client sample 1D TC2 TC3 TC4 TC1-0.5-T2 Ic1
(Matrix: SOIL)

Client sampling date / time 15-Mar-2017 11:06 15-Mar-2017 10:25 15-Mar-2017 13:41 15-Mar-2017 16:36 18-Mar-2017 15:30
Compound CAS Number LOR Unit EP1702676-009 EP1702676-010 EP1702676-011 EP1702676-012 EP1702676-015
Result Result Result Result Result

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued

Nitrite + Nitrate as N (Sol.) — mg/kg l [ l <0.1 l <0.1
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | 120 [ [ 50 [ 30
EKO062: Total Nitrogen as N (TKN + NOx)
" Total Nitrogen as N mgkg |10 1 1 50 1 30
EKO067G: Total Phosphorus as P by Discrete Analyser
TowlPhosphorusasP | 2 | mgkg | 12 | 1 1 122 1 75
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 mg/kg l j— l <0.1 l <0.1
EP003: Total Organic Carbon (TOC) in Soil
TotalOrganicCarbon | 002 | % o2 | s | om  om
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction ——- 3 <3 i — <3 <3
>C16 - C34 Fraction — 3 mg/kg 5 - - <3 <3
>C34 - C40 Fraction — 5 mg/kg <5 — j— <5 <5
>C10 - C40 Fraction (sum) —— 3 mg/kg 5 —m- - <3 <3
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg <3 - — <3 <3

(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

C6 - C9 Fraction — 3 mg/kg <3 - . <3 <3
C10 - C14 Fraction —— 3 mg/kg <3 - . <3 <3
C15 - C28 Fraction — 3 mg/kg 4 - P <3 <3
C29 - C36 Fraction — 5 mg/kg <5 - —een <5 <5
A C10 - C36 Fraction (sum) — 3 mg/kg 4 --- - <3 <3

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

= =
EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg <0.2 - - <0.2 <0.2
Toluene 108-88-3 0.2 mg/kg <0.2 — j— <0.2 <0.2
Ethylbenzene 100-41-4 0.2 mg/kg <0.2 - - <0.2 <0.2
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg <0.2 - - <0.2 <0.2
ortho-Xylene 95-47-6 0.2 mg/kg <0.2 - - <0.2 <0.2
A Total Xylenes 1330-20-7 0.5 mg/kg <0.5 - —m- <0.5 <0.5
A Sum of BTEX — 0.2 mg/kg <0.2 - - <0.2 <0.2
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project . 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D TC2 TC3 TC4 TC1-0.5-T2 Ic1
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 11:06 15-Mar-2017 10:25 15-Mar-2017 13:41 15-Mar-2017 16:36 18-Mar-2017 15:30
Compound CAS Number LOR Unit EP1702676-009 EP1702676-010 EP1702676-011 EP1702676-012 EP1702676-015
Result Result Result Result Result
EP080-SD: BTEXN - Continued
w2 I
EP090: Organotin Compounds
5 s s
EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 Ha/kg <5 - J— <5 <5
2-Methylnaphthalene 91-57-6 5 ua/kg <5 - f— <5 <5
Acenaphthylene 208-96-8 4 Ha/kg <4 a——- — <4 <4
Acenaphthene 83-32-9 4 vg/kg <4 - f— <4 <4
Fluorene 86-73-7 4 ug/kg <4 e R <4 <4
Phenanthrene 85-01-8 4 Ha/kg <4 - — <4 <4
Anthracene 120-12-7 4 Hg/kg <4 - — <4 <4
Fluoranthene 206-44-0 4 Ha/kg <4 - - <4 <4
Pyrene 129-00-0 4 Hg’kg <4 <4 <4
Benz(a)anthracene 56-55-3 4 Ha/kg <4 —— j— <4 <4
Chrysene 218-01-9 4 ug’kg <4 <4 <4
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua’kg <4 - — <4 <4
Benzo(k)fluoranthene 207-08-9 4 ua/kg <4 - J— <4 <4
Benzo(e)pyrene 192-97-2 4 vg/kg <4 - ju— <4 <4
Benzo(a)pyrene 50-32-8 4 Ha/kg <4 a——- — <4 <4
Perylene 198-55-0 4 Ha/kg <4 - f— <4 <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 J— —— <4 <4
Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 - aman <4 <4
Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 a——- [ <4 <4
Coronene 191-07-1 5 Ha/kg <5 - - <5 <5
A Sum of PAHs — 4 ug/kg <4 - - <4 <4
1.2-Dichloroethane-D4 17060-07-0| 0.2 % 85.3 87.4 85.8
Toluene-D8 2037-26-5 0.2 % 82.0 ———- ——— 85.8 81.8
4-Bromofluorobenzene 460-00-4 0.2 % 84.4 - - 88.1 82.8
EP090S: Organotin Surrogate
CTepropyiin .| 05 | % | sz | 9. %2 105
EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8| 10 96.8 775
Anthracene-d10 1719-06-8 10 % 76.1 ---- - 89.5 75.9
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID TC2 TC3 TC4 TC1-0.5-T2 IC1
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 11:06 15-Mar-2017 10:25 15-Mar-2017 13:41 15-Mar-2017 16:36 18-Mar-2017 15:30
Compound CAS Number LOR Unit EP1702676-009 EP1702676-010 EP1702676-011 EP1702676-012 EP1702676-015
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 68.9 109 80.6
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

IC1-1.0

IC2

IC3-0.5

IC4

IC5-0.5

Client sampling date / time

18-Mar-2017 15:30

15-Mar-2017 13:45

16-Mar-2017 16:49

16-Mar-2017 10:23

18-Mar-2017 09:50

Compound CAS Number LOR Unit EP1702676-016 EP1702676-017 EP1702676-018 EP1702676-020 EP1702676-021
Result Result Result Result Result

pH KCI (23A) —| 0.4 pH Unit 9.8 9.9
Titratable Actual Acidity (23F) — 2 mole H+/ t <2 nee <2 e I
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 nen <0.02 nen -
Chromium Reducible Sulfur (22B) - 0.005 % S 0.005 -—— 0.005 - —
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 - <10 - —
(a-22B)

EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) -—-| 0.01 % CaCO3 46.5 ---- 42.4 nme nee
acidity - Acid Neutralising Capacity -— 10 mole H+/t 9300 - 8460 - —
(a-19A2)
sulfidic - Acid Neutralising Capacity -—-| 0.01 % pyrite S 14.9 - 13.6 - -
(s-19A2)
ANC Fineness Factor — 0.5 - 1.5 ———- 1.5 ———- -
Net Acidity (sulfur units) -—-| 0.02 % S <0.02 nne <0.02 e e
Net Acidity (acidity units) — 10 mole H+/t <10 - <10 - -
Liming Rate — 1 kg CaCO3/t <1 - <1 - -
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 nmn <0.02 P P
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 —— <10 —— —
Liming Rate excluding ANC 1 kg CaCO3/t <1 —— <1 — —

EAO055: Moisture Content

EA150: Particle Sizing
+75um — 1 % - 98 98 99 96
+150pum — 1 % - 93 95 97 94
+300um — 1 % - 65 74 19 80
+425um — 1 % - 33 48 1 60
+600pm 1 % 17 a1 <1 42
+1180pm — 1 % - 8 32 <1 27
+2.36mm — 1 % - 4 22 <1 17
+4.75mm — 1 % - 1 12 <1 10
+9.5mm — 1 % - <1 2 <1 6
+19.0mm — 1 % — <1 <1 <1 <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID IC1-1.0 IC2 1C3-0.5 IC4 1C5-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:30 15-Mar-2017 13:45 16-Mar-2017 16:49 16-Mar-2017 10:23 18-Mar-2017 09:50
Compound CAS Number LOR Unit EP1702676-016 EP1702676-017 EP1702676-018 EP1702676-020 EP1702676-021
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % nmn <1 <1 <1 <1
+75.0mm — 1 % nnn <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 ym) — 1 % - 1 1 <1 2
Silt (2-60 pm) — 1 % — 1 1 1 1
Sand (0.06-2.00 mm) — 1 % — 93 73 99 77
Gravel (>2mm) J— 1 % eme 5 25 <1 20
Cobbles (>6¢cm) J— 1 % ---- <1 <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg ene 1350 1340 1090 1300
Iron 7439-89-6 50 mg/kg - 7780 9060 6460 8330
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg - <0.50 <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg - 13.6 15.3 10.5 15.3
Cadmium 7440-43-9 0.1 mg/kg - <0.1 <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg 9.0 9.7 9.4 8.8
Copper 7440-50-8 1 mg/kg - 1.8 2.0 15 1.8
Cobalt 7440-48-4 0.5 mg/kg ---n 3.0 3.4 25 31
Lead 7439-92-1 1 mg/kg -n-n 1.2 1.4 1.0 1.2
Manganese 7439-96-5 10 mg/kg ———- 348 433 172 439
Nickel 7440-02-0 1 mg/kg ---- 341 3.8 34 3.0
Selenium 7782-49-2 0.1 mg/kg a——- 1.0 1.1 0.6 1.0
Silver 7440-22-4 0.1 mg/kg - <0.1 <0.1 <01 <01
Vanadium 7440-62-2 2 mg/kg ——— 18.5 22.2 15.5 22.3
Zinc 7440-66-6 1 mg/kg - 5.5 5.6 5.2 4.9
EGO035T: Total Recoverable Mercury by FIMS
Mercury 7439-97-6 mgkg | - <001 <0.01 <0.01
EK055: Ammonia as N
Ammonia as N o417 20 | mgkg | 1 I
EKO057G: Nitrite as N by Discrete Analyser
Nirite 25 N (Sol) 7oreso| 04 | mgkg | - 1 Y
EKO058G: Nitrate as N by Discrete Analyser
Nirate a5 N (Sol) - rorsss| 01 mok | — - 1 Y
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser




Page : 150f42

Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID IC1-1.0 IC2 IC3-0.5 IC4 IC5-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:30 15-Mar-2017 13:45 16-Mar-2017 16:49 16-Mar-2017 10:23 18-Mar-2017 09:50
Compound CAS Number LOR Unit EP1702676-016 EP1702676-017 EP1702676-018 EP1702676-020 EP1702676-021
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued
Nitrite + Nitrate as N (Sol.) — mg/kg — l — l —— l <0.1
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | e [ [ [ 150
EKO062: Total Nitrogen as N (TKN + NOx)
" Total Nirogen as N g — 1 [
EKO067G: Total Phosphorus as P by Discrete Analyser
Total Phosphorus a5 P T - = — 1 T
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus asP o542 01 | _mokg | - | — 1 [
EP003: Total Organic Carbon (TOC) in Soil
TotalOrganicCarbon 002 | % | — | — I o
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 — <3 o <3 <3
>C16 - C34 Fraction — 3 mg/kg - <3 - <3 <3
>C34 - C40 Fraction — 5 mg/kg P, <5 - <5 <5
>C10 - C40 Fraction (sum) — 3 mg/kg - <3 j— <3 <3
>C10 - C16 Fraction minus Naphthalene - 3 mg/kg - <3 e <3 <3
(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons
C6 - C9 Fraction — 3 mg/kg - <3 - <3 <3
C10 - C14 Fraction — 3 mg/kg - <3 - <3 <3
C15 - C28 Fraction —— 3 mg/kg - <3 - <3 <3
C29 - C36 Fraction — 5 mg/kg - <5 —ame <5 <5
~ €10 - C36 Fraction (sum) — 3 mg/kg - <3 - <3 <3
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons
cocio 3 | mgg | — = =
EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg nnn <0.2 —— <0.2 <0.2
Toluene 108-88-3 0.2 mg/kg - <0.2 - <0.2 <0.2
Ethylbenzene 100-41-4 0.2 mg/kg ——n- <0.2 —— <0.2 <0.2
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg -— <0.2 - <0.2 <0.2
ortho-Xylene 95-47-6 0.2 mg/kg - <0.2 - <0.2 <0.2
A Total Xylenes 1330-20-7 0.5 mg/kg - <0.5 P <0.5 <0.5
A Sum of BTEX —- 0.2 mg/kg - <0.2 P <0.2 <0.2
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID IC1-1.0 IC2 IC3-0.5 IC4 IC5-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:30 15-Mar-2017 13:45 16-Mar-2017 16:49 16-Mar-2017 10:23 18-Mar-2017 09:50
Compound CAS Number LOR Unit EP1702676-016 EP1702676-017 EP1702676-018 EP1702676-020 EP1702676-021
Result Result Result Result Result
EP080-SD: BTEXN - Continued
Nepfthalne o103 02 | mgkg | — | - w2 e
EP090: Organotin Compounds
Crbuylin  sooryess| 05 | pgSnkg | — 5 s s
EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 vg/kg - <5 - <5 <5
2-Methylnaphthalene 91-57-6 5 vg/kg - <5 - <5 <5
Acenaphthylene 208-96-8 4 vg/kg - <4 - <4 <4
Acenaphthene 83-32-9 4 vg/kg - <4 f— <4 <4
Fluorene 86-73-7 4 Ha/kg e <4 R <4 <4
Phenanthrene 85-01-8 4 Ha/kg - <4 - <4 <4
Anthracene 120-12-7 4 Hg/kg - <4 - <4 <4
Fluoranthene 206-44-0 4 Ha/kg - <4 - <4 <4
Pyrene 129-00-0 4 ug/kg - <4 - <4 <4
Benz(a)anthracene 56-55-3 4 ug/kg —— <4 — <4 <4
Chrysene 218-01-9 4 ug/kg - <4 - <4 <4
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ug/kg - <4 - <4 <4
Benzo(k)fluoranthene 207-08-9 4 ua/kg — <4 — <4 <4
Benzo(e)pyrene 192-97-2 4 vg/kg — <4 - <4 <4
Benzo(a)pyrene 50-32-8 4 vg’kg —— <4 — <4 <4
Perylene 198-55-0 4 vg/kg - <4 f— <4 <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg - <4 j— <4 <4
Dibenz(a.h)anthracene 53-70-3 4 Hg/kg - <4 - <4 <6
Indeno(1.2.3.cd)pyrene 193-39-5 4 Ha/kg - <4 - <4 <4
Coronene 191-07-1 5 Ha/kg - <5 j— <5 <5
A Sum of PAHs — 4 ug/kg - <4 - <4 <4
1.2-Dichloroethane-D4 17060-07-0 0.2 % - 76.0 - 78.9 81.8
Toluene-D8 2037-26-5 0.2 % ———- 70.6 ——— 73.3 77.4
4-Bromofluorobenzene 460-00-4 0.2 % - 75.8 - 75.2 79.7
EP090S: Organotin Surrogate
CTepropytin | 05 | % — 9. 1s 49
EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 10 % ———- 90.0 —— 75.4 94.5
Anthracene-d10 1719-06-8 10 % - 80.8 —m- 73.6 81.4
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Work Order - EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 1C1-1.0 IC2 1C3-0.5 IC4 1C5-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:30 15-Mar-2017 13:45 16-Mar-2017 16:49 16-Mar-2017 10:23 18-Mar-2017 09:50
Compound CAS Number  LOR Unit EP1702676-016 EP1702676-017 EP1702676-018 EP1702676-020 EP1702676-021
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 88.2 76.3 84.6
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 1C5-1 IC6 1C7-0.5 1C7-1 1C8-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 09:50 16-Mar-2017 10:26 16-Mar-2017 17:41 16-Mar-2017 17:41 18-Mar-2017 09:25
Compound CAS Number LOR Unit EP1702676-022 EP1702676-023 EP1702676-024 EP1702676-025 EP1702676-026
Result Result Result Result Result
pH KCI (23A) — 0.1 pH Unit 9.1 - J— —— 9.7
Titratable Actual Acidity (23F) — 2 mole H+ / t <2 - J— J— <2
sulfidic - Titratable Actual Acidity (s-23F) — 0.02 % pyrite S <0.02 J— — — <0.02
Chromium Reducible Sulfur (22B) ----| 0.005 % S 0.489 —— - j— 0.076
acidity - Chromium Reducible Sulfur — 10 mole H+/t 305 - J— — 47
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) - 0.01 % CaCO3 6.10 e —ame — 40.3
acidity - Acid Neutralising Capacity — 10 mole H+/t 1220 J— J— — 8060
(a-19A2)
sulfidic - Acid Neutralising Capacity - 001 % pyrite S 1.95 - - - 12.9
(s-19A2)
ANC Fineness Factor — 0.5 - 15 - f— J— 15
Net Acidity (sulfur units) - 0.02 % S <0.02 a—— — J— <0.02
Net Acidity (acidity units) — 10 mole H+ / t <10 e — J— <10
Liming Rate — 1 kg CaCO3/t <1 - . — <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S 0.49 a—— j— J— 0.08
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t 305 J— j— J— 47

