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Important Note

This report and all its components (including images, audio, video, text) is copyright. Apart from fair dealing
for the purposes of private study, research, criticism or review as permitted under the Copyright Act 1968, no
part may be reproduced, copied, transmitted in any form or by any means (electronic, mechanical or graphic)
without the prior written permission of 02 Marine.

This report has been prepared for the sole use of the Midwest Port Authority (herein, ‘the client’), for a specific
site (herein ‘the site’, the specific purpose specified in Section 1 of this report (herein ‘the purpose’). This report
is strictly limited for use by the client, to the purpose and site and may not be used for any other purposes.

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may not rely
on this report. 02 Marine waive all liability to any third-party loss, damage, liability or claim arising out of or
incidental to a third-party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

02 Marine waive all responsibility for loss or damage where the accuracy and effectiveness of information
provided by the client or other third parties was inaccurate or not up to date and was relied upon, wholly orin
partin reporting.

Maps are created in GDA2020 MGA zone 50 (EPSG:7850) coordinate reference system and are not to be used
for navigational purposes. Positional accuracy should be considered as approximate.
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Executive Summary

Mid West Ports Authority (MWPA) is currently responsible for the development and management of a new
Tourist Jetty proposed to be constructed to the east of the current Esplanade (Eastern Breakwater). The
proposed Tourist Jetty is to be used by the commercial vessel fleet running tourism operations around the
local area and to the Abrolhos Islands.

As part of this project a sediment quality investigation was implemented to assess the area around the current
proposed Tourist Jetty. Sediment samples were collected within the study area at three sites, two using a
surface grab sampler and one using diver push corer. Sediment samples were analysed by the laboratory for
physical properties and toxicants.

Samples were typical of a nearshore coastal environment comprising of fine grey sands with the presence of
shells/biota, slight odour, and low levels of foreign material. Sediments were dominated by sand-sized
particles with most sediments having a slightly higher proportion of fine-grained sand. All contaminants in
sediments were below ANZG (2018) guideline levels where they exist or detected at very low levels considered
natural. Chemical parameters within sediments were also reported at low levels, typically representative of
natural levels.

Sediments analysed in this report appear to be of natural origins and contaminant free, as expected for the
natural environment setting of the proposed Project.
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Acronyms, Abbreviations and Definitions

Acronyms and Abbreviations Definitions

ANZG Australia and New Zealand Guidelines
DGV Default guideline value

EBW Eastern Breakwater

EPA Environmental Protection Authority
FRP Filterable Reactive Hydrocarbons
MGA Map Grid of Australia

MWPA Mid-West Ports Authority

NATA National Association of Testing Authorities
QAQC Quality assurance and Quality control
RPD Relative Percentage Difference

BT Tributyl Tin

TKN Total Kjeldahl Nitrogen

N Total Nitrogen

TP Total Phosphorus

TOC Total Organic Carbon

TRH Total Reactive Hydrocarbons

WA Western Australia
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1. Introduction

1.1. Project Background

Geraldton and the Eastern Breakwater (EBW) Project site are located approximately 430 km north of the
Western Australian capital city of Perth on the Mid West coastline. Locally the EBW is situated on the eastern
side of the Geraldton Port commercial harbour in the southern end of Champion Bay (Figure 1). The Midwest
Ports Authority (MWPA) are responsible for the ongoing management and environmental performance of the
Port and Port Waters.

MWPA have been instructed by the Minister for Transport to design and construct a new maritime facility to
facilitate commercial vessels servicing the tourism industry. The tourism jetty will facilitate embarkation and
disembarkation of tourists from the EBW via the gangway and jetty infrastructure onto vessels greater than
25m in length. Vessels up to 2.8 m draft will be able to access the jetty under all tidal conditions, however
larger vessels greater than 2.8 m draft will be restricted to specific tidal heights based on the navigational
channel depth. Only one vessel at a time will be able to utilise the facility.

MWPA, in consultation with the City of Greater Geraldton, Department of Transport, and the Midwest
Development Commission were appointed the lead agency, responsible for the final design, construction and
ongoing operational management, navigational access requirements and environmental performance of the
Tourism Jetty, access channel and surrounding waters.

1.2. Survey Purpose and Scope
The purpose of this survey was to investigate and assess sediment quality within the defined study area. This
document provides a summary of the sediment quality within the survey area from a site-specific investigation.
This report aims to:
Collect, assess and characterise baseline sediment quality within the immediate and adjacent area.
Document the field activities and methodologies.

