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Executive summary

This report is subject to, and must be read in conjunction with, the limitations set out in
section 1.3 and the assumptions and qualifications contained throughout the Report.

GHD Pty Ltd (GHD) was engaged by Airservices Australia (Airservices) to undertake a targeted
investigation of perfluoroalkyl and polyfluoroalkyl substances (PFAS) in water, sediments and
biota in Sinclair Creek, which runs through the Hobart Airport property, and its’ immediate
downstream receiving environment, Five Mile Beach.

The purpose of this investigation was to expand on the preliminary investigation findings from
2017 that identified elevated PFAS in surface waterin a number of locations along Sinclair
Creek within the Airport boundary, and off-site at the mouth of the creek as it enters Five Mile
Beach. This drainage system is considered to be a potential primary pathway for PFAS leaving
the Airport site.

This investigation wasdesigned to be a targeted sampling program, specifically looking at the
associated potential human health risks (i.e. exposure via recreational users of the beachand
consumption of fish). The scope of work included collection of surface water and sediment
samples atintervals along the creekline, and at varying distances out into Five Mile Beach.
Samples of biota (i.e. wild shellfish) were also collected, where identified. The scope of this
investigation does not constitute a detailed site investigation or an investigation of possible
sources of PFAS contamination.

The following key conclusions can be drawn from this investigation:

Limited biota was observed within the investigation area which may be caught for potential
human consumption. The sample of wild oysters that was collected in Five Mile Beach did not
contain PFAS concentrations above the laboratory’s limit of reporting.

Concentrations of PFAS in surface water (and sediments) within Sinclair Creek were found to
be highest west of the runway, decreasing east of the runway suggesting there is limited
evidence of notable PFAS sources east of the runway contributing to impact in the creek. PFAS
concentrations in water (and sediment) in Five Mile Beachwere found to generally decrease
with distance from the creek mouth.

In respect of the potential receptors (human health) that have been identified associated with
Sinclair Creek and its discharge area on Five Mile Beachthe following comments are made:

Risk to Airport workers conducting routine tasks and earthworks (and people on the adjacent
private land) is considered low as the exposure pathway (to submerged sediments in the
creek) is limited. The sediments do however show the potential to leach PFAS and therefore
represent an ongoing secondary source of PFAS loading to the creek, and ultimately the
downstream beach environment.

The potential risk to recreational and commercial fishers using the waters off Five Mile Beach
(i.e. via consumption of finfish and shellfish) requires further investigation as PFAS
concentrations in water entering the marine environment from Sinclair Creek exceed the
nominated criteria for ‘consumption of fish’ (i.e. via bioaccumulation in the food chain). The
exceedancesdo not necessarily represent an unacceptable risk to human health, but rathera
trigger to conduct further investigation into PFAS in fish species in the broader Pitt Water area.

Risk to recreational users of the Five Mile Beach area adjacent to Sinclair Creek (i.e. via
ingestion of water)is considered low. This is primarily attributed to evidence that
concentrations decrease relatively rapidly with distance from the creek mouth and that the
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areais subject to tidal inundation twice daily and effectively dilute concentrations during high
tide conditions. It should be noted that the creek itself is considered to be a very low
recreational value water body, such that the saltmarsh environment and shallow water do not
represent an attractive location for swimming compared to the beach.

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | ii



Table of contents

1.

TaidgoTo [¥Tot o] VPP PPPTR PPN 5
0 R = Yl ¢ o TU T 5
A | oo 1Y 5
3 S T XY o o) of [0 o =3 7
YT = Lo o T o 8
2.1 SINCIAIE CrEEK. . et 8
2.2 FIVEMIlE BEACK et 9
Y 1] gToTe [o] o7 =4V ARt 10
T =Y T o 1T = 10
3.2 WAl e e 11
TR YT 0 0 1Y o | PP ORI PPN 11
R T € PP 12
3.5 Quality Assurance / Quality CoONtrol ..........cceeiiiuiiiiiiiiiiiiiie e, 13
3.6 SAMPIING SUMIMAIY .. ittt et e e e e e e e e e e e e e e e e e e e e e e eneeneans 14
A X T 4 1= | O g o= - 17
RESUIES - ettt ettt ettt et e e et et et e e e et e e e e e eaa s 18
4.1 Environmental CoNditions ........ceuuiiuniiiieii e 18
4.2  Data QUality ASSESSMENT ... cuiiiiiiiii e 19
L T V= Y o= 20
A4 SEAIMENT et ettt e e eaans 22
I = 1o = 26
CONCIUSIONS ...ttt ettt et et e e e e an e e e e et e een e eaneeaneees 26
REFEIENCES. ... et ettt e et eeaa s 28

Table index

Table 3-1  Sample site@ desCriptioNs.........iiuii i 10
Table 3-2  SamPliNg SUMMAIY ... .ot e et e e e e e aeanas 15
Table 4-1  Field water quality Parameters... ... ii i 18

Figure index

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | iii



Figure 2-1
Figure 2-2
Figure 4-1
Figure 4-3
Figure 4-4

Figure 4-5

Figure 4-6

Figure 4-7

Yol = 1 O =T 8

Intertidal sand flats of Five Mile BEaCh.........couiiiiiiiiiii e, 9
Sinclair Creek water PFOS/PFHXS (TOtal)......uiiiiiiieeiiiiieeee e 21
Sinclair Creek sediment PFOS/PFHXS (TOtal).....uviveiiiiiiiiiiie e 22

Particle size composition and its relationship to PFAS/PFHXS totals in Sinclair

Total organic carbon (TOC) and its relationship to PFAS/PFHXS totals at Five
Y 1Tl S Y= Yol o TRt 25

Appendices

Appendix A — Figures

Appendix B —Water Quality Tables

Appendix C - Sediment Quality Tables

Appendix D— Biota Tables

Appendix E - QA/QC Tables

Appendix F — Laboratory Certificates

Appendix G —Sampling and Analysis Plan

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | iv



1.

Introduction

GHD Pty Ltd (GHD) was engaged by Airservices Australia (Airservices) to undertake an
environmental investigation of an area that may have been affected by the historical use of
aqueous film forming foam (AFFF) containing perfluoroalkyl and polyfluoroalkyl substances
(PFAS) at the Hobart International Airport (the Airport). The investigation was centred on the
water, sediments, and biota of Sinclair Creek, which runs through the Airport property, and its’
immediate downstream receiving environment, Five Mile Beach. This report presents the
findings of the targetedsite investigation.

1.1 Background

AFFF has been used for fire-fighting purposes around Australia for several decades. Depending
on the type of AFFF used, the principal PFAS constituents (as active or by-product ingredients)
may have included a range of contaminants of potential concern including perfluorooctane
sulfonate (PFOS), perfluorooctanoic acid (PFOA) and fluorotelomers such as 6:2 fluorotelomer
sulfonate (6:2FtS) and 8:2 fluorotelomer sulfonate (8:2FtS). The historical use of PFAS has
resulted in contamination of soil, groundwater, sediments, surface water and infrastructure.
While therisks to human health and the environment are still the subject of much research,
PFAS compounds are highly persistent in the environment, can bio-accumulate, and may be
harmful to animal and human health.

As the Airport site has a history of AFFF use, preliminary investigations have been undertaken
to start to understand potential PFAS distribution. SEMF (2017) ! identified elevated PFAS in
surface water in a number of locations along Sinclair Creek within the Airport boundary and
off-site at the mouth of the creekas it enters Five Mile Beach.

From this investigation, Sinclair Creek was identified as a potential primary pathwayfor PFAS
leaving the Airport site, and Five Mile Beach as the subsequent receiving environment.