Liming Rate excluding ANC 1
EA055: Moisture Content

kg CaCO3/t 23 e — — 4

__ Moisture Content (dried@103°¢)  — 1 | % | -— : 31.2 23 17.9
EA150: Particle Sizing

+75um — 1 % - 99 79 98 97
+150pum — 1 % - 94 39 91 87
+300pum — 1 % ——-- 14 22 66 67
+425um 1 % 6 13 40 51
+600um — 1 % - 5 11 28 37
+1180pm — 1 % - 4 10 20 25
+2.36mm —- 1 % nnm 4 8 13 16
+4.75mm — 1 % - 3 5 6
+9.5mm — 1 % e 3 3 1
+19.0mm — 1 % nnn 2 <1 <1 <1
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

1C5-1

IC6

IC7-0.5

IC7-1

1C8-0.5

Client sampling date / time

18-Mar-2017 09:50

16-Mar-2017 10:26

16-Mar-2017 17:41

16-Mar-2017 17:41

18-Mar-2017 09:25

Compound CAS Number LOR Unit EP1702676-022 EP1702676-023 EP1702676-024 EP1702676-025 EP1702676-026
Result Result Result Result Result
+37.5mm — 1 % - <1 <1 <1 <1
+75.0mm — 1 % - <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 ym) — 1 % - <1 1 1 2
Silt (2-60 pm) — 1 % - 1 5 1 <1
Sand (0.06-2.00 mm) — 1 % - 95 76 83 79
Gravel (>2mm) J— 1 % eme 4 8 15 19
Cobbles (>6¢cm) J— 1 % ---- <1 <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg - 1190 7650 1380 1530
Iron 7439-89-6 50 mg/kg - 6280 28600 7680 10800
Antimony 7440-36-0 0.5 mg/kg - <0.50 <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg - 8.44 18.0 14.6 14.7
Cadmium 7440-43-9 0.1 mg/kg - <0.1 <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg - 10.5 38.8 9.5 12.9
Copper 7440-50-8 1 mg/kg - 1.7 16.1 1.9 21
Cobalt 7440-48-4 0.5 mg/kg — 2.7 11.0 3.1 3.4
Lead 7439-92-1 1 mg/kg — 1.1 6.0 1.3 1.7
Manganese 7439-96-5 10 mg/kg - 160 379 413 304
Nickel 7440-02-0 1 mg/kg ---- 34 17.7 3.9 4.2
Selenium 7782-49-2 0.1 mg/kg - 0.6 1.8 1.0 0.9
Silver 7440-22-4 0.1 mg/kg - <0.1 <0.1 <01 <01
Vanadium 7440-62-2 2 mg/kg - 14.4 59.0 19.0 25.3
Zinc 7440-66-6 1 mg/kg - 5.9 26.6 5.8 6.1
EGO035T: Total Recoverable Mercury by FIMS
CWeeuy 7ao7el 001 | mgkg | — <001 <001 <001
EK055: Ammonia as N
CAmmomassN _ esest7 0 | mgkg | - < &
EKO057G: Nitrite as N by Discrete Analyser
_ NitriteasN(Sol) 14797650 01 | mgkg | - <01 <01
EKO058G: Nitrate as N by Discrete Analyser

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 1C5-1 IC6 IC7-0.5 IC7-1 1C8-0.5
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 09:50 16-Mar-2017 10:26 16-Mar-2017 17:41 16-Mar-2017 17:41 18-Mar-2017 09:25
Compound CAS Number  LOR Unit EP1702676-022 EP1702676-023 EP1702676-024 EP1702676-025 EP1702676-026
Result Result Result Result Result

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued

Nitrite + Nitrate as N (Sol.) — mg/kg — l <0.1 l e l <0.1
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | e [ 410 [ [ 100
EKO062: Total Nitrogen as N (TKN + NOx)
" Total Nirogen as N kg T 1 [
EKO067G: Total Phosphorus as P by Discrete Analyser
Total Phosphorus a5 P 2 ek | I 1 —
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 mg/kg — l <0.1 l - l <0.1
EP003: Total Organic Carbon (TOC) in Soil
TotalOrgamicCarbon | 002 | % | — T I -
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 - — <3 — _—
>C16 - C34 Fraction — 3 mg/kg - - 7 f— J—
>C34 - C40 Fraction ——- 5 mg/kg nem P <5 j— _—
>C10 - C40 Fraction (sum) —— 3 mg/kg nmn P 7 e J—
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg - — <3 — —

(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

C6 - C9 Fraction — 3 mg/kg ———— - <3 — ———
C10 - C14 Fraction —— 3 mgl/kg - - <3 —— ——
C15 - C28 Fraction — 3 mg/kg - - 5 — —
C29 - C36 Fraction — 5 mg/kg - J— <5 — —
A C10 - C36 Fraction (sum) — 3 mg/kg - - 5 —— ——

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg - J— <0.2 _— —
Toluene 108-88-3 0.2 mg/kg - — <0.2 — —
Ethylbenzene 100-41-4 0.2 mg/kg - - <0.2 — —
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg - — <0.2 — —
ortho-Xylene 95-47-6 0.2 mg/kg - - <0.2 — —
" Total Xylenes 1330-20-7| 0.5 mg/kg <0.5
A Sum of BTEX — 0.2 mg/kg - - <0.2 — —
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Work Order - EP1702676

Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results

Sub-Matrix: SEDIMENT Client sample ID 1C5-1 IC6 1C7-0.5 1C7-1 1C8-0.5

(Matrix: SOIL)

Client sampling date / time 18-Mar-2017 09:50 16-Mar-2017 10:26 16-Mar-2017 17:41 16-Mar-2017 17:41 18-Mar-2017 09:25

Compound CAS Number LOR Unit EP1702676-022 EP1702676-023 EP1702676-024 EP1702676-025 EP1702676-026

Result Result Result Result Result

EP080-SD: BTEXN - Continued

Naphhalone 91205 02 | mgkg | — 0z [ 1
EP090: Organotin Compounds
CTrbatyin  sowaass| 05 | ygStkg | — - <05 1 1

EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 Ha/kg nen j— <5 _— _—
2-Methylnaphthalene 91-57-6 5 vg/kg - - <5 — —
Acenaphthylene 208-96-8 4 vg/kg - — <4 — —
Acenaphthene 83-32-9 4 vg/kg - - <4 — —
Fluorene 86-73-7 4 Ha/kg - a—— <4 — a—
Phenanthrene 85-01-8 4 Ha/kg - J— <4 J— —
Anthracene 120-12-7 4 Hg/kg e J— <4 J— —
Fluoranthene 206-44-0 4 Ha/kg P - <4 — -
Pyrene 129-00-0 4 ug’kg <4
Benz(a)anthracene 56-55-3 4 Ha/kg - —— <4 J— —
Chrysene 218-01-9 4 ug’kg <4
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua/kg -— - <4 a— —
Benzo(k)fluoranthene 207-08-9 4 ug/kg nen j— <4 I _—
Benzo(e)pyrene 192-97-2 4 ua/kg -— - <4 — —
Benzo(a)pyrene 50-32-8 4 vg’kg - — <4 — —
Perylene 198-55-0 4 Hg/kg <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg - a—— <4 — a—
Dibenz(a.h)anthracene 53-70-3 4 Hg/kg a——- - <4 — —
Indeno(1.2.3.cd)pyrene 193-39-5 4 Ha/kg e J— <4 J— —
Coronene 191-07-1 5 Ha/kg P - <5 — -

A Sum of PAHs — 4 ug/kg - - <4 J— -
1.2-Dichloroethane-D4 17060-07-0 0.2 % nnn —nme 82.2 e _—
Toluene-D8 2037-26-5, 0.2 % 78.9
4-Bromofluorobenzene 460-00-4 0.2 % - - 81.4 J— —

EP090S: Organotin Surrogate

CTipropyn | 05 | % | — - 103

EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 10 % - - 79.8 J— I
Anthracene-d10 1719-06-8 10 % - - 76.3 J— a—
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Work Order - EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 1C5-1 IC6 IC7-0.5 IC7-1 1C8-0.5
(Matrix: SOIL)

Client sampling date / time 18-Mar-2017 09:50 16-Mar-2017 10:26 16-Mar-2017 17:41 16-Mar-2017 17:41 18-Mar-2017 09:25
Compound CAS Number  LOR Unit EP1702676-022 EP1702676-023 EP1702676-024 EP1702676-025 EP1702676-026
Result Result Result Result Result