Present an assessment of analytical results against guideline values.
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Figure 1: Site location
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2. Methodology

Sediment quality sampling was conducted on 30" and 315" of March 2022 by suitably qualified marine scientists
from the survey vessel “Freedom II”. An overview of the methods is presented below.

2.1. Sampling Locations

The sampling program included the collection of sediment samples at three sites as presented in Table 1 and
displayed in Figure 2.

Table 1: Sampling locations for the 2022 MWPA tourist jetty sampling

Easting Northing Depth Duplicate Triplicate
TJ1 | 266004 | 6814813 | 4.5 | X | -
TJ2 266008 6814721 4.2 - -
TB1 266094 6814790 3.6 - X

Note: Site TBI is a previously established sediment sampling site, having been sampled annually since 1999 as part of MWPA
Environmental License requirements.
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Figure 2: Sediment sampling locations
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2.2. Sampling Procedures

Sediment samples were collected at sites TJ1 and TJ2 using a ‘Van Veen’ grab. The grab, plastic tray, and other
equipment in contact with the sediment was rinsed with Decon solution and seawater prior to sampling each
site to reduce potential for contamination. Where insufficient sediment was collected (i.e. less than 1/3™ of
grab volume), the grab was redeployed. Upon sample recovery the Van Veen grab was emptied into a Pyrex
mixing bowl, photographed, and described (including any organic material captured in the grab). Sediments
were then homogenised and subsampled into pre-labelled sample jars/containers provided by a laboratory.
Samples were placed into an esky with ice bricks and frozen overnight and delivered to a NATA approved
laboratory.

For sediment samples collected at TB1 polyethylene sediment corers of 5 cm diameter were immersed by
hand by divers to a depth of ~10 cm. Each sample comprised of five sediment cores collected as accurately as
possible within each corner and in the centre of a 1m? quadrat. This sampling methodology is consistent with
EPA (2005). The five cores were bought to the surface in a vertical position to maintain sediment profiles.
Sediment characteristics (colour, particle size, foreign particles, organic matter, organisms, and odour) were
recorded (Appendix A), a digital photograph was taken, and all five cores homogenised to represent a single
sample. Subsamples of the homogenised sample were packed into the laboratory supplied sample containers
and labelled with a unique sampling code.

2.3. Laboratory Analysis

All samples were submitted along with Chain of Custody (CoC) documentation (Appendix B) to Eurofins
laboratory (NATA Accreditation #2377) for sediment analysis (Table 2).

Table 2: Sediment sampling analytical suite

TJland TJ2
Aluminium X X
Arsenic X X
Cadmium X X
Copper X X
Iron X X
Lead X X
Lithium X X
Mercury X X
Nickel X X
Vanadium X X
Silver X X
Zinc X X
Organotins (TBT) - X
Particle Size Distribution (PSD) X X

MID WEST PORTS AUTHORITY
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Analyte TJland TJ2 :
Total Organic Carbon (TOC) X X
Total Phosphorus (TP) X X
Total Nitrogen (TN) X -
Total Kjeldahl Nitrogen (TKN) X -
Filterable reactive phosphorus (FRP) - X
Poly Aromatic Hydrocarbons (PAH) - X

Total Reactive Hydrocarbons (TRH)

X
NOx X -
Porewater NO,, NOs, NH4, FRP X

2.4. DataAnalysis

Median values were reported from triplicate samples from site TB1. Data from TJ1, TJ2 and median values
calculated from TB1 were pooled for comparison undertaken against the DGV and GV-High values (Table 3)
where typically comparison of the 95% Upper Confidence Limit (UCL) to these values is used to determine the
contamination status. Due to the sampling program incorporating only three sites, the assessment against the
DGV and GV-High was undertaken without comparison to the 95% UCL, using raw laboratory reported
concentrations for each parameter.

Table 3: DGVs and GV-high values from the sediment quality guidelines (ANZG 2018).

Constituents DGV (mg/kg) GV-high (mg/kg)

Aluminum (Al) - -
Arsenic (As); 20 70
Cadmium (Cd); 15 10
Copper (Cu); 65 270
Lead (Pb); 50 220
Lithium (Li) - -
Iron (Fe) - -
Mercury (Hg); 0.15 1.0
Nickel (Ni); 21 52
Silver (Ag); 1.0 4.0
Vanadium (V) - -
Zinc (Zn) 200 410
TBTs 9 70
Total phosphorous (TP) - -
Filterable reactive phosphorous (FRP) - -
Tributyltin (TBT) (ugSn/kg) 9.0 70
Total PAHs (pg/kg) 10,000 50,000
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2.5. Sample QA/QC
In accordance with the SAP, the following QA/QC samples were collected:

e Aduplicate sediment sample was collected at site TJ1; and

e Triplicate samples collected at TB1.