1.2 Purpose

The purpose of the present investigation was to expand on the SEMF (2017) findings,
specifically investigating potential human health risk pathways through biota consumption (i.e.
shellfish and finfish) and recreational exposure, with supporting sampling undertaken on
sediments and water at the investigation sites to better understand contaminant
characteristics along the primary pathway.

This investigation wasdesigned to be a targeted sampling program, specifically looking at the
potential primary pathwayfor PFAS leaving the airport (Sinclair Creek to Five Mile Beach). It
does not represent a broader Details Site Investigation (DSI) of PFAS across the Airport, or an
investigation of possible sources of contamination at the Site. The DSI program of works is to
be developed subsequent to this investigation.

This targeted approachfollows the guidance notes provided in HEPA (2018) PFAS National
Management Plan?. It identifies that “...priority should be given to early investigation of risks to
sensitive off-site receptors’, andthat ‘this should include targeted sampling of key migration
pathways and receptors...”, and“...should be used to inform the subsequent more detailed
investigation and risk assessment’.

L SEMF (2017) Hobart Airport—Aviation Rescue Fire Fighting Services Preliminary Site Investigation. Report for
Airservices Australia dated 31 October 2017, Project: 2105.022

2 HEPA(2018) PFAS National Environmental Management Plan, Heads of EPAs Australia and New Zealand
(HEPA) and the Australian Government Department of the Environment and Energy (DoEE), January 2018

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | 5



This report provides the results and analysis from the field sampling event, which was

undertaken in accordance with the sampling analysis and quality plan (SAQP) developed for
the investigation (Appendix G). The SAQP was provided to both the Tasmanian Government

PFAS Interdepartmental Working Group (IWG) and Hobart International Airport for review and
comment, prior to being executed.
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1.3 Assumptions

This report: has been prepared by GHD for Airservices Australia and may only be used and relied on by Airservices
Australia for the purpose agreed between GHD and the Airservices Australia as set out in section 1.2 of thisreport.

GHD otherwise disclaims responsibility to any person other than Airservices Australia arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in
thereport and are subject to the scope limitations set out in the report.

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

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

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

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

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

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

Investigation Sites

2.1 Sinclair Creek

Sinclair Creek commences as a narrow drainage line to the west of the Airport. The creek
passes through several culverts within the Airport property before passing through a drainage
system under the main runway, emerging to the east of the runway and continuing off site
towards Five Mile Beach.

On the eastern side of the Airport the creek passes through Commonwealth land (the Airport)
into a saltmarch area (limited access area within a private freehold parcel) just prior to the
creek’sjunction with Pittwater Road. The creek then passes through the freehold parcel and
discharges into Five Mile Beach.

Sinclair Creek is mapped as Succulent saline herbland (ASS) under TASVEG 3.0 from the runway
area on the eastern side of the Airport to Five Mile Beach. The creekis estuarine in nature,
transitioning from tidal influenced marine watersfrom the Five Mile Beach mouth to
freshwater from the airport direction. Flow in the creek is subject to discharge from the
Taswater Wastewater Treatment Plant (on Airport land), as well as run-off flow from rain
events, with the lower section subject to tidal influence from Five Mile Beach.

Geology of the creek and surrounds is classified as Undifferentiated Quaternary Sediments. A
small area adjacent to where the creek crosses under Pittwater Roadis listed as potential acid
sulphate soils, with a high probability of occurrence (>70%) (the LIST).

Figure 2-1  Sinclair Creek
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2.2 Five Mile Beach

Five Mile Beachis part of the broader Pitt Water area and commences south of Pittwater Bluff.
It extends to the east along a spit towardsthe Pitt Water mouth, meeting Seven Mile Beach,
which runs on the south facing side of the sandy spit. Offshore from Five Mile beachis Barren
and Woody Islands, small rocky islands in the middle of Pitt Water.

Several major freshwater sources input into Pitt Water, including Coal River, Iron Creek, and
Orielton Rivulet. Pitt Water has a narrow (~500 m) ocean inlet at Sandy Point at the end of Five
Mile Beach; significant tidal currentsflow through the entrance.

The marine environment out from Five Mile Beachis relatively shallow and low-energy. Itis
semi-enclosed to the north from the Tasman Highway causeway, which has a ~450m bridge
culvert section.

Owing to the shallow nature of the bay, large areas of intertidal soft sediments are present out
from the beach. Sediments consist of relatively fine-grained silty sands at the westernend of
the beach, transitioning to areas of coarser sediments consistent with higher energy
environments to the east.

Several shellfish farming leases are present off Five Mile Beach, just south of Woody Island
where the main marine channel flows past. The leases range in distance from 2.7-5.9 kms from
the mouth of Sinclair Creek

The shallow intertidal areasalong Five Mile Beach are suspected to be targeted by recreational
flounder fisherman. Other popular recreational uses of the Five Mile Beach areainclude
swimming, boating, horse riding, and fishing.

Figure 2-2 Intertidal sand flats of Five Mile Beach
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Methodology

3.1 Sample Sites

Sampling locations were strategically placed along Sinclair Creek taking into account different
inputs along the length of the waterway, including a waste water treatment plant (WWTP)
discharge location and several drainage line inputs.

For Five Mile Beach, sample locations were placed in arcing gradients around the mouth of
Sinclair Creek, with reference sites situated 1 km to the east and north-west of the mouth. The
sample patternwas selected to investigate potential contaminant gradients with increasing

distance from the creek mouth.

A full list of sites and location descriptions are presented in Table 3-1, with sites shown

graphicallyin Figure 1, Appendix A.

Table 3-1Sample site descriptions

SC-1

SC-2

SC-3

SC-4

SC-5

SC-6

FMB-1, FMB-2, FMB-3
FMB-4, FMB-5, FMB-6
FMB-7

FMB-8

Near original sample location “SW5” (refer
SEMF 2017), upstream of runway

Near original sample location “HIA 12-W”
(refer SEMF 2017), upstream of runway

Immediately downstream of runway on
Sinclair Creek

Downstream of first tributary north-east of
runway on Sinclair Creek

At Airport site boundary on Sinclair Creek

At confluence of Five Mile Beach and Sinclair
Creek

250 m arc from Sinclair Creek mouth
500 m arc from Sinclair Creek mouth
1 km north-west of Sinclair Creek mouth

1 km east of Sinclair Creek mouth
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3.2 Water

3.2.1 Sampling method

In-situ physio-chemical water quality parameterswere recorded at each sample location
within Sinclair Creek, using a hand held water quality meter (YSI Quatro Pro Plus multimeter)
calibrated to the manufacturers specifications. The following parameterswere recorded:

® Dissolved oxygen (DO; mg/L)

® Temperature (oC)

® Electrical Conductivity (EC; uS/cm)
®  pH (pH unit)

Surface water samples were collected by grab sampling with a dedicated sample bottle.
Samples were placed in laboratory-supplied bottles appropriate for sampling PFAS and
immediately stored in chilled insulated containers. All samples were transferredto the primary
analyticallaboratory: Australian Laboratory Services (ALS), and accompanied by chain of
custody (CoC) documentation. Eurofins MGT were selected as the secondary analytical
laboratory. Further details on sample preservation, handling and transport is provided below.