EP132T: Base/Neutral Extractable Surrogates - Continued

4-Terphenyl-d14 1718-51-0 10 % 66.9
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID IC1-R2 IC5-1.5 0C1-0.5-T1 0C2-0.5 0C21
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:45 18-Mar-2017 09:50 17-Mar-2017 12:00 18-Mar-2017 08:30 18-Mar-2017 08:30
Compound CAS Number LOR Unit EP1702676-028 EP1702676-030 EP1702676-031 EP1702676-033 EP1702676-034
Result Result Result Result Result
pH KCI (23A) — 0.1 pH Unit - 9.5 9.5 - ———
Titratable Actual Acidity (23F) — 2 mole H+ / t - <2 <2 - nen
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S mme <0.02 <0.02 nen -
Chromium Reducible Sulfur (22B) - 0.005 % S - 0.052 0.191 em- em-
acidity - Chromium Reducible Sulfur — 10 mole H+/t - 32 119 - -
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) -—-| 0.01 % CaCO3 nem 221 23.5 nme nme
acidity - Acid Neutralising Capacity - 10 mole H+/t -—-- 4410 4700 - —
(a-19A2)
sulfidic - Acid Neutralising Capacity -—-| 0.01 % pyrite S - 7.07 7.53 - -
(s-19A2)
ANC Fineness Factor — 0.5 - - 1.5 1.5 - -
Net Acidity (sulfur units) -—-| 0.02 % S nnm <0.02 <0.02 e e
Net Acidity (acidity units) — 10 mole H+/t - <10 <10 - -
Liming Rate — 1 kg CaCO3/t - <1 <1 - -
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S nem 0.05 0.19 eme eme
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t nmn 32 119 P -
Liming Rate excluding ANC 1 kg CaCO3/t - 2 9 — —
EAO055: Moisture Content
EA150: Particle Sizing
+75um — 1 % 99 - 91 90 93
+150pum — 1 % 96 - 38 73 78
+300um — 1 % 74 - 14 39 46
+425um — 1 % 57 - 10 32 39
+600pum — 1 % 47 - 9 28 34
+1180um — 1 % 36 - 8 23 29
+2.36mm — 1 % 26 - 5 18 23
+4.75mm — 1 % 17 P <1 1 15
+9.5mm — 1 % 7 - <1 3 5
+19.0mm — 1 % <1 J— <1 <1 <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID IC1-R2 IC5-1.5 0C1-0.5-T1 0C2-0.5 0C2-1
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:45 18-Mar-2017 09:50 17-Mar-2017 12:00 18-Mar-2017 08:30 18-Mar-2017 08:30
Compound CAS Number LOR Unit EP1702676-028 EP1702676-030 EP1702676-031 EP1702676-033 EP1702676-034
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % <1 — <1 <1 <1
+75.0mm — 1 % <1 J— <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 ym) — 1 % <1 - 3 5 3
Silt (2-60 pm) — 1 % <1 — 4 3 2
Sand (0.06-2.00 mm) — 1 % 7 - 87 73 70
Gravel (>2mm) f— 1 % 29 e 6 19 25
Cobbles (>6¢cm) f— 1 % <1 ---- <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg 2050 - 3870 3930 3220
Iron 7439-89-6 50 mg/kg 13200 - 23200 20800 22200
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg <0.50 - <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg 25.9 - 21.4 23.4 29.2
Cadmium 7440-43-9 0.1 mg/kg <0.1 —nee <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg 13.6 ———- 27.8 24.0 229
Copper 7440-50-8 1 mg/kg 3.0 - 6.3 6.3 3.9
Cobalt 7440-48-4 0.5 mg/kg 6.6 - 8.0 1.7 9.6
Lead 7439-92-1 1 mg/kg 21 - 3.8 4.0 3.7
Manganese 7439-96-5 10 mg/kg 419 - 316 383 435
Nickel 7440-02-0 1 mg/kg 5.0 ---- 111 9.8 7.8
Selenium 7782-49-2 0.1 mg/kg 2.0 a——- 1.3 1.6 1.8
Silver 7440-22-4 0.1 mg/kg <0.1 - <0.1 <01 <01
Vanadium 7440-62-2 2 mg/kg 30.5 ———- 471 44.0 46.5
Zinc 7440-66-6 1 mg/kg 7.6 - 16.0 141 12.2
EGO035T: Total Recoverable Mercury by FIMS
Morcury 7439976 001 | mgkg <001 <001 <001
EK055: Ammonia as N
Ammonia as N 7664417 20 | mglkg — 1 <20 1
EKO057G: Nitrite as N by Discrete Analyser
Nitrite s N (Sol) 14797.650 01| mokg I I 1
EKO058G: Nitrate as N by Discrete Analyser
NiatoasN(sol)  ta7ors5e| 01 | mgkg | 0z | I 1 <01 1
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D IC1-R2 IC5-1.5 0C1-0.5-T1 0C2-0.5 0C2-1
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:45 18-Mar-2017 09:50 17-Mar-2017 12:00 18-Mar-2017 08:30 18-Mar-2017 08:30
Compound CAS Number  LOR Unit EP1702676-028 EP1702676-030 EP1702676-031 EP1702676-033 EP1702676-034
Result Result Result Result Result

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued

Nitrite + Nitrate as N (Sol.) —— mg/kg “ l <0.1 l <0.1 l —mme
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | 40 [ 360 [ 140 [
EKO062: Total Nitrogen as N (TKN + NOx)
" TotalNirogen a5 N mkg | @ I 1 140 1
EKO067G: Total Phosphorus as P by Discrete Analyser
Toma PhosphorusasP 2 | _mokg w0 1 2 s [
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 mg/kg l <0.1 l 0.1 l ————
EP003: Total Organic Carbon (TOC) in Soil
TotalOrgamicCarbon | 002 | % o2 |  om I [ o
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 <3 — <3 — —
>C16 - C34 Fraction — 3 mg/kg <3 - <3 J— ——
>C34 - C40 Fraction ——- 5 mg/kg <5 P <5 j— _—
>C10 - C40 Fraction (sum) —— 3 mg/kg <3 P <3 e i
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg <3 — <3 — —

(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

C6 - C9 Fraction — 3 mg/kg <3 -ne- <3 J— —
C10 - C14 Fraction —— 3 mgl/kg <3 - <3 —— ——
C15 - C28 Fraction — 3 mg/kg <3 - <3 — ——
C29 - C36 Fraction — 5 mg/kg <5 - <5 — -
~ €10 - C36 Fraction (sum) — 3 mg/kg <3 - <3 —— ——

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg <0.2 e <0.2 J— _—
Toluene 108-88-3 0.2 mg/kg <0.2 J— <0.2 — —
Ethylbenzene 100-41-4 0.2 mg/kg <0.2 - <0.2 — —
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg <0.2 — <0.2 — —
ortho-Xylene 95-47-6 0.2 mg/kg <0.2 - <0.2 — —
" Total Xylenes 1330-20-7| 0.5 mg/kg <0.5 <0.5
A Sum of BTEX — 0.2 mg/kg <0.2 - <0.2 — —
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Work Order - EP1702676

Client - WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results

Sub-Matrix: SEDIMENT Client sample ID IC1-R2 IC5-1.5 0C1-0.5-T1 0C2-0.5 0C2-1

(Matrix: SOIL)

Client sampling date / time 18-Mar-2017 15:45 18-Mar-2017 09:50 17-Mar-2017 12:00 18-Mar-2017 08:30 18-Mar-2017 08:30

Compound CAS Number LOR Unit EP1702676-028 EP1702676-030 EP1702676-031 EP1702676-033 EP1702676-034

Result Result Result Result Result

EP080-SD: BTEXN - Continued

s | |
EP090: Organotin Compounds
s s 1

EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 ug’kg <5 — <5 — —
2-Methylnaphthalene 91-57-6 5 vg/kg <5 - <5 — —
Acenaphthylene 208-96-8 4 Ha/kg <4 a— <4 — —
Acenaphthene 83-32-9 4 Ha/kg <4 J— <4 a— a—
Fluorene 86-73-7 4 Ha/kg <4 a—— <4 — a—
Phenanthrene 85-01-8 4 Ha/kg <4 - <4 — —
Anthracene 120-12-7 4 Hg/kg <4 [ <4 — a—
Fluoranthene 206-44-0 4 Ha/kg <4 - <4 — -
Pyrene 129-00-0 4 ua/kg <4 - <4 J— —
Benz(a)anthracene 56-55-3 4 Ha/kg <4 —— <4 J— —
Chrysene 218-01-9 4 ug/kg <4 - <4 — -
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua’kg <4 - <4 a— —
Benzo(k)fluoranthene 207-08-9 4 ua/kg <4 - <4 I _—
Benzo(e)pyrene 192-97-2 4 Ha/kg <4 j— <4 I _—
Benzo(a)pyrene 50-32-8 4 Ha/kg <4 a— <4 — —
Perylene 198-55-0 4 vg/kg <4 - <4 — —
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 J— <4 — —
Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 - <4 — —
Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 [ <4 [— —
Coronene 191-07-1 5 Ha/kg <5 - <5 — -

A Sum of PAHs — 4 ug/kg <4 - <4 J— -
1.2-Dichloroethane-D4 17060-07-0 0.2 % 93.4 —nee 87.3 J— _—
Toluene-D8 2037-26-5, 0.2 % 89.3 81.1
4-Bromofluorobenzene 460-00-4 0.2 % 94.7 - 85.3 — —

EP090S: Organotin Surrogate

CTepropyin .| 05 | % | sz | %25 100

EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 10 % 86.6 - 95.3 - -
Anthracene-d10 1719-06-8 10 % 77.8 - 83.6 j— —




Page

0 27 of 42
Work Order - EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample 1D IC1-R2 IC5-1.5 0C1-0.5-T1 0C2-0.5 0C2-1
(Matrix: SOIL)
Client sampling date / time 18-Mar-2017 15:45 18-Mar-2017 09:50 17-Mar-2017 12:00 18-Mar-2017 08:30 18-Mar-2017 08:30
Compound CAS Number  LOR Unit EP1702676-028 EP1702676-030 EP1702676-031 EP1702676-033 EP1702676-034
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 85.0 85.2
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C3-0.5 0C3-1 0C4-0.5 0C4-1 0oC5
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 08:35 17-Mar-2017 08:35 17-Mar-2017 11:20 17-Mar-2017 11:20 18-Mar-2017 14:20
Compound CAS Number LOR Unit EP1702676-035 EP1702676-036 EP1702676-037 EP1702676-038 EP1702676-039
Result Result Result Result Result
pH KCI (23A) —| 0.4 pH Unit 9.2 9.1 9.8
Titratable Actual Acidity (23F) — 2 mole H+ / t - - <2 <2 <2
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S mme - <0.02 <0.02 <0.02
Chromium Reducible Sulfur (22B) ----| 0.005 % S -—-- --- 0.577 0.567 0.008
acidity - Chromium Reducible Sulfur — 10 mole H+/t - - 360 353 <10
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) -—-| 0.01 % CaCO3 ---- ---- 31.5 18.8 51.2
acidity - Acid Neutralising Capacity 10 mole H+/t 6300 3750 10200
(a-19A2)
sulfidic - Acid Neutralising Capacity -—-| 0.01 % pyrite S - - 10.1 6.01 16.4
(s-19A2)
ANC Fineness Factor — 0.5 - - - 1.5 1.5 1.5
Net Acidity (sulfur units) - 0.02 % S - - <0.02 <0.02 <0.02
Net Acidity (acidity units) — 10 mole H+/t - - <10 <10 <10
Liming Rate — 1 kg CaCO3/t - - <1 <1 <1
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S nem nmn 0.58 0.57 <0.02
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t nmn —m- 360 353 <10

Liming Rate excluding ANC 1 kg CaCO3/t nnn —nme 27 27 <1

EA055: Moisture Content

EA150: Particle Sizing
+75um — 1 % 99 99 81 - 94
+150pum — 1 % 89 73 60 - 83
+300pum — 1 % 27 17 33 - 53
+425um —- 1 % 6 5 27 nmn 43
+600um — 1 % 3 4 24 - 38
+1180pm 1 % 2 3 21 30
+2.36mm 1 % 2 16 23
+4.75mm — 1 % <1 1 P 14
+9.5mm — 1 % <1 1 2 — 3
+19.0mm — 1 % <1 <1 <1 — <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C3-0.5 0C3-1 0C4-0.5 0C4-1 OC5
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 08:35 17-Mar-2017 08:35 17-Mar-2017 11:20 17-Mar-2017 11:20 18-Mar-2017 14:20
Compound CAS Number LOR Unit EP1702676-035 EP1702676-036 EP1702676-037 EP1702676-038 EP1702676-039
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % <1 <1 <1 — <1
+75.0mm — 1 % <1 <1 <1 — <1
EA150: Soil Classification based on Particle Size
Clay (<2 um) — 1 % <1 <1 9 - 4
Silt (2-60 pm) — 1 % <1 <1 9 — 1
Sand (0.06-2.00 mm) — 1 % 99 97 65 - 70
Gravel (>2mm) f— 1 % 1 3 17 ene 25
Cobbles (>6cm) — 1 % <1 <1 <1 — <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg 1340 1350 5440 - 3650
Iron 7439-89-6 50 mg/kg 8580 7460 28800 - 24900
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 <0.50 - <0.50
Arsenic 7440-38-2 1 mg/kg 11.0 9.68 26.0 - 38.1
Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 <0.1 - <0.1
Chromium 7440-47-3 1 mg/kg 11.2 111 34.7 ——— 22.9
Copper 7440-50-8 1 mg/kg 2.0 2.2 9.2 - 4.5
Cobalt 7440-48-4 0.5 mg/kg 341 2.9 10.4 — 1.7
Lead 7439-92-1 1 mg/kg 1.4 1.3 5.6 -em- 4.1
Manganese 7439-96-5 10 mg/kg 196 171 430 - 625
Nickel 7440-02-0 1 mg/kg 4.0 4.0 12.6 ——-- 8.2
Selenium 7782-49-2 0.1 mg/kg 0.7 0.6 1.7 - 2.1
Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 <0.1 - <01
Vanadium 7440-62-2 2 mg/kg 19.0 17.9 59.7 ———- 52.1
Zinc 7440-66-6 1 mg/kg 7.4 6.9 19.9 - 14.0
EGO035T: Total Recoverable Mercury by FIMS
Morcury 7439976 001 | mgkg <001 <001
EK055: Ammonia as N
Ammonia as N 766441720 | makg I 1 1
EKO057G: Nitrite as N by Discrete Analyser
Nirite 25 N (Sol) 14797650 0.1 makg I 1 1
EKO058G: Nitrate as N by Discrete Analyser
Nirate a5 N (Sol) _ rorsss| 01 | mok | <01 I 1 1
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base

Analytical Results

Sub-Matrix: SEDIMENT Client sample ID 0C3-0.5 0C3-1 0C4-0.5 0C4-1 0oC5

(Matrix: SOIL)

Client sampling date / time 17-Mar-2017 08:35 17-Mar-2017 08:35 17-Mar-2017 11:20 17-Mar-2017 11:20 18-Mar-2017 14:20
Compound CAS Number LOR Unit EP1702676-035 EP1702676-036 EP1702676-037 EP1702676-038 EP1702676-039
Result Result Result Result Result

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued

Nirite + Nirte a5 N (Sol) | 01 | moig I 1 1
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mgkg | 30 [ 180 [ [
EKO062: Total Nitrogen as N (TKN + NOx)
" Total Nirogen as N mkg w0 o 1 1
EKO067G: Total Phosphorus as P by Discrete Analyser
Tota PhosphonsssP | 2 | mgkg | s I 1 1
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 mg/kg l <0.1 l j— l —
EP003: Total Organic Carbon (TOC) in Soil
TotalOrgamicCarbon | 002 | % <00z | s 1 -
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 <3 — <3 J— <3
>C16 - C34 Fraction — 3 mg/kg <3 - <3 J— 5
>C34 - C40 Fraction ——- 5 mg/kg <5 P <5 - <5
>C10 - C40 Fraction (sum) —— 3 mg/kg <3 P <3 e 5
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg <3 — <3 —— <3