Laboratory QA/QC testing was conducted in accordance with NATA accreditation and include testing of

laboratory control samples, method blanks, matrix spikes, certified reference materials, and laboratory
duplicates.

MID WEST PORTS AUTHORITY
7 SEDIMENT QUALITY SAMPLING SUMMARY REPORT - MARCH 2022
21WAU-0074 / R220006



&2

ENVIRONMENT

An O2Marine company

3. Results

3.1. General Observations

General observations from field sampling are presented in Appendix A. During sampling, the wind was
moderate at ~15 knots with low swell and calm sea surface conditions. The air temperature was approximately
20°C.

3.2. Sediment Sample Analysis

Laboratory certificates of analysis are presented in Appendix C and a sample results summary and assessment
against the DGVs presented below. Where a group of analytes have not been detected at any sites above the
laboratory limit of reporting (LoR), they have not been presented within tables or assessed against DGVs.

Sediments were generally dark grey in colour with slight odour and low foreign material and shell grit/biota
content (AppendixA). The sediments from all sites were dominated by the silt and fine sand-sized fraction with
most sediments comprising a high proportion of fine-grained sand (Table 4and Figure 3).

The concentration of TBT, PAHs (TB1 only), and TRH in sediment were all below the LoR and the DGVs. Several
metals (arsenic, cadmium, mercury, nickel, and silver) reported one or more values below laboratory LoR.
Remaining metals had detections at all sites, however no metals were detected at concentrations above DGVs
(Table 5). Concentrations of metals reported between 2018-2022 for site TB1 and reference sites CS1 and CS2
were included in Appendix D. A very low level of organic matter was observed where maximum Total Organic
Carbon (TOC) concentration reported was 1.3% at site TJ2 (Table 5).

Nitrate and nitrite in porewater samples were reported below the LoR for site TJ2, and at low concentrations
slightly above the LoR at site TJ1. Ammonium ranged from 63 mg/L to 47 mg/L at TJ1 and TJ2 respectively.
FRP was reported at similar concentrations at both sites ranging from 1.3-1.5 mg/L (Table 6). Porewater
nutrients analysis was not conducted for site TB1. Inter-site variability reported for nutrient concentrations in
sediment at tourist jetty sites was low, where minor differences were reported between tourist jetty sites and
TB1 for all analytes (Table 6).

Table 4: Particle size distribution by laser diffraction (%)

Sites Clay Silt Fine Sand Medium Sand Coarse Sand Gravel

(0-4pum)  (4-62pm) = (62-250um)  (250-500um) | (500-2000 um)  (>2000 um)

TJ1 6.38 51.25 36.85 2.61 1.97 0.94

TJ2 5.76 47.32 40.58 3.13 2.74 0.47
TB1 2.25 17.18 59.06 0.69 13.87 6.95

Note: Yellow highlighted cells represent the highest size fraction for each sample
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Figure 3 Sediment particle size distribution

Table 5: Sediment quality results for TOC, TBT, and metals for 2022

DGV - 9 | - |20 15| 6 | - | 5 | - | 015 21 | 1 | - | 200
TS1 11 - 2300 54 02 51 380 10 47 01 23 <1 11 69
T32 13 - 2300 57 02 46 380 97 46 01 23 <1 11 | 69
TBI = 04 <05 490 <5 <01 13 820 14 21 <002 <1l <1 22 11

Table 6: Porewater and sediment nutrient quality results for 2022

Site . NHa Nitrate-N = Nitrite-N FRP

mg/kg

TB1 - - - - 390 - - - <1

TJ1 63 0.02 0.02 15 540 1200 1200 2.3 =
TJ2 47 0.01 0.01 13 540 1300 1300 11
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3.3. QA/QC Assessment
3.3.1. Field Sampling QA/QC

Results of the QA/QC assessment for sample duplicates collected at TJ1 and sample triplicates sampled at
TB1 are presented in Appendix E. All RPDs for metals and TOC were within acceptable limits (<35%). QA/QC
assessment for porewater samples concluded two analytes with a higher than acceptable RPD which were
FRP and Nitrite in porewater, being 105% and 67% respectively. However as recorded concentrations for FRP
and nitrite were very low, small changes in concentration for these analytes likely yielded the larger RPD value.