3.2.2 Sample Sites

Water quality samples were taken at all sites along Sinclair Creek and within the Five Mile
Beacharea (as per Table 3-1). To account for the potential influence of the Taswater
Wastewater Treatment Plant discharge on water quality in the creek, samples were collected
at select locations at two different times. The treatment plant is understood to discharge
~200,000 litres twice a day, for approximately 2-3 hours duration prior to high tide (total of
~400,000 litres/day). All water sample sites along the creek were collected at low-tide in order
to obtain samples representative of the catchment during draining conditions. The three
sample sites immediately down-stream of the treatment plant discharge point were repeated
during treatment plant discharge conditions (i.e. just before high tide).

Water samples in Five Mile Beach were sampled during a rising low-tide, in order to obtain
samples representative of the catchment during draining conditions, and not during tidal
mixing/dilution conditions.

3.2.3 Analysis

Water was analysed for following parameters:

®  PFAS — Full Suite Low Level (28 analytes)

® Field in-situ parameters(pH, conductivity, temperature, dissolved oxygen) (Sinclair Creek
only)

A sampling parameter summary table is presented in Section 3.6.
3.3 Sediment

3.3.1 Sampling method

Sediment samples were collected using disposable sediment cores, which were plunged into
the sediment to the required depth and then retrieved using a gloved hand to create a vacuum
at the open end. Samples were then gravity extruded directly into pre-labelled sample
laboratory supplied containers appropriate for sampling PFAS and immediately stored in
chilled insulated containers. All samples were transferredto Australian Laboratory Services

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | 11



(ALS) and accompanied by CoC documentation. A new set of disposable gloves were worn
between each sample site by the samplers.

3.3.2 Sample Sites

Sediment samples were taken at all sites along Sinclair Creek and within the Five Mile Beach
area (as per Table 3-1). At Sinclair Creek sites, depth intervals of 0-100 mm and 150-300 mm
were taken. At Five Mile Beachsites, depth intervals were 0-100 mm.

3.3.3 Analysis
Sediment samples were analysed for the following parameters:
®  PFAS — Full Suite (28 analytes)

® ASLP leach with PFAS Full Suite (28 analytes) (0-100 mm samples in Sinclair Creek and Five
Mile Beach only)

® Total Organic Carbon

® Exchangeable Cations (Ca, Mg, Na, K) plus Cation Exchange Capacity (CEC)
®  ParticleSizing to 75 um (Sieve)

Sites FMB4 and FMB6 were analysed for PFAS full suite only.

A sampling parameter summary table is presented in Section 3.6.

3.4 Biota

3.4.1 Sampling method

Biota sampling was undertaken opportunistically around the investigation area. Where biota
was able to be collected, whole samples were collected (i.e. whole shellfish) ratherthan
attempting field dissection or compositing, with the intention that the analytical laboratory
would undertake this aspect toavoid any field cross-contamination.

All fauna handling and sample collection was conducted in compliance with the GHD Animal
Ethics Committee’s (AEC) requirements for the sampling methods employed and species being
targeted. The wellbeing of animals was the priority for all tasks.

A section of approximately 2500m along Five Mile Beach (centred on Sinclair Creek mouth)
was surveyed for biota, in addition to Sinclair Creek by a GHD aquatic ecologist. As the beach
environment was predominantly shallow soft sediments there was limited evidence of biota
(human consumption) other than a single cluster of three wild oysters near sample location
FMB-6 (sample ID ‘FMB-Oysters’). The oysters (pacific oysters) appeared in good condition and
were between 8-10 cm long. The oysters were collected whole in zip-lock plastic bags and
placed into chilled eskies for further transport to the analytical laboratory for compositing
prior to testing. While finish were target speciesin this investigation, no notable populations
were observed within the beach survey area at the time of the survey.

A survey of the investigation area of Sinclair Creek identified no evidence of biota (human
consumption). Anecdotal information provided by Airport staff suggested eels have been
identified further upstreamin the creek system, but were not expected within the
investigation area. No eels or other target biota were identified during the survey of Sinclair
Creek.
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3.4.2 Analysis
The biota samples were analysed for the following parameters:

®  PFAS — Full Suite (28 analytes) plus Linear/Branched Speciation

3.5 Quality Assurance / Quality Control

General Field work QA

All fieldwork was conducted with reference to GHD’s Standard Field Operating Procedures,
ensuring that all samples were collected by a set of uniform and systematic methods, as
required by GHD’s QA system. Additional procedures specific to PFAS sampling were also
adopted (i.e. minimising the potential to introduce potential PFAS from equipment, clothing
etc.)and were detailedin the SAQP.

The water quality meter utilised for the investigation was calibrated by the rental supplier to
ensure accuracy of measurements takenin the field.

Samples collected were preserved, handled and transported to maintain sample integrityin
accordance with the procedures outlined below. Certificates of analysis for all analyses are
provided in Appendix F.

Sample containers were supplied pre-prepared by the laboratory and were labelled with the
container preservative and the analytes it is suitable for. All sampling was completed by staff
wearing powder-free nitrile gloves. All staff took extra care to wear only natural sunscreens
and wore cotton clothing. Samples were labelled with the following information:

o Project identification number
o Sample identification number
° Date and time of sampling
o Initials of sample collector

QA/QC samples were labelled differently so that samples were delivered ‘blind’ to the
laboratory. The same information as for a normal sample was recorded. The sample
identification system used indicates only the type of verification sample along with a unique
number. The number corresponded to a predetermined location.

Chain of custody forms

Chain of Custody (CoC) procedures were used to track samples, discourage tampering and
provide a sampling summary. The CoC form was filled out on completion of field sampling. An
individual CoC was completed for each discrete batch of samples.

The following information was included on the CoC form:

o Project identification number

o Sample number

° Date and time of collection

L Type of sample

° Number and type of container (if required)
L Analysis required

. Signature of sampler

GHD | Report for Airservices Australia - Hobart Airport Targeted Biota Sampling, 3218792 | 13



o Signature of receiver (laboratory)

Eachbatch of samples sent to ALS included a CoC form. When the batch was relinquished (by
GHD)and received (by the laboratory or courier), the party involved signed the form and
indicated the time and date. The original copy accompanied the samples to the laboratoryin
the sample container. The original was signed by the laboratory, scanned and sent to GHD for
filing. The laboratoryand GHD have retained a copy as a record of samples sent and analyses
requested.

Sample handling and packing

During fieldwork, samples were stored in a chilled container (esky with ice). At the end of work
for each day, the CoC form was placedin a separate bag and sealed. The samples were then
placed in a cooler containing ice. Samples were kept as close as possible to or below 4 °C. The
CoC form was placed in the cooler with the samples and fresh ice, before being sealed with
tape / security seals and couriered to ALS.

Sample storage and disposal

Storage and disposal protocols are in accordance with National Association of Testing
Authorities (NATA). The laboratoryis responsible for ensuring samples are correctly stored and
disposed of once submitted for analyses. The laboratory also ensured the correct sample
containers (cleaned / washed / rinsed as required) were supplied for the analyses required as
requested by GHD.

Sample receipt notification

A sample receipt notification (SRN) was issued by the laboratory on the same day samples
were received. The SRN was forwarded in digital (pdf) format, and highlighted any
discrepancies betweenthe chain of custody forms and the samples received, in addition to any
breakagesor inadequacies in sample preservation, preparation or containers. These are
available upon request.

Sampling and analysis quality control

The NEPM (NEPC 2013) recommended approach was adopted for QC sampling. The QC
samples collected during the investigation are described as follows:

e Blind (intra-laboratory) duplicate: Blind duplicate samples are used toidentify the
variation in the analyte concentration between samples from the same sampling point.

® Split (inter-laboratory) duplicate: Split duplicate samples provide an indication of the
repeatability of the results betweenlaboratories.

A set of blind duplicate and split duplicate QC samples were collected at two sites.