(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

C6 - C9 Fraction — 3 mg/kg <3 - <3 - <3
C10 - C14 Fraction —— 3 mg/kg <3 - <3 —— <3
C15 - C28 Fraction — 3 mg/kg <3 - <3 — 4
C29 - C36 Fraction — 5 mg/kg <5 - <5 - <5
A C10 - C36 Fraction (sum) —- 3 mg/kg <3 - <3 - 4

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

s E
EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg <0.2 — <0.2 — <0.2
Toluene 108-88-3 0.2 mg/kg <0.2 J— <0.2 J— <0.2
Ethylbenzene 100-41-4 0.2 mg/kg <0.2 - <0.2 — <0.2
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg <0.2 — <0.2 — <0.2
ortho-Xylene 95-47-6 0.2 mg/kg <0.2 - <0.2 j— <0.2
" Total Xylenes 1330-20-7| 0.5 mg/kg <0.5 <0.5 <0.5
A Sum of BTEX — 0.2 mg/kg <0.2 - <0.2 — <0.2
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C3-0.5 0C3-1 0C4-0.5 0C4-1 0oC5
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 08:35 17-Mar-2017 08:35 17-Mar-2017 11:20 17-Mar-2017 11:20 18-Mar-2017 14:20
Compound CAS Number LOR Unit EP1702676-035 EP1702676-036 EP1702676-037 EP1702676-038 EP1702676-039
Result Result Result Result Result
EP080-SD: BTEXN - Continued
03 [ R
EP090: Organotin Compounds
CTrouyin  soorassa| 05 | poSmkg | 05 | <05 [ I
EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 vg/kg <5 - <5 — <5
2-Methylnaphthalene 91-57-6 5 ua/kg <5 - <5 — <5
Acenaphthylene 208-96-8 4 vg/kg <4 — <4 j— <4
Acenaphthene 83-32-9 4 vg/kg <4 - <4 J— <4
Fluorene 86-73-7 4 Ha/kg <4 a—— <4 J— <4
Phenanthrene 85-01-8 4 Ha/kg <4 - <4 j— <4
Anthracene 120-12-7 4 Hg/kg <4 [ <4 j— <4
Fluoranthene 206-44-0 4 Ha/kg <4 - <4 j— <4
Pyrene 129-00-0 4 pg/kg <4 <4 <4
Benz(a)anthracene 56-55-3 4 Ha/kg <4 —— <4 J— <4
Chrysene 218-01-9 4 ug/kg <4 - <4 f— <4
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua’kg <4 - <4 — <4
Benzo(k)fluoranthene 207-08-9 4 ua/kg <4 - <4 J— <4
Benzo(e)pyrene 192-97-2 4 vg/kg <4 - <4 j— <4
Benzo(a)pyrene 50-32-8 4 vg/kg <4 — <4 j— <4
Perylene 198-55-0 4 vg/kg <4 - <4 J— <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 - <4 f— <4
Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 - <4 j— <4
Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 [ <4 [— <4
Coronene 191-07-1 5 Ha/kg <5 - <5 j— <5
A Sum of PAHs — 4 ug/kg <4 - <4 f— <4
1.2-Dichloroethane-D4 17060-07-0| 0.2 % 76.1 86.4 81.2
Toluene-D8 2037-26-5, 0.2 % 74.0 85.8 78.2
4-Bromofluorobenzene 460-00-4 0.2 % 76.5 - 87.7 - 78.2
EP090S: Organotin Surrogate
CTepropyin | 05 | % %3 | %3 912
EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 10 % 86.7 - 90.4 - 88.4
Anthracene-d10 1719-06-8 10 % 76.2 - 84.6 - 85.4
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C3-0.5 0C3-1 0C4-0.5 0C4-1 0oC5
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 08:35 17-Mar-2017 08:35 17-Mar-2017 11:20 17-Mar-2017 11:20 18-Mar-2017 14:20
Compound CAS Number LOR Unit EP1702676-035 EP1702676-036 EP1702676-037 EP1702676-038 EP1702676-039
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 77.5 99.9 79.3
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C6 oc7 oCs8 0Cc9 oc10
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 15:42 18-Mar-2017 15:30 17-Mar-2017 15:14 17-Mar-2017 15:21 17-Mar-2017 16:16
Compound CAS Number LOR Unit EP1702676-040 EP1702676-041 EP1702676-042 EP1702676-043 EP1702676-044
Result Result Result Result Result
pH KCI (23A) — 0.1 pH Unit 9.8 9.8 - 9.8 -
Titratable Actual Acidity (23F) — 2 mole H+ / t <2 <2 - <2 -
sulfidic - Titratable Actual Acidity (s-23F) -—-| 0.02 % pyrite S <0.02 <0.02 - <0.02 nen
Chromium Reducible Sulfur (22B) - 0.005 % S 0.008 <0.005 —— 0.005 em-
acidity - Chromium Reducible Sulfur — 10 mole H+/t <10 <10 - <10 J—
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) — | 0.01 % CaCO3 371 44.4 - 45.5 ——
acidity - Acid Neutralising Capacity — 10 mole H+/t 7420 8880 - 9090 -
(a-19A2)
sulfidic - Acid Neutralising Capacity —- 0.01 % pyrite S 11.9 14.2 - 14.6 f—
(s-19A2)
ANC Fineness Factor — 0.5 - 1.5 1.5 —— 1.5 ———-
Net Acidity (sulfur units) - 0.02 % S <0.02 <0.02 - <0.02 -
Net Acidity (acidity units) — 10 mole H+/t <10 <10 - <10 -
Liming Rate — 1 kg CaCO3/t <1 <1 - <1 -
Net Acidity excluding ANC (sulfur units) -—-| 0.02 % S <0.02 <0.02 —— <0.02 eme
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t <10 <10 —— <10 P
Liming Rate excluding ANC 1 kg CaCO3/t <1 <1 e <1 —
EAO055: Moisture Content
EA150: Particle Sizing
+75um — 1 % 93 90 88 92 95
+150pum — 1 % 7 70 7 78 68
+300um —- 1 % 33 40 32 46 27
+425um — 1 % 24 29 21 35 19
+600um — 1 % 21 26 17 31 16
+1180pm — 1 % 17 19 12 25 12
+2.36mm — 1 % 13 12 7 18 8
+4.75mm 1 % 9 4 4 9 2
+9.5mm — 1 % 4 2 <1 2 <1
+19.0mm — 1 % 4 <1 <1 <1 <1
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C6 oc7 oCs8 0Cc9 oc10
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 15:42 18-Mar-2017 15:30 17-Mar-2017 15:14 17-Mar-2017 15:21 17-Mar-2017 16:16
Compound CAS Number LOR Unit EP1702676-040 EP1702676-041 EP1702676-042 EP1702676-043 EP1702676-044
Result Result Result Result Result
EA150: Particle Sizing - Continued
+37.5mm — 1 % <1 <1 <1 <1 <1
+75.0mm — 1 % <1 <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Clay (<2 pym) — 1 % 3 5 6 3
Silt (2-60 pm) — 1 % 3 4 4 1
Sand (0.06-2.00 mm) — 1 % 80 77 81 73 87
Gravel (>2mm) — 1 % 14 14 9 20 9
Cobbles (>6cm) — 1 % <1 <1 <1 <1 <1
EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5 50 mg/kg 3600 4610 4330 3760 3290
Iron 7439-89-6 50 mg/kg 28300 29900 32800 27100 29500
EG020-SD: Total Metals in Sediments by ICPMS
Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 <0.50 <0.50 <0.50
Arsenic 7440-38-2 1 mg/kg 27.4 33.4 27.4 26.6 29.2
Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chromium 7440-47-3 1 mg/kg 26.9 29.8 30.5 25.5 28.2
Copper 7440-50-8 1 mg/kg 4.1 6.4 5.0 4.3 3.5
Cobalt 7440-48-4 0.5 mg/kg 11.8 12.3 13.4 12.8 1.3
Lead 7439-92-1 1 mg/kg 4.7 54 5.4 4.9 4.8
Manganese 7439-96-5 10 mg/kg 418 634 435 439 401
Nickel 7440-02-0 1 mg/kg 9.0 10.4 10.1 9.1 7.8
Selenium 7782-49-2 0.1 mg/kg 1.6 1.9 1.6 1.7 1.4
Silver 7440-22-4| 0.4 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Vanadium 7440-62-2 2 mg/kg 50.2 56.5 53.2 48.4 51.7
Zinc 7440-66-6 1 mg/kg 14.9 17.2 18.1 16.0 14.2
EGO035T: Total Recoverable Mercury by FIMS
Mercury 7439-97-6 mg/kg <001 <0.01 <0.01
EK055: Ammonia as N
Ammonia as N o417 20 | mgkg | — 1 I
EKO057G: Nitrite as N by Discrete Analyser
Nirite 25 N (Sol) 7oreso| 04 | mgkg | — 1 Y
EKO058G: Nitrate as N by Discrete Analyser
Nirate a5 N (Sol) - rorsss| 01 mok | — - — 1 Y
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID [o]of3} oc7 ocs 0oCc9 0C10
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 15:42 18-Mar-2017 15:30 17-Mar-2017 15:14 17-Mar-2017 15:21 17-Mar-2017 16:16
Compound CAS Number LOR Unit EP1702676-040 EP1702676-041 EP1702676-042 EP1702676-043 EP1702676-044
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued
Nitrite + Nitrate as N (Sol.) — mg/kg — l — l —— l <0.1
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N mghkg | e [ [ [ 160
EKO062: Total Nitrogen as N (TKN + NOx)
" Tota Nirogen as N g — 1 e
EKO067G: Total Phosphorus as P by Discrete Analyser
Totl Phosphorus a5 P T - = — 1 o
EKO071G: Reactive Phosphorus as P by discrete analyser
Roactive PhosphorusasP _tageadz| 01 | mgkg | — 1 1 I
EP003: Total Organic Carbon (TOC) in Soil
TotalOrganicCarbon . 002 | % | o0 | - | om I I
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
>C10 - C16 Fraction — 3 - <3 —ame — <3
>C16 - C34 Fraction — 3 mg/kg - 7 - J— 7
>C34 - C40 Fraction ——- 5 mg/kg P <5 Ju— J— <5
>C10 - C40 Fraction (sum) —— 3 mg/kg nmn 7 [ e 7
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg - <3 — - <3
(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons
C6 - C9 Fraction — 3 mg/kg - <3 J— - <3
C10 - C14 Fraction —— 3 mg/kg - <3 J— —— <3
C15 - C28 Fraction — 3 mg/kg - 5 - — 5
C29 - C36 Fraction — 5 mg/kg - <5 J— - <5
A C10 - C36 Fraction (sum) — 3 mg/kg - 5 - J— 5
EP080-SD / EP071-SD: Total Recoverable Hydrocarbons
cocol 3 | mgg | E
EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg — <0.2 —ne — <0.2
Toluene 108-88-3 0.2 mg/kg - <0.2 j— — <0.2
Ethylbenzene 100-41-4 0.2 mg/kg ——— <0.2 - — <0.2
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg - <0.2 - J— <0.2
ortho-Xylene 95-47-6 0.2 mg/kg — <0.2 ju— j— <0.2
" Total Xylenes 1330-20-7| 0.5 mg/kg <0.5 <0.5
A Sum of BTEX — 0.2 mg/kg - <0.2 - - <0.2
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Work Order - EP1702676
Client - WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0OC6 oC7 oCs8 0Cc9 0Cc10
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 15:42 18-Mar-2017 15:30 17-Mar-2017 15:14 17-Mar-2017 15:21 17-Mar-2017 16:16
Compound CAS Number LOR Unit EP1702676-040 EP1702676-041 EP1702676-042 EP1702676-043 EP1702676-044
Result Result Result Result Result
EP080-SD: BTEXN - Continued
Nepfthalne o103 02 | mgkg | — | - 1 e
EP090: Organotin Compounds
- <05 s s
EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 ug/kg — <5 J— — <5
2-Methylnaphthalene 91-57-6 5 vg/kg - <5 — — <5
Acenaphthylene 208-96-8 4 vg/kg - <4 Ju— j— <4
Acenaphthene 83-32-9 4 vg/kg - <4 - - <4
Fluorene 86-73-7 4 Ha/kg e <4 R J— <4
Phenanthrene 85-01-8 4 Ha/kg a——- <4 - - <4
Anthracene 120-12-7 4 Hg/kg - <4 - [— <4
Fluoranthene 206-44-0 4 Ha/kg P <4 ———- - <4
Pyrene 129-00-0 4 pg/kg <4 <4
Benz(a)anthracene 56-55-3 4 ug/kg —— <4 - —— <4
Chrysene 218-01-9 4 ug’kg <4 <4
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua/kg -— <4 — — <4
Benzo(k)fluoranthene 207-08-9 4 ua/kg - <4 a— _— <4
Benzo(e)pyrene 192-97-2 4 ug/kg === <4 ---- - <4
Benzo(a)pyrene 50-32-8 4 vg’kg - <4 —— — <4
Perylene 198-55-0 4 vg/kg - <4 f— J— <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg e <4 R J— <4
Dibenz(a.h)anthracene 53-70-3 4 Hg/kg a——- <4 - - <4
Indeno(1.2.3.cd)pyrene 193-39-5 4 Ha/kg - <4 - [— <4
Coronene 191-07-1 5 Ha/kg P <5 j— j— <5
A Sum of PAHs — 4 ug/kg - <4 ---- - <4
1.2-Dichloroethane-D4 17060-07-0 0.2 % nen 81.4 J— J— 83.9
Toluene-D8 2037-26-5, 0.2 % 78.0 771
4-Bromofluorobenzene 460-00-4 0.2 % -— 80.6 - — 79.1
EP090S: Organotin Surrogate
CTepropytin | 05 | % 5 | 104 756 105
EP132T: Base/Neutral Extractable Surrogates .
2-Fluorobiphenyl 321-60-8 10 % - 78.1 - - 94.9
Anthracene-d10 1719-06-8 10 % - 69.9 a— _— 82.4
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Work Order - EP1702676
Client . WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID 0C6 oc7 oCs8 0Cc9 oc10
(Matrix: SOIL)
Client sampling date / time 17-Mar-2017 15:42 18-Mar-2017 15:30 17-Mar-2017 15:14 17-Mar-2017 15:21 17-Mar-2017 16:16
Compound CAS Number  LOR Unit EP1702676-040 EP1702676-041 EP1702676-042 EP1702676-043 EP1702676-044
Result Result Result Result Result
EP132T: Base/Neutral Extractable Surrogates - Continued
4-Terphenyl-d14 1718-51-0 10 % 67.3 824
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