Triplicate QA/QC analysis of samples at TB1 were all within acceptable limits (<50%) for all analytes.

It is considered that the data reported herein is suitable for the purposes of this assessment.

3.3.2. Laboratory QA/QC
Laboratory QA/QC reports are presented in in Appendix C. The QA/QC results reported from the laboratory are

within acceptable criteria. The following results are recorded for the primary laboratory:
e All method blanks are below the LoR;
e All laboratory control spikes for all analytes are within acceptable reported recovery levels;
e All laboratory duplicates were reported within acceptable RPD limits;
e Matrix spike samples for all analytes are within acceptable reported surrogate recovery levels; and

o Certified Reference Material (CRM) was reported within acceptable recovery levels.

These results provide a high level of assurance that the laboratory analytical methods and processes are
robust, and a high level of confidence can be placed in the interpretation of reported results.

MID WEST PORTS AUTHORITY
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4. Discussion and Conclusions

The sediment quality results reported herein generally indicate clean, contaminant free substrates, as
expected for the natural environmental setting of the proposed Project. Samples were typical of a nearshore
coastal environment comprising fine grey sands with the presence of shells/biota, slight odour, and low levels
of foreign material. Sediments were dominated by sand-sized particles with most sediments having a slightly
higher proportion of fine-grained sand. Total organic carbon levels were very low indicating sediments
comprise low levels of organic matter, which was also evident in visual observation of samples. All metal
concentrations were below the available guideline values, whilst hydrocarbon concentrations were all below
the laboratory limits of reporting.

Total metal concentrations can be strongly influenced by particle size, with increased metal-binding in
sediments comprising greater portions of fine clay or silt sized particles (e.g., <63 um) (Zhang et. al. 2014).
Variability in particle size and metals concentration was observed between tourist jetty sites TJ1 and TJ2 and
site TB1, where a higher proportion of fines (<63 um), and slightly higher concentrations of metals were
observed at tourist jetty sample sites. This trend is consistent with O2 Marine (2022), where elevated
concentrations of metals and greater metal enrichment was observed within fringing areas of the commercial
harbour where generally a high proportion of fines (<63 um) were reported. In the context of historical
sampling at TB1, results remain consistent with generally lower metals concentrations being reported, and at
levels similar to established reference sites albeit with slightly higher historical copper, lead, and zinc
concentrations generally attributable to differences within particle size distribution.

Nutrient porewater samples generally had low variability between sites, with several analytes reporting
concentrations close to or below laboratory LoRs. Similar trends were observed in sediment nutrient
concentrations which exhibited low inter-site variability. Sediment nutrients are generally of organic nature
indicated by similar TKN and TN concentrations. No evidence of toxic ammonification and nitrification is
apparent within nutrients and porewater, though NOx-N levels are very low in porewaters, indicating low
nitrification, or high levels of dilution occurring with the water column. As all analytes were reported below
guideline values where applicable, existing sediment quality is commensurate with a high level of ecological
protection, as afforded to a natural environmental setting (ANZG 2018).
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Appendix A. Field Log
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Appendix B.  Chain of Custody
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Project: Geraldton Tourist Jetty Sediment Sampling 2022 Address:| . Please sign copy on receipt of samples and
| 46-48 Banksia Road, WELSHPOOL, WA, 6106 email signed copy of CoC record to 02M
i 8 e —_— - Project Manager.
Mi P Lab. Contact: i
Client: ’:Wt‘:ft ,t°rts JobNo.:|  21WAU-0074 - : [ ! R°ge“|
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O2M Project|  Russell Stevens  |Email Address: 2 z e | 7 e z2| & 5| S
g @ 3~ = 5 a B = z
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| N @ = | 2
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— | ~ : o | L i
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LORs as per Quote No. 02M 240222
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Certificate of Analysis