3.6 Sampling Summary

A summary of sediment and water quality analysis is presented in Table 3-2.
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Table 3-2Sampling summary

Location description

Sediment sample parameters Water sample parameters

PFAS - Full Suite | PFAS — (ASLP | Total Organic Cationg/CEC Particle Sizing -PFAS — Full SuiteLow | Field in-situ parameters
leach testing Carbon Level
SC-1 Near original sample location 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm; and 1 1
“SWH5”, upstream of runway 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm)
SC-2 Near original sample location 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm; and 1 1
“HIA 12-W", upstream of runway 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm)
SC-3 Immediately downstream of 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm;and 2 (1 during WWTP flow; 2 (1 during WWTP flow;
runway on Sinclair Creek 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm) 1 when no WWT P flow) 1 when no WWT P flow)
SC-4 Downstream of first tributary 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm;and 2 (1 during WWTP flow; 2 (1 during WWTP flow;
north-east of runway on Sinclair 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm) 1 when no WWT P flow) 1 when no WWT P flow)
Creek
SC-5 At Airport site boundary on 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm;and 2 (1 during WWTP flow; 2 (1 during WWTP flow;
Sinclair Creek 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm) 1whenno WWTP flow)  1whenno WWTP flow)
SC-6 At confluence of Five Mile 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm; and 1 1
Beach and Sinclair Creek 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm)
SC-A Supplementary location within 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm; and 1 1
Sinclair Creek 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm)
SC-B Supplementary location within 2 (0-100mm; and 1 (surface 2 (0-100mm; and 2 (0-100mm; and 2 (0-100mm; and 1 1
Sinclair Creek 150-300mm) sample only) 150-300mm) 150-300mm) 150-300mm)
FMB-1 250 m arc from Sinclair Creek 1 1 1 1 1 1 -

mouth
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Location description Sediment sample parameters Water sample parameters

PFAS - Full Suite | PFAS — (ASLP | Total Organic Cations/CEC Particle Sizing -PFAS — Full SuiteLow | Field in-situ parameters

leach testing Level

250 m arc from Sinclair Creek

FMB-2 mouth 1 1 1 1 1 1 -
250 m arc from Sinclair Creek
FMB-3 mouth 1 1 1 1 1 1 -
FMB-4 500 m arc from Sinclair Creek 1 - - - - 1 -
mouth
FMB-5 500 m arc from Sinclair Creek 1 1 1 1 1 1 -
mouth
FMB-6 500 m arc from Sinclair Creek 1 - - - - 1 -
mouth
FMB-7 1 km north-west of Sinclair 1 1 1 1 1 1 -
Creek mouth
FMB-8 1 km east of Sinclair Creek 1 1 1 1 1 1 -
mouth
QA/QC 4 2 4 4 4 2 -
TOTAL 28 16 26 26 26 21 11
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3.7 Assessment Criteria

3.7.1 Potential Receptors

The following potential receptors have been identified associated with Sinclair Creek and its
discharge area on Five Mile Beach. These receptors are specific to assessment of potential
human health risk and were identified in the preceding PSI preliminary conceptual site models
(SEMF 2017):

e Airport workers and staff conducting routine tasks

e Airport workers undertaking earthworks.

e Recreationalfishers Five Mile Beach area (i.e. biota via consumption of fish)
e Recreational users Five Mile Beach area (potential ingestion of water)

For the area of saltmarsh within the parcel of private land that Sinclair Creek passes through
east of the Airport site, the exposure scenario for residents is not considered different to those
identified above.

Assessment of ecological receptors (species protection) has not been included as part of this
investigation as the objective of this programis to address potential human healthrisk (i.e.
consumption of fish or recreational exposure scenarios). Investigation of the broader risks to
potential ecological receptors within and surrounding the Airport will be addressed in the
subsequent DSI program.

Likewise, assessment of potential impacts to groundwater and subsequent potential use of
groundwater, and/or groundwater discharge to receiving environments will also be addressed
in the subsequent DSI program.

3.7.2 Criteria (protection of human health)

PFAS contaminatedsite assessment in Australia is to be conducted in accordance withthe
guidance information provided in PFAS National Environmental Management Plan (HEPA
2018). Additionally, it should supplement the information provided in the National
Environment Protection (Assessment of Site Contamination) Measure 2009, as amended 2013
(the NEPM), which presents risk-based assessment criteria developed to protect human health
(and the environment) in various environmental and land-use settings.

This investigation has been conducted in generalaccordance with both documents and the
analytical results have therefore been compared with the following assessment criteria:

Surface Water
® Recreational water (i.e. via ingestion) - HEPA (2018) Health based guidance values

®  Consumption of fish (i.e. via bioaccumulation in food chain) - GHD (2017), PFAS
Investigations, Derivation of PFAS soil and water criteria (marine water), report for
Airservices Australia, 17 May 2017

Sediment

There are no identified suitable criteria for PFAS in sediment (human health risk) at this time.
While criteria have been developed for soil (i.e. via ingestion as a primary pathway) the
exposure pathwayis not considered applicable for submerged sediments within creek lines.
Consideration of the associated potential risk is included in the conclusions section of this
report.
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Biota

In the absence of shellfish criteria, finfish criteria have been conservatively applied to all biota
in this investigation, as representing the most conservative criteria under the food category
‘Fish and Seafood’.

®  Finfish - Food Standards Australia New Zealand (FSANZ 2017) Perfluorinated chemicals in
food — Proposed trigger points for investigation, finfish dietary exposure, Australian
Government Department of Health

Results

4.1 Environmental Conditions

Sampling was undertaken over two days, with the main body of sampling completed on
11/04/2018, and a secondary site visit was undertaken on 13/04/2018.

Weather was overcast with low winds during both site visits and no rain was experienced.

On 11/04/2018, a low tide of 0.52 m was reached at 1055, with a high tide of 1.10 m reached
at 1750. Sampling was undertaken between 0830 and 14:30, tidalinfluence in Sinclair Creek
was avoided by sampling the Sinclair Creek sites in the morning.

On 13/04/2018, a low tide of 0.56 m was reached at 1203, with a high tide of 1.14 m reached
at 1846. Sampling in Sinclair Creek on this day was completed at approximately 1000, avoiding
any tidal saltwater incursion.

Physico-chemical characterization data of the surface watersat each sample location were
collected and are presented in Table 4-1.

e Temperature and the oxidation—-reduction potential increased moving downstream
from SC1 until reaching the mouth of the creek where it joins up with Five Mile Beach
when these parameter started dropping.

e The water moves from fresh to brackish moving downstream towards Five Mile Beach,
with sampling locations SC3 and SC4 having the freshest water within Sinclair Creek,

e The pH of the creek water starts neutral and moved to mildly alkaline moving
downstream toward Five Mile Beach.

e The dissolved oxygen levels generally increase downstream until reaching Five Mile
Beach.

Table 4-1Field water quality parameters

Site Temperature | EC (uS/cm) | DO (mg/L) oy ORP
(°C) (pH units) +mV (SHE)
0.84 7.27

SC1 14.6 1160 65.4
SC2 14.5 1245 3.87 7.46 234.8
SC3 16.3 748 4.52 7.79 286.5
SC4 16.4 916 7.21 8.3 281.1
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SC5 16.4 1387 17.35 8.11 277.3

SC6 15.2 25702 3.46 7.5 99.3

4.2 Data Quality Assessment

4.2.1 Data Quality Objectives

The Data Quality Objectives (DQOs) for the investigation were based on guidance presented in
the NEPM schedules B1and B3 (Guideline on Laboratory Analysis of Potentially Contaminated
Soils). DQOs are aimed at ensuring that a satisfactory level of quality assurance and quality
control (QA/QC) is adhered to during the field and laboratory procedures implemented to
collect data. This ensures that the datais reliable and that any subsequent conclusions and
recommendations can be made with confidence. A summary of the quality of data reported
herein is presented in Sections 4.2.2 and 4.2.3 below.