0OC7-R2-0.5

0C1-0.2-T2

Client sampling date / time

18-Mar-2017 15:30

17-Mar-2017 12:00

Compound CAS Number

EA055: Moisture Content

EA150: Particle Sizing

Unit

EP1702676-045

EP1702676-047

Result

Result

EA150: Soil Classification based on Particle Size

%

+75um — 1 % 86 89 j— — a—
+150pm — 1 % 66 51 J— J— I
+300pm — 1 % 38 19 Ju— J— I
+425um — 1 % 29 13 — — —
+600um — 1 % 27 11 —— J— a—
+1180pm —- 1 % 22 J— — —
+2.36mm —- 1 % 16 f— J— —
+4.75mm — 1 % 9 J— J— —
+9.5mm — 1 % <1 <1 j— J— a—
+19.0mm —- 1 % <1 <1 J— — —
+37.5mm — 1 % <1 <1 J— J— —
+75.0mm — 1 <1 <1 — — —

EGO005-SD: Total Metals in Sediments by ICP-AES

Clay (<2 ym) — 1 % 7 5 J— J— _—
Silt (2-60 pm) — 1 % 5 4 j— —— I
Sand (0.06-2.00 mm) — 1 % 70 84 j— j— I
Gravel (>2mm) — 1 % 18 7 — a— a—
Cobbles (>6cm) — 1 % <1 <1 —— J— J—

Aluminium 7429-90-5 50 mg/kg 4790 3740 — J— J—
Iron 7439-89-6| 50 mg/kg 29800 21700
Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 - J— J—
Arsenic 7440-38-2 1 mg/kg 29.0 19.8
Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 j— J— J—
Chromium 7440-47-3 1 mg/kg 30.5 24.9
Copper 7440-50-8 1 mg/kg 6.8 5.4
Cobalt 7440-48-4 0.5 mg/kg 11.4 7.4
Lead 7439-92-1 1 mg/kg 5.6 3.5
Manganese 7439-96-5 10 mg/kg 552 326
Nickel 7440-02-0 1 mg/kg 1.1 9.3
Selenium 7782-49-2 0.1 mg/kg 1.8 1.3
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

OC7-R2-0.5

0C1-0.2-T2

Client sampling date / time

18-Mar-2017 15:30

17-Mar-2017 12:00

Compound CAS Number

LOR

Unit

EP1702676-045

EP1702676-047

Result

EGO020-SD: Total Metals in Sediments by ICPMS - Continued

Result

Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 J— —— ——
Vanadium 7440-62-2 2 mg/kg 55.5 42.6
Zinc 7440-66-6 1 mg/kg 17.7 15.0

EGO035T: Total Recoverable Mercury by FIMS

Morcury 7439976 001 | mgkg
EK055: Ammonia as N

CAmmonaasN o4ty 20 | mgks | 20

EKO057G: Nitrite as N by Discrete Analyser

Nitrite as N (Sol.) 14797-65-0 mg/kg
EKO058G: Nitrate as N by Discrete Analyser

Nitrate as N (Sol.) 14797-55-8
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

EKO062: Total Nitrogen as N (TKN + NOx)

<0.01 [ [ [

— — —
— — —
— — —
— — —

— — —

EK067G: Total Phosphorus as P by Discrete Analyser

ClowProsphowsase | 2 | ms 2w | — — [ —

EKO071G: Reactive Phosphorus as P by discrete analyser

EP003: Total Organic Carbon (TOC) in Soil

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20

>C10 - C16 Fraction — 3 mg/kg <3 <3 f— - —
>C16 - C34 Fraction — 3 mg/kg 9 <3 - — —
>C34 - C40 Fraction — 5 mg/kg <5 <5 —ame — -
>C10 - C40 Fraction (sum) ——- 3 mg/kg 9 <3 - - j—
>C10 - C16 Fraction minus Naphthalene — 3 mg/kg <3 <3 —ann — j—

(F2)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons
C6 - C9 Fraction — 3 mg/kg <3 <3 J— j— J—
C10 - C14 Fraction — 3 mg/kg <3 <3 J— j— j—
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Work Order - EP1702676

Client : WA MARINE PTY LTD

Project - 17WAU-0008 Onslow Marine Support Base
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

OC7-R2-0.5

0C1-0.2-T2

Client sampling date / time

18-Mar-2017 15:30

17-Mar-2017 12:00

Compound

CAS Number

LOR

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons - Continued

Unit

EP1702676-045

EP1702676-047

Result

Result

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

EP080-SD: BTEXN

C15 - C28 Fraction — 3 mg/kg 7 <3 a— e -
C29 - C36 Fraction — 5 mg/kg <5 <5 J— e J—
A €10 - C36 Fraction (sum) — 3 mg/kg 7 <3 J— — ——

EP090: Organotin Compounds

EP132B: Polynuclear Aromatic Hydrocarbons

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 j— — —
Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 f— — —
Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 —— J— J—
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg <0.2 <0.2 j— J— —
ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 J— j— —
~ Total Xylenes 1330-20-7 0.5 mg/kg <0.5 <0.5 J— J— -
A Sum of BTEX — 0.2 mg/kg <0.2 <0.2 J— —- ——
Naphthalene 91-20-3 0.2 mg/kg <0.2 <0.2 J— — —

Naphthalene 91-20-3 5 ua/kg <5 <5 [ j— J—
2-Methylnaphthalene 91-57-6 5 ug/kg <5 <5 j— — —
Acenaphthylene 208-96-8 4 ug/kg <4 <4 — — —
Acenaphthene 83-32-9 4 yg/kg <4 <4 j— - -
Fluorene 86-73-7 4 ua’kg <4 <4 - J— J—
Phenanthrene 85-01-8 4 Ha/kg <4 <4 aman j— j—
Anthracene 120-12-7 4 Hg/kg <4 <4 [ j— j—
Fluoranthene 206-44-0 4 Ha/kg <4 <4 J— J— J—
Pyrene 129-00-0 4 ug/kg <4 <4
Benz(a)anthracene 56-55-3 4 ug/kg <4 <4 j— — —
Chrysene 218-01-9 4 ug/kg <4 <4 j— —— —
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua/kg <4 <4 J— J— i
Benzo(k)fluoranthene 207-08-9 4 vg/kg <4 <4 — —— —
Benzo(e)pyrene 192-97-2 4 ua/kg <4 <4 J— j— I
Benzo(a)pyrene 50-32-8 4 Ha/kg <4 <4 J— I _—
Perylene 198-55-0 4 ug’kg <4 <4
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 <4 —— J— J—
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- EP1702676

: WA MARINE PTY LTD
- 17WAU-0008 Onslow Marine Support Base

Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

0OC7-R2-0.5

0C1-0.2-T2

Client sampling date / time

18-Mar-2017 15:30

17-Mar-2017 12:00

Compound

CAS Number

LOR

Unit

EP1702676-045

EP1702676-047

Result

Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

EP080-SD: TPH(V)/BTEX Surrogates

Dibenz(a.h)anthracene 53-70-3 4 ug/kg <4 <4 J— — —
Indeno(1.2.3.cd)pyrene 193-39-5 4 ug/kg <4 <4 — a— —
Coronene 191-07-1 5 vg/kg <5 <5 — a— a—
A Sum of PAHs — 4 ua’kg <4 <4 J— — —

EP090S: Organotin Surrogate

EP132T: Base/Neutral Extractable Surrogates

1.2-Dichloroethane-D4 17060-07-0 0.2 % 82.3 89.5 - - -
Toluene-D8 2037-26-5 0.2 % 76.9 83.4 —m- - -
4-Bromofluorobenzene 460-00-4 0.2 % 78.5 80.9 - ---- ----

2-Fluorobiphenyl 321-60-8 10 % 81.3 90.4 - - -
Anthracene-d10 1719-06-8 10 % 80.0 88.1 j— J— J—
4-Terphenyl-d14 1718-51-0 10 % 77.0 93.8
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Work Order - EP1702676
Client : WA MARINE PTY LTD
Project - 17WAU-0008 Onslow Marine Support Base

Surrogate Control Limits

Sub-Matrix: SEDIMENT

Recovery Limits (%)

Compound CAS Number Low { High
EP080-SD: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 70 130
Toluene-D8 2037-26-5 70 130
4-Bromofluorobenzene 460-00-4 70 130
EP090S: Organotin Surrogate

Tripropyltin 35 130
EP132T: Base/Neutral Extractable Surrogates

2-Fluorobiphenyl 321-60-8 70 130
Anthracene-d10 1719-06-8 70 130
4-Terphenyl-d14 1718-51-0 70 130
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CERTIFICATE OF ANALYSIS

Work Order :EP1703525 Page :10f8

Client : WA MARINE PTY LTD Laboratory . Environmental Division Perth

Contact : TRAVIS HURLEY Contact . Lauren Ockwell

Address : SUITE 5, 5/18 GRIFFON DRIVE PO BOX 1370 Address : 10 Hod Way Malaga WA Australia 6090

DUNSBOROUGH, PERTH WA, AUSTRALIA 6281

Telephone [e— Telephone : 08 9209 7606

Project : Ex EP1702676 17-WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017 10:55 Wy

Order number f— Date Analysis Commenced : 12-Apr- \‘\\ N f", A
ysi 12-Apr-2017 -1:-\\\__"‘-__—/‘//2

C-O-C number R Issue Date : 22-Apr-2017 21:32 S ~———— — = N ATA

Sampler D M

Site - B NE v

NS

Quote number : EP/814/15 n{,d”h‘h\\\ Accreditation No, 825

No. of samples received -3 Accredited for compliance mfith

No. of samples analysed -3 IONEC TN - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
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

Ben Felgendrejeris Brisbane Acid Sulphate Soils, Stafford, QLD
Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Daniel Fisher Inorganics Analyst Perth ASS, Malaga, WA

Diana Mesa 2IC Organic Chemist Brisbane Organics, Stafford, QLD

Dianne Blane Laboratory Coordinator (2IC) Newcastle - Inorganics, Mayfield West, NSW
Efua Wilson Metals Chemist Perth Inorganics, Malaga, WA

Huynh Huynh Organic Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EP1703525
Client : WA MARINE PTY LTD
Project . Ex EP1702676 17-WAU-0008 Onslow Marine Support Base 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 no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.

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.
~ = Indicates an estimated value.

® EA150H: Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1 2006 was not requested by the client. Typical sediment SPD values used for calculations and consequently NATA
endorsement does not apply to hydrometer results.
® EKO061G (TKN): Poor spike recovery due to possible sample heterogeneity.

ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCI greater than or equal to 4.5

® ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and
poor reactivity of lime. For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.
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Work Order - EP1703525
Client - WA MARINE PTY LTD
Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SOIL Client sample ID TC141 TC1-T2-1 TC5
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 00:00 15-Mar-2017 00:00 17-Mar-2017 00:00 - -
Compound CAS Number | LOR Unit EP1703525-001 EP1703525-002 EP1703525-003 | = -
Result Result Result - —
pH KCI (23A) — 0.1 pH Unit - - 9.9 — ———-
Titratable Actual Acidity (23F) J— 2 mole H+/ t nnn nee <2 e I
sulfidic - Titratable Actual Acidity (s-23F) —-| 0.02 % pyrite S mme nen <0.02 J— i
Chromium Reducible Sulfur (22B) -—--| 0.005 % S -— —— <0.005 J— —
acidity - Chromium Reducible Sulfur — 10 mole H+/t - - <10 - —
(a-22B)
EA033-C: Acid Neutralising Capacity
Acid Neutralising Capacity (19A2) —| 0.01 % CaCO3 - ---- 10.4 - —
acidity - Acid Neutralising Capacity 10 mole H+/t 2090
(a-19A2)
sulfidic - Acid Neutralising Capacity - 0.01 % pyrite S - - 3.35 - -
(s-19A2)
ANC Fineness Factor —- 0.5 - ———- - 1.5 — —
Net Acidity (sulfur units) —-| 0.02 % S nnm e <0.02 i _—
Net Acidity (acidity units) —- 10 mole H+ / t P - <10 - i
Liming Rate — 1 kg CaCO3/t - - <1 - ——
Net Acidity excluding ANC (sulfur units) —-| 0.02 % S nem P <0.02 J— —
Net Acidity excluding ANC (acidity units) — 10 mole H+ / t - —— <10 J— —

Liming Rate excluding ANC 1 kg CaCO3/t - —— <1 — —
EAO055: Moisture Content

EA150: Particle Sizing

+75um —- 1 % - 68 96 — —
+150pum — 1 % -=n- 46 40 j— _—
+300pum —- 1 % ———— 7 7 j— —
+425um —- 1 % - 3 — —
+600pm — 1 % nnm 3 <1 i _—
+1180pm —- 1 % nem 2 <1 i _—
+2.36mm —- 1 % - 2 <1 J— a—
+4.75mm —- 1 % P <1 <1 — —
+9.5mm J— 1 % e <1 <1 — —
+19.0mm J— 1 % P <1 <1 — —
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Work Order - EP1703525