NATA Accredited

02 Marine :i\\\—/\\\////%}c ' 7\ éictgrﬁﬁir;aggnzgw ber 2377
Suite 2, 4B Mews Rd ilm NATA Accredited for compliance with ISO/IEC 17025 — Testing
Fremantle TNy N e i Sronon
WA 6160 NN apeation, praficanty testng Scheme provisers and
reference materials producers reports and certificates.
Attention: Russel Stevens
Report 876822-S
Project name Geraldton Tourist Jetty Sediment Sampling
Project ID 21WAU-0074
Received Date Apr 01, 2022
Client Sample ID TJ1 TJ2 DUP-1
Sample Matrix Soil Soil Soil
L22- L22- L22-
Eurofins Sample No. Ap0004055 Ap0004057 Ap0004059
Date Sampled Mar 31, 2022 Mar 31, 2022 Mar 31, 2022
Test/Reference LOR Unit
TRH in Soil/Sediment
TRH C6-9 0.2 mg/kg <0.2 <0.2 <0.2
TRH C10-14 0.2 mg/kg <0.2 <0.2 <0.2
TRH C15-28 0.4 ma/kg <0.4 <0.4 <0.4
TRH C29-36 0.4 ma/kg <0.4 <0.4 <0.4
TRH C>36 0.4 mg/kg <04 <04 <04
NOx-N 1 mg/kg 2.3 1.1 3.0
TOC 0.1 % 1.1 1.3 1.0
Total Kjeldahl Nitrogen 10 mg/kg 1200 1300 1200
Total Nitrogen 10 mg/kg 1200 1300 1200
Aluminium 1 mg/kg 2300 2300 2700
Arsenic 5 mg/kg 5.4 5.7 5.5
Cadmium 0.1 mg/kg 0.2 0.2 0.2
Copper 1 mg/kg 51 46 55
Iron 1 mg/kg 3800 3800 4100
Lead 1 mg/kg 10 9.7 10
Lithium 1 mg/kg 4.7 4.6 4.8
Mercury 0.02 mg/kg 0.10 0.10 0.08
Nickel 1 mg/kg 2.3 2.3 2.6
Phosphorus 1 mg/kg 540 540 580
Silver 1 mg/kg <1 <1 <1
Vanadium 2 mg/kg 11 11 12
Zinc 1 mg/kg 69 69 73
% Moisture 1 % 45 45 45

Date Reported: May 30, 2022

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106
ABN : 91 05 0159 898 Telephone: +61 8 6253 4444

Page 1 of 6
Report Number: 876822-S
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
TRH in Soil/Sediment Welshpool Apr 04, 2022 14 Days
- Method: ARLO10 - Total Petroleum Hydrocarbons (TPH) in Soil

TOC Welshpool Apr 04, 2022 28 Days
- Method: ARL No. 064 - Total Organic Carbon in Sediment

Aluminium Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Arsenic Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Cadmium Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Copper Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Iron Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Lead Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Lithium Welshpool Apr 04, 2022 180 Day
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Mercury Welshpool Apr 04, 2022 28 Days
- Method: ARL No. 406 - Mercury by Cold Vapour Atomic Absorption Spectrophotometry

Nickel Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Phosphorus Welshpool Apr 04, 2022 7 Days

- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Silver Welshpool Apr 04, 2022 180 Days
- Method: ARLO30 - Metals in Soil and Sediment by AAS

Vanadium Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

Zinc Welshpool Apr 04, 2022 180 Days
- Method: ARL401/403 - Metals in Soil and Sediment by ICPOES/MS

NOx-N Welshpool Apr 04, 2022 7 Days

- Method: ARL314 - NOx in Soil and Sediment by Discrete Analyser

Total Kjeldahl Nitrogen Welshpool Apr 04, 2022 7 Days

- Method: ARL118 - Total Phosphorus and TKN in Soil and Biosolids

Total Nitrogen Welshpool Apr 04, 2022 7 Days

- Method: ARL No. 330 - Persulfate Method for Simultaneous Determination of TN & TP

% Moisture Welshpool Apr 04, 2022 14 Days
- Method: ARL135 Moisture in Solids

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 2 of 6

Date Reported: May 30, 2022 ABN : 91 05 0159 898 Telephone: +61 8 6253 4444

Report Number: 876822-S
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Environment Testing

Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an ‘as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

© 0o N H DN

This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mag/kg: milligrams per kilogram mg/L: milligrams per litre Hg/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres

Terms

APHA American Public Health Association

cocC Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (1ISO17034) - reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured
and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

QSM US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WA DWER Sum of PFBA, PFPeA, PFHXA, PFHpA, PFOA, PFBS, PFHXS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresultis reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 3 of 6
Date Reported: May 30, 2022 ABN : 91 05 0159 898 Telephone: +61 8 6253 4444 Report Number: 876822-S
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Quality Control Results

Test Units | Result1 Acf?rﬁ’qti?gce L'Dir"’r‘ﬁfs ngl(;gyéng

Method Blank

TRH in Soil/Sediment

TRH C6-9 mg/kg <0.2 0.2 Pass
TRH C10-14 mg/kg <0.2 0.2 Pass
TRH C15-28 mg/kg <04 0.4 Pass
TRH C29-36 mg/kg <04 0.4 Pass
TRH C>36 mg/kg <0.4 0.4 Pass
Method Blank