4.2.2 Field program

The field data quality assessment tableis presented as Table B1, Appendix B and Table C1,
Appendix C. It presents calculated relative percent differences (RPDs) for the primary and
secondary quality control samples that were collected during the field sampling program. In
accordance with the NEPM, primary and blind duplicate (i.e. inter and intra-laboratory
duplicates) QC samples were recovered at a rate of at least 5%, and two QC samples
(comprising QA1 [water]and QA2 [soil]); recovered concurrent with primary samples SC_6W
and FMB_8, respectively to confirm the repeatability of the analytical data.

RPDs between primary and intra-laboratory duplicate samples for water indicate acceptable
precision in all analytical duplicate pairs (within the adopted criteria of 50% for organic, 30%
for inorganic analytes). RPDs between the inter-laboratory duplicate samples showed
exceedance values for a range of compounds with consistently higher concentrationsin the
secondary laboratory data. It has been identified that the laboratory have differences methods
of correction for recoveries. ALS does not correct where surrogates percentage recovery is
low, in contrast Eurofins does correct for low recovery. Surrogate recoveries for both the
primary sample and inter-laboratory duplicates (SC_6W and QQA1, respectively) were low
(~50-60%), and subsequently the Eurofins results were corrected ‘up’ to account for this. This
is consistent with the higher concentrations shown betweenthe two duplicates. Low
recoveries are likely attributed to matrixinterference. For the purposes of this investigation
the highest concentrations from the primary laboratory will be conservatively applied, as there
is some caution regarding the potential for over correction in response to poor surrogate
recoveries.

RPDs between primary and intra-laboratory duplicate samples for soil indicate acceptable
precision in all analytical duplicate pairs except PFOS. A low concentration was detected in the
intra-laboratory duplicate (QA2) but not in the primary sample (FMB_8). No PFOS
concentration was detected above the laboratory’s limit of reporting (LOR) in the inter-
laboratory duplicate (QQA2). However, the higher LOR in the secondary lab could potentially
mask the low concentration detected. It should be noted that the Eurofins LOR meets the
general LOR for solids identified in the NEMP (HEPA 2018).

Notable variability betweenthese same samples were also identified in total organic carbon
(TOC) suggesting there s a relatively high degree of sample heterogeneity in the samples. The
relative increase in TOC would present a potential increase in PFAS bonding capability, which
appears to be the likely primary source of variability between duplicates from this location.
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This is also displayed in variability within the associated PFOS ASLP leach data. For the
purposes of this investigation the highest concentrations from the primary laboratory will be
conservatively applied.

4.2.3 Laboratory program

The NATA certified laboratories used for this assessment (ALS and Eurofins), implement
internal QA/QC procedures during sample analysis, and provide a summary of checks of the
adequacy of these in their analytical reports. GHD reviews the internal laboratory quality
control data provided within the laboratory reports to confirm the data is acceptable for
decision-making, before reporting the findings of site assessments. Copies of laboratory
analytical reports, including their internal QC reports, are presented in Appendix F.

Review of the laboratory quality control reports indicates that internal quality control
parameters met the laboratories QC requirements. No quality issues were identified with
regardto the; repeatability of the results, sample holding times, method blanks, control
samples, matrix spike and surrogate spike recoveries, and the frequency of the laboratories
internal QC checks was acceptable, withthe exception of a small number of matrix spike
recoveries and laboratory control spike recoveries within ALS batch EM1806226. From those
variations only one related to the key chemical of concern (PFOS) in sample [SC_1S (0-100)]
where the matrix spike recovery could not be determined due to elevated background levels.

4.2.4 Summary Statement

The QA/QC checks implemented both in the field and by the laboratoryindicate that the data
is of suitable quality to be used for decision-making regarding the composition of the material
and potential risks that material poses to human health.

4.3 Water

Key contaminants of concern identified (PFAS compounds with highest concentrations) were
PFOS and PFHxS. This is consistent with the preceding PSI’s limited surface water investigations
(SEMF 2017). Results from water quality analysis from Sinclair Creek and Five Mile Beachare
tabulatedin Appendix B, with PFOS/PFHXS total concentrations shown spatially in Figure 1,
Appendix A. A summary of the results follows.

Sinclair Creek

®  PFOS/PFHXS concentrationsin water in Sinclair Creek rangedfrom 77.7 ug/L- 3.6 pg/L. All
concentrations were above the health-based guidance value for ‘Recreational Water’ of

0.7 pg/L(HEPA 2018). It should be noted that the creek itself is considered to be a very low
recreational value water body, such that the saltmarsh environment and shallow water do not
represent an attractive location for swimming compared to the beach.

®  PFOS/PFHxXS concentrationresults are shown graphicallyin Figure 4-1. Concentrations
were highest west of the runway (up-stream of runway), with a relatively rapid decreasing
trend to the east towards Five Mile Beach.

®  PFOA concentrationsranged from 0.055 pg/Lto 0.594 pg/L, with the highest
concentration found to the west of the runway. All values were below the health-based
guidance value for ‘Recreational Water’ of 5.6 pg/L (HEPA 2018).

®  PFOS/PFHXS concentrationsrecorded during the period of wastewater treatment plant
discharge in the creek were lower in two of the three locations, but higher in one location
compared to creek conditions prior to discharge.
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Figure 4-1  Sinclair Creek water PFOS/PFHXS (Total)

Five Mile Beach

®  Concentrations of PFOS/PFHxS at Five Mile Beachranged from below the LOR
(<0.002 pg/L) to 1.89 ug/L, with a general decreasing concentration gradient with distance
from the creek mouth.

® Highest concentrations of PFOS/PFHxS were recorded from site FMB-2, which sits in the
flow path of Sinclair Creek, as seen in Figure 1, Appendix A.

® FMB-2 was the only site to exceedthe health-based guidance value for ‘Recreational
Water’ of 0.7 ug/L (HEPA 2018). All water concentrations>250 m out in the bay were greater
than one order of magnitude below recreational exposure criteria.

® Nosites exceededthe health-based guidance value for PFOA in ‘Recreational Water’ of
5.6 ug/L(HEPA 2018).

e Effectively all water samples in both Sinclair Creek and Five Mile Beach exceedthe criteria
for ‘consumption on fish’ (GHD 2017), given the criteria is below the LOR. Concentrations of
PFOS were detectedin all but one sample at concentrations above the LOR.
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4.4 Sediment

Results from sediment quality analysis from Sinclair Creek and Five Mile Beachare tabulatedin
Appendix C, with PFOS/PFHxS total concentrations shown spatially in Figure 2, Appendix A for
both Sinclair Creek and Five Mile Beach. Asummary of the results follows.

Sinclair Creek

® Concentrations of PFOS/PFHxS (total) in shallow sediments within the creek (0-100 mm

depth interval) ranged from 0.0053 mg/kg to 0.103 mg/kg, with the highest west of the
runway at site SC-1.

® Concentrations of PFOS/PFHXS (total) in deeper sediments within the creek (150-300 mm

depth interval) ranged from below the LOR (<0.0002) to 0.0262 mg/kg, with the highest west
of the runway at site SC-2.

®  PFOS/PFHXS concentrationsare shown graphicallyin Figure 2, Appendix A. Concentrations

were highest west of the runway (i.e. SC1, SC2), with remaining sites relatively similar in
concentrationlevels.