Client : WA MARINE PTY LTD

Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

TC1-1

TC1-T2-1

TCS

Client sampling date / time

15-Mar-2017 00:00

15-Mar-2017 00:00

17-Mar-2017 00:00

Compound CAS Number ~ LOR Unit EP1703525-001 EP1703525-002 EP1703525-003 | = -
Result Result Result - -

+37.5mm J— 1 % e <1 <1 - —
+75.0mm — 1 % j— <1 <1 — —

EA150: Soil Classification based on Particle Size
Clay (<2 ym) — 1 % - 21 1 - —
Silt (2-60 ym) 1 % 9 2
Sand (0.06-2.00 mm) — 1 % - 68 97 - -
Gravel (>2mm) J— 1 % eme 2 <1 —nnn J—
Cobbles (>6¢cm) J— 1 % nen <1 <1 j— —

EGO005-SD: Total Metals in Sediments by ICP-AES
Aluminium 7429-90-5| 50 mg/kg 5820 2540
Iron 7439-89-6| 50 mg/kg 27700 16700
Antimony 7440-36-0 0.5 mg/kg —— <0.50 <0.50 J— a—
Arsenic 7440-38-2 1 mg/kg - 15.8 18.6 - ——
Cadmium 7440-43-9 0.1 mg/kg e <0.1 <0.1 J— _—
Chromium 7440-47-3 1 mg/kg 39.6 23.0
Copper 7440-50-8 1 mg/kg 17.8 5.3
Cobalt 7440-48-4 0.5 mg/kg 13.1 6.2
Lead 7439-92-1 1 mg/kg 6.7 3.3
Manganese 7439-96-5, 10 mg/kg 535 330
Nickel 7440-02-0 1 mg/kg 18.6 8.4
Selenium 7782-49-2| 0.1 mg/kg 26 1.5
Silver 7440-22-4 0.1 mg/kg - <0.1 <0.1 [— —
Vanadium 7440-62-2 2 mg/kg - 54.2 36.1 - a——
Zinc 7440-66-6 1 mg/kg 32.3 15.5

EGO035T: Total Recoverable Mercury by FIMS

_ Mercuy 743976 001 | mgkg | -~ <001

EK055: Ammonia as N

EKO057G: Nitrite as N by Discrete Analyser
Nirite 25 N (Sol) 14797650 0.1 makg - 1 1
EKO058G: Nitrate as N by Discrete Analyser

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser




Page :50f8

Work Order - EP1703525

Client : WA MARINE PTY LTD

Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

TC1-1

TC1-T2-1

TCS

Client sampling date / time

15-Mar-2017 00:00

15-Mar-2017 00:00

17-Mar-2017 00:00

EP1703525-001 EP1703525-002 EP1703525-003 | = eeeeeee mmmmeen

Result Result Result - —

Compound CAS Number  LOR Unit

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser - Continued

Nitrite + Nitrate as N (Sol.) J— mg/kg . - l e l -
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Total Kjeldah! Nitrogen 25 N 0 | mokg | a0 1 1
EKO062: Total Nitrogen as N (TKN + NOx)
" Tota Nirogen as N kg a0 1 1
EKO067G: Total Phosphorus as P by Discrete Analyser

Tota PhosphonsssP |2 | mgg |2 1 1
EKO071G: Reactive Phosphorus as P by discrete analyser

Reactive Phosphorus ssP ___iapgsa42| 01 | mgkg | 03 - 1 1
EP003: Total Organic Carbon (TOC) in Soil

Tota OrganicCarbon | o2 | % |- - 007 1 1
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

>C10 - C16 Fraction J— 3 <3 <3 [ J— J—

>C16 - C34 Fraction — 3 mg/kg <3 <3 —ann — —

>C34 - C40 Fraction — 5 mg/kg <5 <5 j— J— J—

>C10 - C40 Fraction (sum) — 3 mg/kg <3 <3 . — —

>C10 - C16 Fraction minus Naphthalene J— 3 mg/kg <3 <3 a—— _— -

(F2)
EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

C6 - C9 Fraction J— 3 mg/kg <3 <3 - - J—
C10 - C14 Fraction — 3 mg/kg <3 <3 f— —— ——
C15 - C28 Fraction — 3 mg/kg <3 <3 P - -
C29 - C36 Fraction — 5 mg/kg <5 <5 —een - -
A C10 - C36 Fraction (sum) — 3 mg/kg <3 <3 - J— ——

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

EP080-SD: BTEXN
Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 — — —
Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 J— — —
Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 J— — —
meta- & para-Xylene 108-38-3 106-42-3 0.2 mg/kg <0.2 <0.2 — — —
ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 f— — —
" Total Xylenes 1330-20-7 0.5 mg/kg <0.5 <0.5 - — -
~ Sum of BTEX — 0.2 mg/kg <0.2 <0.2 — - -
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Work Order - EP1703525
Client - WA MARINE PTY LTD
Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SOIL Client sample ID TC141 TC1-T2-1 TC5
(Matrix: SOIL)
Client sampling date / time 15-Mar-2017 00:00 15-Mar-2017 00:00 17-Mar-2017 00:00 - -
Compound CAS Number ~ LOR Unit EP1703525-001 EP1703525-002 EP1703525-003 | = -
Result Result Result - -
EP080-SD: BTEXN - Continued
EP090: Organotin Compounds
EP132B: Polynuclear Aromatic Hydrocarbons
Naphthalene 91-20-3 5 Ha/kg <5 <5 [ j— J—
2-Methylnaphthalene 91-57-6 5 vg/kg <5 <5 ju— j— —
Acenaphthylene 208-96-8 4 ug/kg <4 <4 — — —
Acenaphthene 83-32-9 4 vg/kg <4 <4 f— J— —
Fluorene 86-73-7 4 Ha/kg <4 <4 —— J— —
Phenanthrene 85-01-8 4 Ha/kg <4 <4 J— — —
Anthracene 120-12-7 4 Hg/kg <4 <4 [ j— j—
Fluoranthene 206-44-0 4 Ha/kg <4 <4 j— — -
Pyrene 129-00-0 4 ug/kg <4 <4 [ j— j—
Benz(a)anthracene 56-55-3 4 ug/kg <4 <4 j— — —
Chrysene 218-01-9 4 ug/kg <4 <4 j— —— —
Benzo(b+j)fluoranthene 205-99-2 205-82-3 4 ua/kg <4 <4 J— J— i
Benzo(k)fluoranthene 207-08-9 4 vg/kg <4 <4 — —— —
Benzo(e)pyrene 192-97-2 4 ua/kg <4 <4 J— j— I
Benzo(a)pyrene 50-32-8 4 Ha/kg <4 <4 J— I _—
Perylene 198-55-0 4 vg/kg <4 <4 —— J— J—
Benzo(g.h.i)perylene 191-24-2 4 Ha/kg <4 <4 —— J— —
Dibenz(a.h)anthracene 53-70-3 4 Ha/kg <4 <4 J— j— —
Indeno(1.2.3.cd)pyrene 193-39-5 4 Hg/kg <4 <4 J— j— —
Coronene 191-07-1 5 Ha/kg <5 <5 j— J— J—
A Sum of PAHs — 4 ug/kg <4 <4 J— J— —-
1.2-Dichloroethane-D4 17060-07-0 0.2 % 98.0 71.0 J— — —
Toluene-D8 2037-26-5 0.2 % 72.6 97.9
4-Bromofluorobenzene 460-00-4 0.2 % 97.4 92.3 J— — —
EP090S: Organotin Surrogate
EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 10 % 110 101 —— J— a—
Anthracene-d10 1719-06-8 10 % 104 96.1 —— J— J—
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Work Order - EP1703525
Client : WA MARINE PTY LTD
Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base
Analytical Results
Sub-Matrix: SOIL Client sample ID TC141 TC1-T21 TC5
(Matrix: SOIL)

Client sampling date / time 15-Mar-2017 00:00 15-Mar-2017 00:00 17-Mar-2017 00:00 - -
Compound CAS Number  LOR Unit EP1703525-001 EP1703525-002 EP1703525-003 | = e
Result Result

EP132T: Base/Neutral Extractable Surrogates - Continued

4-Terphenyl-d14

Result

1718-51-0 10 %

103

88.2
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Work Order - EP1703525
Client : WA MARINE PTY LTD
Project - Ex EP1702676 17-WAU-0008 Onslow Marine Support Base

Surrogate Control Limits

Sub-Matrix: SOIL Recovery Limits (%)
Compound CAS Number Low { High
EP080-SD: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 70 130
Toluene-D8 2037-26-5 70 130
4-Bromofluorobenzene 460-00-4 70 130
EP090S: Organotin Surrogate

3 130
EP132T: Base/Neutral Extractable Surrogates
2-Fluorobiphenyl 321-60-8 70 130
Anthracene-d10 1719-06-8 70 130

4-Terphenyl-d14 1718-51-0 70 130




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EP1705039 Page t1of2

Client : WA MARINE PTY LTD Laboratory : Environmental Division Perth

Contact : TRAVIS HURLEY Contact . Lauren Ockwell

Address : SUITE 5, 5/18 GRIFFON DRIVE PO BOX 1370 Address : 10 Hod Way Malaga WA Australia 6090

DUNSBOROUGH, PERTH WA, AUSTRALIA 6281

Telephone [e— Telephone : 08 9209 7606

Project : Ex EP1702676 17WAU-0008 Onslow Marine Support Base Date Samples Received : 22-Mar-2017 10:55 Wy

Order number f— Date Analysis Commenced . 24- - \“\ Nt f", A
ysi 24-May-2017 3-\\\\:___///2

C-O-C number [— Issue Date : 25-May-2017 07:46 e NATA

Sampler D m

Site ¢ m—— 2’//-:\-\"{,:" v

NS

Quote number : EP/814/15 Drafy 1 Accreditation No, 825

No. of samples received -1 Accredited for compliance with

No. of samples analysed 1 IONEC TN - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

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

This 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

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EP1705039
Client : WA MARINE PTY LTD
Project . Ex EP1702676 17WAU-0008 Onslow Marine Support Base 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 no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.
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.
~ = Indicates an estimated value.

® CEC conducted by ALS Brisbane, NATA Site No. 818.

® EDO007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).

Analytical Results
Sub-Matrix: SOIL Client sample ID 0C4-0.5 J— —
(Matrix: SOIL) EP1707626_037
Client sampling date / time 17-Mar-2017 11:20 — —- — —
Compound CAS Number LOR Unit EP1705039-001 ———— e e P
Result - -— — -
Exchangeable Calcium — 0.1 meq/100g 25.6 P o i J—
Exchangeable Magnesium — 0.1 meq/100g 7.2 - a— J— i
Exchangeable Potassium — 0.1 meq/100g 0.7 - [ e J—
Exchangeable Sodium — 0.1 meq/100g 0.9 - e e J—
Cation Exchange Capacity —— 0.1 meq/100g 34.5 —nee [ j— J—




Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-004 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: BP4

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% 7 rrmt T T TTITT T T  TT e———TT
90%
V.
80% / I 9.50 100%
4.75 95%
70% i 2.36 89%
60% 1.18 83%
0.600 2%
50% 0.425 65%
40% 0.300 37%
] 0.150 5%
30% 0.075 1%
Particle Size (microns)
20%
I L 75 1%
10% ' 55 0%
.’
0%
- < «© < ©o < © < © <
8 8 3 ] ] 8 g & B 3
(=} (=] (=] (=} (=} i < © [T} o
— © 8
Grain Size (mm)

Samples analysed as received. Median Particle Size (mm)* | 0.358

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 yF ¥ N

A TN
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-005 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC2-R1

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand Gravel |
100% T T : . e e T
90%
80% / |
70% " |
60% |
0.600 100%
50% 0.425 99%
40% 0.300 99%
] 0.150 7%
30% 0.075 30%
Particle Size (microns)
20%
- 71 26%
10% 50 24%
0 36 24%
0% o < © < © < © < © < 19 21%
8 8 3 ] ] 8 g & ] 3
o (=] (=] (=} (=} i < < Y o 10 20%
Grain Size (mm) A 5 17%
1 11%

Samples analysed as received. Median Particle Size (mm)* | 0.107

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments: Analysed: 28-Mar-17

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, VEG, STONE Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-007 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC1-0.5

Percent

Particle Size Distribution Particle Size (mm) Passing

0 Clay | Silt | Sand | Gravel |
100% I g
0,
90% 19.0 100%
80% ' 9.50 99%
4.75 97%
70% i 2.36 95%
60% 1.18 92%
0.600 90%
50% 0.425 86%
40% 0.300 72%
] 0.150 26%
30% 0.075 5%
Particle Size (microns)
20%
- 75 4%
10% 55 3%
o f 39 3%
0% — < © < © < © < © < 19 3%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < © [T} o 10 3%
- 8 5 3%
Grain Size (mm)
1 3%