NOx-N mg/kg <1 1 Pass
TOC % <0.1 0.1 Pass
Total Kjeldahl Nitrogen mg/kg <10 10 Pass
Aluminium mg/kg <1 1 Pass
Copper mg/kg <1 1 Pass
Iron mg/kg <1 1 Pass
Lead mg/kg <1 1 Pass
Mercury mg/kg <0.02 0.02 Pass
Nickel mg/kg <1 1 Pass
Phosphorus mg/kg <1 1 Pass
Vanadium mg/kg <2 2 Pass
Zinc mg/kg <1 1 Pass
LCS - % Recovery

Aluminium % 102 80-120 Pass
Arsenic % 118 80-120 Pass
Cadmium % 95 80-120 Pass
Copper % 104 80-120 Pass
Iron % 106 80-120 Pass
Lead % 106 80-120 Pass
Lithium % 104 80-120 Pass
Mercury % 108 60-120 Pass
Nickel % 104 80-120 Pass
Phosphorus % 101 80-120 Pass
Silver % 98 80-120 Pass
Vanadium % 97 80-120 Pass
Zinc % 98 80-120 Pass
CRM - % Recovery

Total Kjeldahl Nitrogen % 117 80-120 Pass
Aluminium % 112 80-120 Pass
Arsenic % 108 80-120 Pass
Cadmium % 105 80-120 Pass
Copper % 100 80-120 Pass
Iron % 98 80-120 Pass
Lead % 97 80-120 Pass
Nickel % 99 80-120 Pass
Silver % 111 80-120 Pass
Vanadium % 95 80-120 Pass
Zinc % 94 80-120 Pass
Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 4 of 6

Date Reported: May 30, 2022
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Test Lab Sample ID So%/;‘\ce Units Result 1 Aci(iar?]ti?:ce Lpir?wsitss ngggyéng
Spike - % Recovery
Result 1
TOC L22-Ap0003427 NCP % 110 80-120 Pass
Lead L22-Ap0003425 | NCP % 91 80-120 Pass
Mercury L22-Ap0003425 [ NCP % 115 80-120 Pass
Nickel L22-Ap0003425 [ NCP % 88 80-120 Pass
Vanadium L22-Ap0003425 | NCP % 106 80-120 Pass
Zinc L22-Ap0003372 NCP % 106 80-120 Pass
Test Lab Sample ID SoQuﬁce Units Result 1 Aci?r%ti?snce LPir?wSifs ngggyéng
Duplicate
TRH in Soil/Sediment Result1 | Result 2 RPD
TRH C6-9 L22-Ma56525 NCP mg/kg <0.2 <0.2 <1 30% Pass
TRH C10-14 L22-Ma56525 NCP mg/kg <0.2 <0.2 <1l 30% Pass
TRH C15-28 L22-Ma56525 NCP mg/kg <0.4 <0.4 <1l 30% Pass
TRH C29-36 L22-Ma56525 NCP mg/kg <0.4 <0.4 <1l 30% Pass
TRH C>36 L22-Ma56525 NCP mg/kg <04 <0.4 <1l 30% Pass
Duplicate
Result1 | Result 2 RPD
NOx-N L22-Ap0004055 CP mg/kg 2.3 2.2 4.0 20% Pass
TOC L22-Ap0003426 [ NCP % 0.8 0.8 10 20% Pass
Total Kjeldahl Nitrogen L22-Ap0004055 CP mg/kg 1200 1200 <1 20% Pass
Aluminium L22-Ap0003390 | NCP mg/kg 4800 4300 9.0 20% Pass
Iron L22-Ap0003370 | NCP mg/kg 410 450 11 20% Pass
% Moisture L22-Ap0027364 | NCP % 4.2 4.2 1.0 30% Pass
Duplicate
Result1 | Result 2 RPD
Arsenic L22-Ap0004059 CP mg/kg 5.5 5.5 1.0 20% Pass
Cadmium L22-Ap0004059 CP mg/kg 0.2 0.2 5.0 20% Pass
Copper L22-Ap0004059 CP mg/kg 55 47 <1 20% Pass
Lead L22-Ap0004059 CP mg/kg 10 9.5 <1 20% Pass
Lithium L22-Ap0004059 CP mg/kg 4.8 4.7 1.0 30% Pass
Mercury L22-Ap0004059 CP mg/kg 0.08 0.07 13 30% Pass
Nickel L22-Ap0004059 CP mg/kg 2.6 2.5 8.0 20% Pass
Phosphorus L22-Ap0004059 CP mg/kg 580 500 3.0 30% Pass
Silver L22-Ap0004059 CP mg/kg <1 <1 <1 20% Pass
Vanadium L22-Ap0004059 CP mg/kg 12 10 2.0 20% Pass
Zinc L22-Ap0004059 CP mg/kg 73 68 7.0 20% Pass
Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 5 of 6