0.12

0.1

0.08
2 0.06
~
ob
£ om
©
5 00 I
I o o o o o o o o o o o o
[ o o o o o o o o o o o o
e I O O - S S O N S B S
} o o o o o [« o o o o o o

n n n n n n

(@) — — — — — —
[N
e SC1 SC 2S SC 3S SC 4S SC 55 SC 6S

Samplelocationanddepth (mm)

Figure 4-2 Sinclair Creek sediment PFOS/PFHXS (Total)

®  PFOA wasonly detected at site SC-2 (maximum of 0.0004 mg/kg).

® ASLP leach samples, show PFOS/PFHxS ranged from 0.86 pug/L at site SC 3 (west of runway)
to 0.3 pg/L at site SC 5. With the exception of site SC-3, remaining sites showed relatively
similar results around the average value of 0.35 pg/Lalong the length of the creek.

® The majority of the leachable component of the PFAS compounds in each sample was
PFOS and PFHxS, with trace amounts of PFOA in some samples.

®  Particle size composition and its relationship to PFOS/PFHXS totals in Sinclair Creek is
shown graphically in Figure 4-3. The only evidence of trends observed between composition
and PFAS/PFHxXS (total) concentration is the relative increase with greater fines content in
sample location SC 2S. All samples were dominated by sands (>75 um and <2 mm)
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Figure 4-3  Particle size composition and its relationship to
PFAS/PFHXS totals in Sinclair Creek

® Totalorganic carbon (TOC) and its relationship to PFAS/PFHXS totals in Sinclair Creek is
shown graphically in Figure 4-4. With the exception of site SC 1 and SC 6, there does appear to
be a detectable relationship between TOC and PFAS/PFHxXS totalsin Sinclair Creek such that
increased TOC generally relatesto a relative increase in PFOS/PFHXS concentrations at sample
locations.
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Figure 4-4  Total organic carbon (TOC) and its relationship to
PFAS/PFHXS totals in Sinclair Creek
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Five Mile Beach

® Concentrations of PFOS/PFHXxS (total) within Five Mile Beach ranged from below LOR
(<0.0002 mg/kg) at severalsites to 0.0034 mg/kg at site FMB-8.

® Spatially, as canbe seenin Figure 2, Appendix A detections of PFAS were generally limited
to sites within 250 m of the mouth of Sinclair Creek, with the exception of site FMB-5, which is
in line with the flow of the main creek mouth channel, and FMB-8 potentially associated with
sediment longshore drift.

®  PFOA wasnot detected at any site.

® ASLP leach samples, show PFAS/PFHxXS ranged from below LOR (<0.01 pg/L) to 0.19 pg/L.
The majority of the leachable component of the PFAS/PFHxXS totalin each sample was from
PFOS.

®  Particlesize composition and its relationship to PFAS/PFHXS totals in Five Mile Beachis
shown graphically in Figure 4-5. No reliable trend is observed between composition and
PFAS/PFHXS (total) concentration. All samples were dominated by sands (>75 um and <2 mm).
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Figure 4-5 Particle size composition and its relationship to
PFAS/PFHXS totals at Five Mile Beach

® Totalorganic carbon (TOC) and its relationship to PFAS/PFHXS totals at Five Mile Beach is
shown graphically in Figure 4-6. There does not appear tobe arelationship between TOC and
PFAS/PFHXS totals at Five Mile Beach.
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4.5 Biota

Only a single sample of oysters were takenfrom Five Mile Beach. The results from the biota

analysis from the oyster sample (composite of three oysters) from Five Mile Beachare
tabulatedin Appendix D.

No PFAS compounds were detected at concentrationsabove the laboratory’s limit of reporting

within the biota composite sample. Subsequently the associated trigger point criteria for
human consumption (FSANZ 2017) was not exceeded.

Conclusions

Detectable PFAS concentrations have been identified in water and sediment within the
investigation area. Key contaminants of concern (PFAS compounds with highest
concentrations) within Sinclair Creek and also Five Mile Beachwere PFOS and PFHXS. This is
consistent with the findings from the PSI undertakenin 2017 (SEMF, 2017).

The objective of this targeted stage of investigation was to assess potential human health
exposure pathwaysthrough biota consumption (i.e. shellfish and finfish) and recreational
exposure in the vicinity of Sinclair Creek and Five Mile Beach, including sampling of sediments
and water at the nominated investigation sites to better understand contaminant
characteristics along the primary pathway from the airport site.

Assessment of ecological receptors (species protection) has not been included as part of this
investigation as the objective of this programis to address potential human healthrisk.
Investigation of the broader risks to potential ecological receptorswithin and surrounding the
Airport will be addressed in the subsequent DSI program.

Based on the findings of these works, and subject to the limitations outlined in Section 1.3, the
following key conclusions are made:

® Limited evidence of biota which may be caught for human consumption was identified
during the course of these works. This is primarily associated with the environmental setting
(small drainage creek subject to wastewater treatment plant discharge, draining to a shallow
soft sediment beach). The sample of wild oysters that was collected within the investigation
area did not contain PFAS concentrations above the laboratory’s limit of reporting (albeit a
single sample from a composite of three oysters). Based on the environmental setting, thereis
considered to be limited potential for seasonal variability in the presence of biota in the
investigation area (suitable for human consumption).

®  Concentrations of PFAS in surface water (and sediments) within Sinclair Creek are highest
west of the runway, decreasing as the creek crosses eastwards beneath the runway section of

the Airport. This suggest there is limited evidence of notable PFAS sources east of the runway
contributing to PFAS impactin the creek.

®  PFAS in surface waterin Sinclair Creek is subject to a complex mixing/dilution
environment in response to periodic (twice daily) waste water discharge from the treatment
plant, and from marine water entering lower sections of the drainage system at high tide.

®  PFAS concentrations in sediment within the creekare generally higher in the surface
profile (i.e. 0-100 mm) than in the underlying profile (i.e. 150-300 mm) suggesting the bulk of
contaminant loading in sediments is within the surface layers. The only exception is at one
location (SC 2, west of the runway) where increased fines/total organic carbon content
correlateto anincreasein PFAS concentrations in the underlying profile.
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®  PFAS concentrations in water (and sediment) in Five Mile Beach appear to generally
decrease with distance from the creek mouth. The highest concentrations were reported
either within the continuation of the creek drainage channel at low-tide (centralarea), or
along the beachto the east suggesting evidence of preferential water movement and
sediment longshore drift in that direction.

® Further investigation of the potential source(s) of PFAS contamination entering Sinclair
Creek will be addressed in a subsequent Detailed Site Investigation.

In respect of the potential receptors (human health) that have been identified associated with
Sinclair Creek and its discharge area on Five Mile Beachin the preceding PSI preliminary
conceptual site models (SEMF 2017), the following comments are made:

® Risk to Airport workers conducting routine tasks and earthworks (and people on the
adjacent private land) is considered low as the exposure pathway (to submerged sediments in
the creek) is limited. The sediments do however show the potential to leach PFAS and
therefore represent an ongoing secondary source of PFAS loading to the creek, and ultimately
the downstream beach environment.