Samples analysed as received. Median Particle Size (mm)* | 0.228

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 A B
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-008 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC1-1
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% T T T e e T
90%
80% |
70% / i 2.36 100%
60% 1.18 99%
0.600 99%
50% > 0.425 98%
40% - 0.300 95%
] 0.150 71%
30% 0.075 53%
Particle Size (microns)
20%
- 65 49%
10% 46 48%
0 34 47%
0% o < © < © < © < © < 17 45%
8 8 3 ] ] 8 g & ] 3
(=} (=] (=] (=} (=} i < © [T} o 9 42%
- 8 4 39%
Grain Size (mm)
1 26%
Samples analysed as received. Median Particle Size (mm)* | 0.068
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 28-Mar-17
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-009 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC2
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% T T : | | e e T
90% y
80% f |
70% I |
60% 1.18 100%
0.600 99%
50% 0.425 99%
40% 0.300 93%
] 0.150 62%
30% 0.075 21%
Particle Size (microns)
20%
——r" r 75 18%
10% 53 17%
o 37 16%
0% o < © < © < © < © < 19 16%
g s & & & 8§ & & 3 3
o (=] (=] (=} (=} i < < Y o 10 16%
N
Grain Size (mm) 5 14%
1 11%
Samples analysed as received. Median Particle Size (mm)* | 0.128
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 28-Mar-17
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, FINES Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental __.‘!
pH 02 4014 2500 yF ¥ N
A
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-011 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC4
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% 1 1 1 1 ] 1 1 f I I I I 1 1 1 1
90%
80% I |
70% i 2.36 100%
60% 1.18 99%
0.600 99%
50% 0.425 98%
40% 0.300 91%
] 0.150 42%
30% 0.075 9%
Particle Size (microns)
20%
/| - 75 9%
10% 55 7%
_—
: Il 39 7%
0% — < © < © < © < © < 19 6%
8 8 3 ] ] 8 g & B 3
o (=] (=] (=} (=} i < < Y o 10 6%
N
Grain Size (mm) 5 6%
1 4%
Samples analysed as received. Median Particle Size (mm)* | 0.174
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, FINES, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-012 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: TC1-0.5-T2

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% 77T T T T T T T T T T T gt
Y
90%
80% ' 9.50 100%
4.75 96%
70% I i 2.36 93%
60% 1.18 91%
0.600 89%
50% 0.425 86%
40% 0.300 73%
] 0.150 28%
30% 0.075 8%
Particle Size (microns)
20%
- 74 8%
10% B 55 7%
o i 39 6%
0% — < © < © < © < © < 19 5%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < © [T} o 10 5%
- 8 5 5%
Grain Size (mm)
1 3%

Samples analysed as received. Median Particle Size (mm)* | 0.223

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental __.‘!
pH 02 4014 2500 yF ¥ N
A
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-015 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC1
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand | Gravel |
100% 1 1 1 1 ] 1 1 f 1 1 ] 1 I I 1 1 1 1
>
0 .
90% r 4 19.0 100%
80% ' 9.50 99%
4.75 96%
70% i 2.36 93%
60% 1.18 88%
0.600 81%
50% 0.425 70%
40% I 0.300 44%
] 0.150 6%
30% l 0.075 2%
’ Particle Size (microns)
20%
I L 75 2%
10% J 55 1%
o L 39 1%
———————
0% — < © < © < © < © < 19 1%
8 8 3 ] ] 8 g & B 3
(=} (=] (=] (=} (=} i < © [T} o 10 1%
- 8 5 1%
Grain Size (mm)
1 1%
Samples analysed as received. Median Particle Size (mm)* | 0.329
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 yF ¥ N
A
fax 02 4968 0349 Newcastie. NSsW — =
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-017 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC2
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% 1 1 1 1 ] 1 1 f 1 ] I I 1 1 1 1
90% 4
80% ' 9.50 100%
4.75 99%
70% i 2.36 96%
60% 1.18 92%
0.600 83%
50% 0.425 67%
40% 0.300 35%
] 0.150 7%
30% 0.075 2%
Particle Size (microns)
20%
I L 75 2%
10% 55 2%
39 1%
0, ————
0% — < © < © < © < © < 19 1%
g s & & & 8§ & & 3 3
o (=] (=] (=} (=} i < < Y o 10 1%
N
Grain Size (mm) 5 1%
1 1%
Samples analysed as received. Median Particle Size (mm)* | 0.359
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-018 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC3-0.5
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand | Gravel |
100% 1 1 1 1 ] 1 1 f 1 1 ] || ' I I 1 1 1 1
0,
90% 19.0 100%
80% ' 9.50 98%
4.75 88%
70% i 2.36 78%
60% 1.18 68%
0.600 59%
50% 0.425 52%
40% 0.300 26%
] 0.150 5%
30% 0.075 2%
I Particle Size (microns)
20%
[ - 75 2%
10% / 55 1%
39 1%
0% @'I?
— < © < © < © < © < 19 1%
8 8 3 ] ] 8 g & B 3
S S S S S o < S 5 o 10 1%
- 8 5 1%
Grain Size (mm)
1 1%
Samples analysed as received. Median Particle Size (mm)* | 0.415
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 Newcastie. NSW =
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-020 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC4
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% T T SRR . e e T
90% I
80% |
70% |
60%
0.600 100%
50% 0.425 99%
40% 0.300 81%
" ] 0.150 3%
30% 0.075 1%
Particle Size (microns)
20%
- 75 1%
10% " 55 0%
0% ~
- < «© < ©o < © < © <
g 8 = & & § 8 & 8 3
(=} (=] (=] (=} (=} i < © [T} o
— © 8
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.240
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental __.‘!
Fax 02 4966 0349 N
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-021 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC5-0.5

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% 1 1 1 1 ] 1 1 f 1 1 ] 1 I I 1 1 1 1
0 ol
90% 19.0 100%
80% ' 9.50 94%
I 4.75 90%
70% i 2.36 83%
60% 1.18 73%
0.600 58%
50% ’ 0.425 40%
40% 0.300 20%
] 0.150 6%
30% 0.075 4%
Particle Size (microns)
20%
- 75 4%
10% 55 3%
o f 39 3%
0% — < © < © < © < © < 19 3%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < © [T} o 10 3%
- 8 5 3%
Grain Size (mm)
1 2%

Samples analysed as received. Median Particle Size (mm)* | 0.522

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental __.‘!
Fax 02 4068 0349 25
samples.newcastle@alsenviro.com NMNewcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-023 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC6
Percent
Particle Size Distribution Particle Size (mm) Passing
0 Clay | Silt | Sand Gravel |
100% llllll—-;

o 37.5 100%
90% 19.0 98%
80% ' 9.50 97%

4.75 97%
70% i 2.36 96%
60% 1.18 96%
0.600 95%
50% 0.425 94%
0,
40% 1 0.300 86%
| i 0.150 6%
30% 0.075 1%
Particle Size (microns)
20%
| - 75 1%
10% l 55 1%
o g 39 1%
0% — < © < © < © < © < 19 1%
g s & & & 8§ & & 3 3
o [ [ o o - < © 0 o 10 0%
— © 8
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.233
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 A B
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-024 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC7-0.5
Percent
Particle Size Distribution Particle Size (mm) Passing
100% Clay | Silt | Sand | Gravel |
6 AL LN Mt LI L NaEPELEN
o
% ot
90% 19.0 100%
80% ' 9.50 97%
4.75 95%
70% y i 2.36 92%
60% 1.18 91%
0.600 89%
50% 0.425 87%
40% 0.300 78%
] 0.150 61%
30% 0.075 21%
Particle Size (microns)
20% 74 17%
- (]
ﬁllll---
10% p== 53 16%
0 37 16%
0% o < © < © < © < © < 19 15%
g s & & & 8§ & & 3 3
o (=] (=] (=} (=} i < < Y o 10 15%
N
Grain Size (mm) 5 14%
1 10%
Samples analysed as received. Median Particle Size (mm)* | 0.129
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 28-Mar-17
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental __.‘!
pH 02 4014 2500 yF ¥ N
A
fax 02 4968 0349 nEI.I.II'_‘aStle nsul _r*_ ‘-‘_‘
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-025 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC7-1
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% 1 1 1 1 ] 1 1 f 1 ] 1 " I I 1 1 1 1
0,
90% 19.0 100%
80% ' 9.50 98%
‘ 4.75 92%
70% i 2.36 87%
60% 1.18 80%
0.600 2%
50% 0.425 60%
40% 0.300 34%
] 0.150 9%
30% 0.075 2%
Particle Size (microns)
20%
l L 75 2%
10% 55 1%
o ﬂ/ 39 1%
———————
0% — < © < © < © < © < 19 1%
g s & & & 8§ & & 3 3
o (=] (=] (=} (=} i < < Y o 10 1%
N
Grain Size (mm) 5 1%
1 1%
Samples analysed as received. Median Particle Size (mm)* | 0.377
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-026 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 1C8-0.5

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand Gravel |
100% T T T T S EmmEE T
90% 19.0 100%
80% / I 9.50 99%
,/ 4.75 94%
70% i 2.36 84%
60% f 1.18 75%
0.600 63%
50% I 0.425 49%
40% f 0.300 33%
] 0.150 13%
30% 0.075 3%
Particle Size (microns)
20% 7
- 75 3%
10% 55 2%
o | 39 2%
0% — < © < © < © < © < 19 2%
8 8 3 ] ] 8 g & B 3
(=} (=] (=] (=} (=} i < © [T} o 10 2%
- 8 5 2%
Grain Size (mm)
1 2%

Samples analysed as received. Median Particle Size (mm)* | 0.438

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental A
Fax 02 4966 0349 N
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-028 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: IC1-R2
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% T T T T e T
f
90% 19.0 100%
80% ' 9.50 93%
,‘ 4.75 83%
70% i 2.36 74%
60% A 1.18 64%
0.600 53%
50% 0.425 43%
40% 0.300 26%
] 0.150 4%
30% 0.075 1%
Particle Size (microns)
20% | |
10%
0% ‘I’ |
- < «© < ©o < © < © <
8 8 3 ] ] 8 g & B 3
(=} (=] (=] (=} (=} i < © [T} o
— © 8
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.548
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 Newcastie. NSW =
samples.newcastle@alsenviro.com * (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-031 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C1-0.5-T1
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand | Gravel |
1 1
—
90%
80% |
l 4.75 100%
70% 1 i 2.36 95%
60% ,l 1.18 92%
| 0.600 91%
50% 1 0.425 90%
40% ’ 0.300 86%
] 0.150 62%
30% 0.075 9%
Particle Size (microns)
20%
- 75 8%
10% 55 7%
o — 39 7%
0% — < © < © < © < © < 19 6%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < © [T} o 10 6%
- 8 5 6%
Grain Size (mm)
1 3%
Samples analysed as received. Median Particle Size (mm)* | 0.133
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

i iest NSW 2304 ALS Enuironmental i,—i‘i

p

fsar:(mopzle459.?fév(\)/?:itzt|e@alsenviro.com NMNewcastie, NSW 5:5
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-033 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID:

Particle Size Distribution

100% Clay | Silt | Sand | Gravel |
6 AL AL Mt AL L NP
Vet
90%
80% |
70% |
60%
50% I
40% I
30% ] |
20% / |
10% l--—--ll
0%
- < (e} < (o] < o < © <
8 8 3 8 & S 3 & B 3
o o o o o - < 8 g %

Grain Size (mm)

Samples analysed as received.

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments:

Loss on Pretreatment NA

Sample Description: FINES, SAND, STONE, SHELL

Test Method: AS1289.3.6.3 2003

NATA Accreditation: 825 Site: Newcastle o )

This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full.

WORLD RECOGNISED
ACCREDITATION

Template Version PKV6a-151125

0C2-0.5
Percent
Particle Size (mm) Passing
19.0 100%
9.50 97%
4.75 89%
2.36 82%
1.18 77%
0.600 72%
0.425 68%
0.300 61%
0.150 27%
0.075 10%
Particle Size (microns)
75 8%
55 8%
39 8%
19 7%
10 7%
5 6%
1 5%
Median Particle Size (mm)* | 0.251
Analysed: 28-Mar-17

Limit of Reporting: 1%

Dispersion Method Shaker

Hydrometer Type ASTM E100

//

Peter Keyte

Manager Newcastle
Authorised Signatory

Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 yF ¥ N
fax 02 4968 0349 Newcastie. NSW =
samples.newcastle@alsenviro.com * (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-034 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C2-1

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand Gravel |
100% T T T WEBIID” <EEmER T
90% 19.0 100%
80% ' 9.50 95%
4.75 85%
70% i 2.36 77%
60% 1.18 71%
0.600 66%
50% 0.425 61%
40% f 0.300 54%
] 0.150 22%
30% I 0.075 7%
Particle Size (microns
20% / ( )
- 75 5%
10% 55 5%
0 —— || 39 5%
0% — < © < © < © < © < 19 5%
8 8 3 ] ] 8 g & ] 3
(=} (=] (=] (=} (=} i < © [T} o 10 5%
- 8 5 4%
Grain Size (mm)
1 3%

Samples analysed as received. Median Particle Size (mm)* | 0.281

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Enuironmental
pH 02 4014 2500
fax 02 4968 0349 Newcastle, NsW

samples.newcastle@alsenviro.com

CLIENT: Travis Hurley DATE REPORTED:
COMPANY: WA MARINE PTY LTD DATE RECEIVED:
ADDRESS: REPORT NO:
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID:

Particle Size Distribution

Clay | Silt | Sand Gravel |
100% T T Ty e T
90%
80% I
70% i
60%
50%
40%
30% I
20% i
10%
0%
- < «© < © < o < © <
8 8 3 ] ] 8 g & ] 3
o o o o o - < © n N
— © g

Grain Size (mm)

Samples analysed as received.

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

AS1289.3.6.3 states that this method is not applicable for samples
containing <10% fines (<75um). Results should be assessed
accordingly

Loss on Pretreatment NA

Sample Comments:

Sample Description: SAND, SHELL

Test Method: AS1289.3.6.3 2003

NATA Accreditation: 825 Site: Newcastle o )

This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full.