Date Reported: May 30, 2022
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace N/A
Samples received within HoldingTime Yes
No

Some samples have been subcontracted

Authorised by:

Douglas Todd Analytical Services Manager
Maxine Saw Senior Analyst-Inorganic

Paul Nottle Senior Analyst-Organic

Sam Becker Senior Analyst-Inorganic

Sean Sangster Senior Analyst-Metal

Sean Sangster Senior Analyst-Sample Properties
Kim Rodgers

Business Unit Manager

Final Report — this report replaces any previously issued Report

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this )
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 6 of 6
Date Reported: May 30, 2022 ABN : 91 05 0159 898 Telephone: +61 8 6253 4444 Report Number: 876822-S
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Certificate of Analysis

NATA Accredited

. N X~/ 7, . Accreditation Number 2377
02 Marine :\ﬁ_///c NATA Site Number 2370
Suite 2, 4B Mews Rd il% <@ P Accredited for complance with ISO/IEC 17025 — Testing
Fremantle oy Ve e e
7 NN equivalence of testing, medical testing, calibration,
WA 6160 ’//,/“h‘\\\\‘ inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.
Attention: Russel Stevens
Report 876822-W
Project name Geraldton Tourist Jetty Sediment Sampling
Project ID 21WAU-0074
Received Date Apr 01, 2022
Client Sample ID TJ1 TJ2 DUP-1
Sample Matrix Water Water Water
L22- L22- L22-
Eurofins Sample No. Ap0004056 Ap0004058 Ap0004060
Date Sampled Mar 31, 2022 Mar 31, 2022 Mar 31, 2022
Test/Reference LOR Unit
Ammonia-N 0.02 mg/L 63 47 49
Filterable Reactive Phosphorus 0.01 mg/L 15 1.3 0.47
Nitrate-N 0.01 mg/L 0.02 0.01 0.01
Nitrite-N 0.01 mg/L 0.02 0.01 0.02

Date Reported: May 30, 2022

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106
ABN : 91 05 0159 898 Telephone: +61 8 6253 4444

Page 1 of 5
Report Number: 876822-W



<= eurofins

Sample History

Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Ammonia-N Welshpool Apr 04, 2022 28 Days
- Method: ARL303 - Ammonia in Water by Discrete Analyser

Filterable Reactive Phosphorus Welshpool Apr 04, 2022 28 Days

- Method: ARL309 - Filterable Reactive Phosphorus in Water by Discrete Analyser

Nitrate-N Welshpool Apr 04, 2022 28 Days

- Method: ARL313/319 - NOx in Water by Discrete Analyser

Nitrite-N Welshpool Apr 04, 2022 2 Days

- Method: ARL311 - Nitrite in Water by Discrete Analyser

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 2 of 5

Date Reported: May 30, 2022 ABN : 91 05 0159 898 Telephone: +61 8 6253 4444

Report Number: 876822-W
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Environment Testing

Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an ‘as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

© 0o N H DN

This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mag/kg: milligrams per kilogram mg/L: milligrams per litre Hg/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres

Terms

APHA American Public Health Association

cocC Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (1ISO17034) - reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured
and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

QSM US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WA DWER Sum of PFBA, PFPeA, PFHXA, PFHpA, PFOA, PFBS, PFHXS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresultis reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins ARL 46-48 Banksia Road, Welshpool, WA, Australia, 6106 Page 3 of 5
Date Reported: May 30, 2022 ABN : 91 05 0159 898 Telephone: +61 8 6253 4444 Report Number: 876822-W
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Quality Control Results