® Riskto recreational (and commercial) fishers in Five Mile Beach (i.e. via consumption of
finfish and shellfish) requires further investigation as PFAS concentrations in water entering
the marine environment from Sinclair Creek exceed the criteria for ‘consumption of fish’ (i.e.
via bioaccumulation in the food chain). While there is evidence that concentrations decrease
relatively rapidly with distance from the creek mouth (i.e. due to dilution) and that wild oyster
samples did not contain PFAS concentrations above the laboratory’s LOR, further investigation
is still warranted to support these preliminary findings. The exceedances do not necessarily
represent an unacceptable risk tohuman health, but rather a trigger to conduct further
investigation into PFAS in fish species (finfish and shellfish) in Pitt Water, most likely to be
targeted by recreational and commercial fisheries for human consumption. Risks to
recreational fishers should be further investigated within the subsequent DSI program.

® Risktorecreational users of the Five Mile Beach area adjacent to Sinclair Creek (i.e. via
ingestion of water)is considered low. This is primarily attributed to evidence that
concentrations decrease relatively rapidly with distance from the creek mouth to levels below
the criteria. Additionally, testing was conducted during low tide conditions and consequently
the area will be subject to tidal inundation twice daily and effectively dilute concentrations
during high tide conditions. It should be noted that the creek itself is considered to be a very
low recreational value water body, such that the saltmarsh environment and shallow water do
not represent an attractive location compared to the beach. Inorder to address the potential
for seasonal variability of PFAS concentrations in surface water, further assessment should be
included in the subsequent DSI program to support this conclusion.
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Appendix B — Water Quality Tables
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Table B1: Field Data Quality Assessment - Water

Location Code
Date/Time 11/04/2018 13:00
Field ID SC 6W QA1 QQA1 (WATER)
Sample Type Normal Field_D Interlab_D
Matrix Type water water RPD water RPD
Unit EQL
PFAS
Perfluoro-n-hexadecanoic acid pg/L 0.005 0
PFOS/PFHxS (Sum of Total) - Lab Mg/l 0.001 3.74 3.78 1 7.2 63
N-Ethyl perfluorooctane pg/L 0.002 0 0
Perfluoroheptane sulfonic acid pg/L 0.001 0.086 0.088 2 0.095 10
N-Methyl perfluorooctane pg/L 0.002 0 0
10:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
4:2 Fluorotelomer sulfonic acid Mg/L 0.001 0 0
Perfluorobutane sulfonic acid pg/L 0.001 0.053 0.047 12 0.085 46
N-Methy! perfluorooctane pg/L 0.002 0
Perfluorohexane sulfonic acid pg/L 0.001 0.765 0.725 5 0.80
Perfluoropentanoic acid pg/L 0.001 0.024 0.024 0 0.033 32
8:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
N-Ethyl perfluorooctane sulfonamide |ug/L 0.002 0 0
N-Ethyl perfluorooctane ug/L 0.002 0 0
N-Methyl perfluorooctane sulfonamide |ug/L 0.002 0 0
6:2 Fluorotelomer Sulfonate (6:2 FTS) |ug/L 0.005 0 0
Perfluorooctanoic acid (PFOA) pg/L 0.001 0.061 0.059 3 0.067 9
Perfluoropentane sulfonic acid pg/L 0.001 0.056 0.050 11 0.27 131
Perfluorobutanoic acid Mg/l 0.005 0 0.028 95
Perfluorodecanoic acid ug/L 0.001 0 0.004 67
Perfluorodecane sulfonic acid pg/L 0.001 0 0
Perfluorododecanoic acid ug/L 0.001 0 0
Perfluoroheptanoic acid pg/L 0.001 0.020 0.019 5 0.026 26
Perfluorohexanoic acid (PFHxA) pg/L 0.001 0.072 0.063 13 0.15 70
Perfluorononanoic acid Mg/L 0.001 0.004 0.004 0 0.007 55
Perfluorooctane sulfonic acid (PFOS) |ug/L 0.001 2.98 3.06 3 6.4 73
Perfluorooctane sulfonamide (FOSA) |ug/L 0.002 0 0
Perfluorotetradecanoic acid pg/L 0.001 0 0
Perfluorotridecanoic acid pg/L 0.001 0 0
Perfluoroundecanoic acid Hg/L 0.001 0 0.001 0




Table B2: PFAS in Surface Water

Per- and Polyfluoroalkyl Substances (PFAS by LCMSM)
s B 3 g @ _ 3 g o @ z 8 o g = Z
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55 | £8 3858|553 | 53 | &3 85 | 5% | 355 | 5% 53 | 9% |95 |5%82|3%55| 93 | S&E | 33 5 5% | 35 | 5% | 3% | 5% | 3% | 5% | PSS | 5% | FE | 5% £ £3
o c o = Z o= Z o o » - 0 <+ ® a o Z o o a o o © O D Z o o Z oo Z o o © N a = Qo a QO © o » QO ® o © QO © o © QO o o » QO © o © QO © [N o -
ug/L Hg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
EQL 0.005 0.002 0.005 0.002 0.002 0.005 0.005 0.002 0.002 0.002 0.002 0.005 0.005 0.005 0.005 0.005 0.002 0.002 0.01 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.005 0.002 0.002 0.002 0.002
HEPA (2018) PFAS NEMP Recreational Water 0.7 5.8
GHD 2017 C. jon of Fish 0.001 0.0082
Location Code Date Field ID
11/04/2018 SC 1W 77.7 1.83 1.18 15.5 0.586 0.014 0.012 0.118 1.57 0.4 0.008 0.041 0.002 0.568 2.24 0.036 62.2 0.014 86.3 82.8
11/04/2018 SC 2W 27.1 0.539 0.579 6.97 0.223 0.006 0.594 0.891 0.17 0.004 0.008 0.226 0.858 0.012 20.1 0.005 312 29.7
11/04/2018 SC 3W 14.3 0.436 0.248 317 0.099 024 0.305 0.07 0.006 0.096 0.37 0.006 11.1 0.003 16.1 15.4
% 11/04/2018 SC 3W PMA 445 0.045 0.034 0.39 0.02 0.036 0.032 0.003 0.004 0.014 0.045 0.007 4.06 4.69 4.6
g 11/04/2018 SC 4W 3.64 0.073 0.062 0.899 0.029 0.055 0.068 0.03 0.029 0.089 0.004 2.74 4.08 3.93
= 11/04/2018 SC 4W PMA 12.1 0.327 0.206 2.58 0.084 0.187 0.236 0.04 0.073 0.267 0.005 9.49 135 12.9
° 11/04/2018 SC 5W 3.96 0.088 0.061 0.808 0.031 0.073 0.062 0.03 0.025 0.087 0.005 3.15 4.42 4.26
& 11/04/2018 SC 5W PMA 2.7 0.062 0.048 0.605 0.025 0.056 0.048 0.016 0.065 0.003 2.1 3.03 2.92
11/04/2018 SC 6W 3.78 0.088 0.053 0.765 0.024 0.061 0.056 0.02 0.072 0.004 3.06 4.14 4.00
13/04/2018 SC AW 8.88 0.155 0.136 1.86 0.029 0.133 0.181 0.04 0.029 0.236 0.01 7.02 9.83 9.48
13/04/2018 SC BW 8.27 0.167 0.17 197 0.051 0.134 0.206 0.05 0.034 0.276 6.3 9.36 8.98
11/04/2018 FMB -1W 0.031 0.006 0.025 0.031 0.031
= 11/04/2018 FMB -2W 1.89 0.052 0.05 0.668 0.024 0.047 0.052 0.018 0.068 1.22 2.2 2.1
g 11/04/2018 FMB -3W 0413 0.009 0.006 0.101 0.007 0.006 0.008 0.312 0.449 0.434
@ 11/04/2018 FMB -4W <0.002
= 11/04/2018 FMB -5W 0.025 0.011 0.014 0.025 0.025
e 11/04/2018 FMB -6W 0.026 0.011 0.015 0.026 0.026
- 11/04/2018 FMB -7W 0.016 0.002 0.014 0.016 0.016
11/04/2018 FMB -8W 0.042 0.019 0.023 0.042 0.042