WORLD RECOGNISED
ACCREDITATION

Template Version PKV6a-151125

A
A
y . %
AN B
y o Y

—

(ALS)
31-Mar-2017
22-Mar-2017

EP1702676-035 / PSD

0C3-0.5
Percent
Particle Size (mm) Passing
9.50 100%
4.75 99%
2.36 99%
1.18 98%
0.600 97%
0.425 93%
0.300 73%
0.150 11%
0.075 1%
Particle Size (microns)
Median Particle Size (mm)* | 0.244
Analysed: 28-Mar-17

Limit of Reporting: 1%

Dispersion Method Shaker

Hydrometer Type ASTM E100

//

Peter Keyte

Manager Newcastle
Authorised Signatory
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Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Enuironmental
pH 02 4014 2500
fax 02 4968 0349 Newcastle, NsW

samples.newcastle@alsenviro.com

CLIENT: Travis Hurley DATE REPORTED:
COMPANY: WA MARINE PTY LTD DATE RECEIVED:
ADDRESS: REPORT NO:
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID:

Particle Size Distribution

Clay | Silt | Sand | Gravel |
100% T T T p—" e -
90%
80% I
70% i
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20% l i
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0% |
- < (e} < © < o < © <
o o ) [{e} n N (2] [ee] [92] <
o o o o N o o o™ wn -
o [ [ o o - < © 0 o
— e} g

Grain Size (mm)

Samples analysed as received.

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

AS1289.3.6.3 states that this method is not applicable for samples
containing <10% fines (<75um). Results should be assessed
accordingly

Loss on Pretreatment NA

Sample Comments:

Sample Description: SAND, SHELL

Test Method: AS1289.3.6.3 2003

NATA Accreditation: 825 Site: Newcastle o )

This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full.

WORLD RECOGNISED
ACCREDITATION

Template Version PKV6a-151125

A
A
y . %
AN B
y o Y

—

(ALS)
31-Mar-2017
22-Mar-2017

EP1702676-036 / PSD

0OC3-1
Percent
Particle Size (mm) Passing
19.0 100%
9.50 99%
4.75 99%
2.36 98%
1.18 97%
0.600 96%
0.425 95%
0.300 83%
0.150 27%
0.075 1%
Particle Size (microns)
Median Particle Size (mm)* | 0.212
Analysed: 28-Mar-17

Limit of Reporting: 1%

Dispersion Method Shaker

Hydrometer Type ASTM E100

//

Peter Keyte

Manager Newcastle
Authorised Signatory
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Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 A B

A TN
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-037 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C4-0.5

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand Gravel |
100% T T T T p e T
90% 19.0 100%
o B 0,
80% ) / 9.50 98%
4.75 91%
70% i 2.36 84%
60% 1.18 79%
l 0.600 76%
50% 1 0.425 73%
40% Il 0.300 67%
] 0.150 40%
30% 0.075 19%
Particle Size (microns)
20% >
e - 75 19%
10%  |mmeemr 53 17%
0 37 17%
0% o < © < © < © < © < 19 15%
8 8 3 ] ] 8 g & ] 3
o (=] (=] (=} (=} i < < Y o 10 14%
N
Grain Size (mm) 5 11%
1 8%

Samples analysed as received. Median Particle Size (mm)* | 0.206

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments: Analysed: 28-Mar-17

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-039 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C5

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% T T T T | [ T
90% 19.0 100%
80% ' 9.50 97%
4.75 86%
70% 4 I 2.36 77%
60% 1.18 70%
0.600 62%
50% 0.425 57%
40% 0.300 47%
l ] 0.150 17%
30% 0.075 6%
I Particle Size (microns)
20% 7
- 75 6%
10% 55 5%
o — ll 39 5%
0% — < © < © < © < © < 19 5%
g s & & & 8§ & & 3 3
S S S S S o < S 5 o 10 5%
- 8 5 4%
Grain Size (mm)
1 3%

Samples analysed as received. Median Particle Size (mm)* | 0.338

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-040 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C6

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand Gravel |
100% T T T T T T
pu——

o 37.5 100%
90% 19.0 97%
80% 'l I 9.50 97%

4.75 91%
70% i 2.36 87%
60% 1.18 83%
0.600 79%
50% f 0.425 76%
40% I 0.300 67%
’ ] 0.150 29%
30% 71 0.075 7%
Particle Size (microns)
20%

- 75 6%
10% 55 6%
o = Bl 39 6%
0% — < © < © < © < © < 19 6%

g s & & & 8§ & & 3 3
S S S S S o < < r N 10 6%

N
Grain Size (mm) 5 5%
1 3%

Samples analysed as received. Median Particle Size (mm)* | 0.233

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

. AS1289.3.6.3 states that this method is not applicable for samples . _ _

Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17

accordingly

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100

NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 A B

A TN
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-041 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: ocC7

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% T T T T B R T
o
90% 19.0 100%
80% ' 9.50 99%
/’ 4.75 96%
70% i 2.36 88%
60% 1.18 81%
0.600 74%
50% 0.425 71%
40% ”l 0.300 61%
’ ] 0.150 30%
30% 7 0.075 10%
Particle Size (microns)
20%
- 75 10%
10% 55 9%
09 i I 39 8%
% — < © < © < © < © < 19 8%
8 8 3 ] ] 8 g & ] 3
o (=] (=] (=} (=} i < < Y o 10 8%
N
Grain Size (mm) 5 %
1 5%

Samples analysed as received. Median Particle Size (mm)* | 0.247

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments: Analysed: 28-Mar-17

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100

NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 yF ¥ N

A
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-042 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: ocCs

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% T T T T ‘ e T
90% /
80% ' 9.50 100%
4.75 96%
70% i 2.36 93%
60% 1.18 88%
0.600 83%
50% 0.425 79%
40% I 0.300 68%
’ ] 0.150 29%
30% 7 0.075 12%
Particle Size (microns)
20%
- 75 11%
0, 0,
10% -‘m 55 10%
T T 39 %
0%
— < © < © < © < © < 19 9%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < < Y o 10 9%
N
Grain Size (mm) 5 8%
1 5%

Samples analysed as received. Median Particle Size (mm)* | 0.231

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments: Analysed: 28-Mar-17

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/

This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 25
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-043 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C9
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% 1 1 1 1 ] 1 1 f 1 ] 1 " I I 1 1 1 1
0,
90% 19.0 100%
80% ' 9.50 98%
’ 4.75 91%
70% i 2.36 82%
60% 1.18 75%
0.600 69%
50% I 0.425 65%
40% f 0.300 54%
] 0.150 22%
30% I 0.075 8%
Particle Size (microns
20% / ( )
{ L 75 7%
10% 55 7%
o ———
o i 39 7%
0% — < © < © < © < © < 19 7%
8 8 3 ] ] 8 g & ] 3
(=} (=] (=] (=} (=} i < © [T} o 10 6%
- 8 5 6%
Grain Size (mm)
1 5%
Samples analysed as received. Median Particle Size (mm)* | 0.281
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
Fax 02 4966 0349 y =\
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-044 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0OC10
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand | Gravel |
100% 1 1 1 1 ] 1 1 f 1 1 ] '-I I I 1 1 1 1
0,
90% " 19.0 100%
80% ' 9.50 99%
4.75 98%
70% i 2.36 92%
60% 1.18 88%
0.600 84%
50% 0.425 81%
40% 0.300 73%
] 0.150 32%
30% 1 0.075 5%
Particle Size (microns)
20%
- 75 4%
10% 55 4%
o — | 39 4%
0% — < © < © < © < © < 19 4%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < © [T} o 10 4%
- 8 5 4%
Grain Size (mm)
1 3%
Samples analysed as received. Median Particle Size (mm)* | 0.216
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 28-Mar-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road = A
Mayfield West, NSW 2304 ALS Enuvironmental _—.‘!
pH 02 4014 2500 A B
A TN
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)
CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: REPORT NO: EP1702676-045 / PSD
PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: OC7-R2-0.5
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand | Gravel |
100% T T T T J) e T
90%
80% .4 I 9.50 100%
;/ 4.75 91%
70% i 2.36 84%
60% 1.18 78%
0.600 73%
50% I 0.425 71%
40% l 0.300 62%
I ] 0.150 34%
30% 0.075 13%
Particle Size (microns)
20%
- 75 13%
10% _ﬁ----g’ = 53 12%
F i 37 12%
0%
o < © < © < © < © < 19 11%
g s & & & 8§ & & 3 3
(=} (=] (=] (=} (=} i < < g o 10 11%
N
Grain Size (mm) 5 10%
1 6%
Samples analysed as received. Median Particle Size (mm)* | 0.236
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 28-Mar-17
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
ACCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

= A
Mayfield West, NSW 2304 ALS Enuvironmental A
pH 02 4014 2500 A B

A TN
fax 02 4968 0349 — =
samples.newcastle@alsenviro.com Newcastie, NSW (ALS)

CLIENT: Travis Hurley DATE REPORTED: 31-Mar-2017

COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017

ADDRESS: REPORT NO: EP1702676-047 / PSD

PROJECT: 17Wau-0008 Onslow Marine SAMPLE ID: 0C1-0.2-T2

Percent

Particle Size Distribution Particle Size (mm) Passing

Clay | Silt | Sand | Gravel |
100% T T T T e T
o
90%
80% ' 9.50 100%
4.75 97%
70% i 2.36 93%
60% I 1.18 91%
0.600 89%
50% 0.425 87%
40% 0.300 81%
] 0.150 49%
30% 0.075 11%
Particle Size (microns)
20%
- 75 10%
10% prrm———— 55 9%
09 il 39 8%
% — < © < © < © < © < 19 8%
8 8 3 ] ] 8 g & ] 3
o (=] (=] (=} (=} i < < Y o 10 8%
N
Grain Size (mm) 5 6%
1 5%

Samples analysed as received. Median Particle Size (mm)* | 0.155

* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not

requested by the client . Typical sediment SPD values used for calculations and consequently,

NATA endorsement does not apply to hydrometer results

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

Sample Comments: Analysed: 28-Mar-17

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: FINES, SAND, STONE, SHELL Dispersion Method Shaker

Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100

NATA Accreditation: 825 Site: Newcastle o ) /‘7/-/
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Peter Keyte
Manager Newcastle
AGGREDTATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

. F
Mayfield West, NSW 2304 ALS Environmental -\
pH 02 4014 2500 A B
fax 02 4968 0349 Newcastle. NSW V i A
samples.newcastle@alsenviro.com ! (ALS)
CLIENT: Travis Hurley DATE REPORTED: 20-Apr-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: SUITE 5, 5/18 GRIFFON DRIVE REPORT NO: EP1703525-002 / PSD
PO BOX 1370
DUNSBOROUGH, PERTH
PROJECT: Ex EP1702676 17-WAU-0008 ~ SAMPLE ID: TC1-T2-1
Onslow Marine Support Base
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100% T T : | | ! o e T
90%
80% |
’ 4.75 100%
70% I i 2.36 99%
60% ’ 1.18 98%
] 0.600 97%
50% 0.425 97%
40% 0.300 93%
] 0.150 54%
30% o 0.075 32%
Particle Size (microns)
20%
- 73 31%
10% 52 29%
0 37 29%
0% o < © < © < © < © < 18 29%
8 8 3 ] ] 8 3 & B 3 9 8%
o S S S o - < © 9 o 0
N
Grain Size (mm) 5 25%
1 21%
Samples analysed as received. Median Particle Size (mm)* | 0.136
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-17
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND, FINES Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
Soil Particle Density (<2.36mm) #N/A g/cm3
NATA Accreditation: 825 Site: Newcastle o ) G N .
This document is issued in accordance with NATA's accreditation requirements. v T
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Dianne Blane
Laboratory Coordinator
AGCREDITATION Authorised Signatory

Template Version PKV6a-151125 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd

5/585 Maitland Road . A
Mayfield West, NSW 2304 ALS Environmental -\
pH 02 4014 2500 y ¥ N
fax 02 4968 0349 Newcastle. NSW /~ =
samples.newcastle@alsenviro.com ’ (ALS)
CLIENT: Travis Hurley DATE REPORTED: 20-Apr-2017
COMPANY: WA MARINE PTY LTD DATE RECEIVED: 22-Mar-2017
ADDRESS: SUITE 5, 5/18 GRIFFON DRIVE REPORT NO: EP1703525-003 / PSD
PO BOX 1370
DUNSBOROUGH, PERTH
PROJECT: Ex EP1702676 17-WAU-0008 ~ SAMPLE ID: TC5
Onslow Marine Support Base
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay | Silt | Sand Gravel |
100%"""'||"""""'
90% I
80% l |
70% |
60%
0.600 100%
50% 0.425 99%
40% 0.300 93%
] 0.150 60%
30% 0.075 4%
Particle Size (microns)
20%
- 75 4%
10% 56 3%
0% f 40 3%
0 — < © < © < © < © < 20 2%
8 8 3 ] ] 8 g & ] 3
o (=] (=] (=} (=} i < < Y o 10 2%
Grain Size (mm) A 5 2%
1 1%
Samples analysed as received. Median Particle Size (mm)* | 0.137
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was not
requested by the client . Typical sediment SPD values used for calculations and consequently,
NATA endorsement does not apply to hydrometer results
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
. AS1289.3.6.3 states that this method is not applicable for samples . _ _
Sample Comments: containing <10% fines (<75um). Results should be assessed M& 18-Apr-17
accordingly
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: SAND Dispersion Method Shaker
Test Method: AS1289.3.6.3 2003 Hydrometer Type ASTM E100
Soil Particle Density (<2.36mm) #N/A g/cm3
NATA Accreditation: 825 Site: Newcastle o ) e
This document is issued in accordance with NATA's accreditation requirements. : 7
Accredited for compliance with ISO/IEC 17025. This document shall not be NATA
reproduced, except in full. Dianne Blane
Laboratory Coordinator
AGCREDITATION Authorised Signatory
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