Test Units | Result 1 Acf?nﬂti?:"e L'?r"’r‘fifs nglc;gyéng
Method Blank
Ammonia-N mg/L <0.02 0.02 Pass
Filterable Reactive Phosphorus mg/L <0.01 0.01 Pass
Nitrate-N mg/L <0.01 0.01 Pass
Nitrite-N mg/L <0.01 0.01 Pass
Test Lab Sample ID So%ﬁce Units Result 1 Aciier%ti?:ce L'Tr?wsitss Qucaggyéng
Spike - % Recovery
Result 1
Ammonia-N L22-Ap0044760 [ NCP % 101 80-120 Pass
Filterable Reactive Phosphorus L22-Ap0056972 | NCP % 110 80-120 Pass
Nitrite-N L22-Ap0055945 [ NCP % 105 80-120 Pass
Test Lab Sample ID So%ﬁce Units Result 1 Aci(ierg]ti?snce LFi’r?wSitSs ngggyéng
Duplicate
Result1 | Result 2 RPD
Ammonia-N L22-Ap0044759 [ NCP mg/L 1.9 1.9 1.0 20% Pass
Filterable Reactive Phosphorus L22-Ap0056971 [ NCP mg/L 0.30 0.30 1.0 20% Pass
Nitrite-N L22-Ap0038126 | NCP mg/L <0.01 <0.01 <1 20% Pass
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<= eurofins

Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace N/A
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Authorised by:

Douglas Todd Analytical Services Manager
Sam Becker Senior Analyst-Inorganic
Kim Rodgers

Business Unit Manager

Final Report — this report replaces any previously issued Report

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Appendix D. Historical metals data

Metals
2018 750 890 550
2019 540 440 320
Aluminium 2020 560 420 440
2021 710 510 440
2022 490 440 410
2018 2.0 3.2 3.0
2019 2.5 2.7 2.4
Arsenic 2020 2.1 2.5 4.2
2021 2.5 2.5 2.5
2022 2.5 2.5 2.5
2018 0.1 0.2 0.2
2019 0.1 0.1 0.1
Cadmium 2020 0.1 0.2 0.1
2021 0.1 0.1 0.1
2022 0.1 0.1 0.1
2018 3.1 0.9 0.5
2019 15.0 8.0 8.0
Copper 2020 7.4 0.5 0.5
2021 15.0 7.0 7.0
2022 13 8 9
2018 1.9 1.5 15
2019 8.0 1.0 2.0
Lead 2020 55 1.7 1.6
2021 3.0 1.0 1.0
2022 14 0.5 0.5
2018 0.7 0.9 0.7
Nickel
2019 0.5 0.5 0.5
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Zinc

2018 6.1 3.3 2.0
2019 16.0 3.0 2.0
2020 204 3.7 2.1
2021 18.0 3.0 2.0
2022 11.0 26 24

Iron

2018 930 1400 960
2019 1200.0 900.0 730.0
2020 930 800 990
2021 1100 980 800
2022 820 1100 1000

2018 0.01 0.01 0.01
2019 0.20 0.05 0.03
Mercury 2020 0.03 0.01 0.01
2021 0.03 0.01 0.01
2022 0.01 0.01 0.01
MID WEST PORTS AUTHORITY
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Appendix E. Field QAQC

Table 7 Metals and TOC RPD calculation results

Sample ID

TJ1 63 0.02 0.02 540 1200 1200 2.3 15

DUP-1 e T 001 T 002 T es0 T 200 1200 T 3T 04y

MID WEST PORTS AUTHORITY
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Table 9 TOC, TBT, Nutrients and Metals RSD calculation results in sediment

O,

Units

]

TB1-1 0.4 <0.5 490 <1 490 <5 <0.1 18 17 2 <1 17 <1 1000 29 <0.02
TB1-2 0.4 <0.5 380 <1 450 <5 <0.1 13 14 2.1 <1 11 <1 810 2.1 <0.02
TB1-3 0.4 <0.5 390 <1 570 <5 <0.1 13 11 3 <1 9.3 <1 820 2.2 <0.02

- \ MID WEST PORTS AUTHORITY
19 SEDIMENT QUALITY SAMPLING SUMMARY REPORT - MARCH 2022
21WAU-0074 / R220006



% ©

WA Marine Pty Ltd trading as O2Marine
ACN 168 014 819
11 Mews Road Fremantle 6160

O02MARINE.COM.AU T: 1300 739 449
E: info@o2marine.com.au




	R220006_MWPA_TouristJettySedimentSampling_2022_Rev0
	220405054553
	R220006_MWPA_TouristJettySedimentSampling_2022_Rev0
	876822_COC
	R220006_MWPA_TouristJettySedimentSampling_2022_Rev0
	876822-S_report
	876822-W_report
	R220006_MWPA_TouristJettySedimentSampling_2022_Rev0