A creek sample collected during WWTP disharge cycle

Environmental Standards

HEPA (2018) Recreational water health based guideline - PFAS National Environmental Management Plan, Heads of EPAs Australia and New Zealand (HEPA) and the Australian Government Department of the Environment and Energy (DoEE), January 2018
GHD (2017) PFAS Investigations, Derivation of PFAS soil and water criteria (marine water criteria), report for Airservices Australia, 17 May 2017



Appendix C - Sediment Quality Tables
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Table C1: Field Data Quality Assessment - Sediment

Sample ID FMB - 8
Date/Time 11/04/2018 15:00 (11/04/2018 13:00 11/04/2018
Field ID FMB -8 QA2 QQA2
Sample Type Normal Field_D Interlab_D
Matrix Type soil soil RPD |soil RPD
Unit EQL
Total Organic Carbon mg/kg 200 400 2,300 141 2,000 133
N-Ethyl perfluorooctane sulfonamidoacetic acid Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluoroheptane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
N-Methy! perfluorooctane sulfonamidoethanol MeFOSA Hg/L 0.002 0 0
mg/kg 0.0005 0 0
10:2 Fluorotelomer sulfonic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
4:2 Fluorotelomer sulfonic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
Perfluorobutane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
N-Methyl perfluorooctane sulfonamidoacetic acid Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluorohexane sulfonic acid (PFHxS) Hg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoropentanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
8:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
mg/kg 0.0005 0 0
N-Ethyl perfluorooctane sulfonamide Hg/L 0.002 0 0
mg/kg 0.0005 0 0
N-Ethyl perfluorooctane sulfonamidoethanol Hg/L 0.002 0 0
mg/kg 0.0005 0 0
N-Methyl perfluorooctane sulfonamide Hg/L 0.002 0 0
mg/kg 0.0005 0 0
6:2 Fluorotelomer Sulfonate (6:2 FTS) Hg/L 0.005 0 0
mg/kg 0.0005 0 0
Perfluorooctanoic acid (PFOA) Mg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoropentane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorobutanoic acid pg/L 0.005 0 0
mg/kg 0.001 0 0
Perfluorodecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorodecane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorododecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorcheptanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorohexanoic acid (PFHxA) Mg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorononanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorooctane sulfonic acid (PFOS) Hg/L 0.001 0.19 180 0.06 143
mg/kg 0.0002 0.0034 178 0
Perfluorooctane sulfonamide (FOSA) Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluorotetradecanoic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
Perfluorotridecanoic acid Hg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoroundecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0




Table C2: PFAS in Sediments

Per- and Polyfluoroalkyl Substances (PFAS) by LCMS
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mgkg | mgkg [ mghkg | mghkg [ mgkg | mgkg [ mgkg [ mghkg | mgkg [ mgkg | mgkg [ mgkg | mgkg | mgkg [ mgkg | mgkg [ mgkg | mgkg [ mgkg [ mghkg | mgkg [ mgkg | mgkg [ mgkg [ mgkg | mgkg [ mgkg | mgkg [ mgkg | mgkg [ mgkg
EQL 0.0002 | 0.0005 | 0.0002 | 0.0002 | 0.0005 | 0.0005 | 0.002 | 0.0002 | 0.0002 | 0.0002 | 0.0005 [ 0.0005 | 0.005 | 0.0005 | 0.0005 | 0.0002 | 0.0002 | 0001 [ 0.002 | 0.0002 | 0.0002 | 0.0002 | 00002 | 0.0002 | 0.0002 [ 0.002 | 0.0005 | 0.0002 | 0.002 | 0.002 [ 0.0002
Location Code Date Field 1D (depth mm)
11/04/2018 SC 1S (0-100) 0.103 0.0003 0.0002 0.0036 0.0002 0.0994 0.104 0.103
11/04/2018 SC 1S (150-300) 0.003 0.0005 0.0025 0.003 0.003
11/04/2018 SC 2S (0-100) 0.0138 0.0005 0.0055 0.0002 0.0002 0.0083 0.0147 0.0142
11/04/2018 SC 25 (150-300) 0.0262 0.0009 0.0095 0.0004 0.0004 0.0167 0.0279 0.027
11/04/2018 SC 35 (0-100) 0.0081 0.0006 0.0075 0.0081 0.0081
11/04/2018 SC 38 (150-300)
~
] 11/04/2018 SC 4S (0-100) 0.0053 0.0004 0.0049 0.0053 0.0053
S 11/04/2018 SC 4S (150-300) 0.0014 0.0014 0.0014 0.0014
s 11/04/2018 SC 5S (0-100) 0.0105 0.0002 0.0004 0.0101 0.0107 0.0105
& 11/04/2018 SC 58 (150-300) 0.004 0.0003 0.0003 0.0037 0.0043 0.004
11/04/2018 SC 6S (0-100) 0.0061 0.0002 0.0059 0.0061 0.0061
11/04/2018 SC 6S (150-300) 0.0003 0.0003 0.0003 0.0003
13/04/2018 SC AS (0-100) 0.0185 0.0008 0.0013 0.0008 0.0177 0.0206 0.0198
13/04/2018 SC AS (150-300) 0.0039 0.0002 0.0037 0.0039 0.0039
13/04/2018 SC BS (0-100) 0.0163 0.0009 0.0154 0.0163 0.0163
13/04/2018 SC BS (150-300) 0.0073 0.0002 0.0005 0.0068 0.0075 0.0075
11/04/2018 FMB-1S 0.0004 0.0004 0.0004 0.0004
= 11/04/2018 FMB-2S 0.0013 0.0013 0.0013 0.0013
8 11/04/2018 FMB-3S 0.0012 0.0012 0.0012 0.0012
o 11/04/2018 FMB-4S
= 11/04/2018 FMB-5S 0.0005 0.0005 0.0005 0.0005
[ 11/04/2018 FMB-6S
w 11/04/2018 FMB-7S
11/04/2018 FMB - 8 0.0034 0.0034 0.0034 0.0034




Table C3: ASLP Leachable PFAS in Sediments

Per- and Polyfluoroalkyl Substances (PFAS) by LCMS
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mg/kg Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l
EQL 0.0002 0.01 0.05 0.02 0.02 0.05 0.05 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.05 0.05 0.01 0.02 0.1 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.05 0.02 0.02 0.01 0.01

Location Code Date Field ID
11/04/2018 SC 1S (0-100) 0.103 0.37 0.06 0.31 0.37 0.37
11/04/2018 SC 2S (0-100) 0.0138 0.33 0.03 0.16 0.02 0.17 0.38 0.35
§ 11/04/2018 SC 3S (0-100) 0.0081 0.86 0.05 0.81 0.86 0.86
L:> 11/04/2018 SC 4S (0-100) 0.0053 0.42 0.03 0.39 0.42 0.42
l:‘; 11/04/2018 SC 5S (0-100) 0.0105 0.3 0.3 0.3 0.3
'(% 11/04/2018 SC 6S (0-100) 0.0061 0.32 0.32 0.32 0.32
13/04/2018 SC AS (0-100) 0.0185 0.37 0.03 0.34 0.37 0.37
13/04/2018 SC BS (0-100) 0.0163 0.34 0.03 0.31 0.34 0.34
- 11/04/2018 FMB-1S 0.0004 0.03 0.03 0.03 0.03
§ 11/04/2018 FMB-2S 0.0013 0.03 0.03 0.03 0.03
”q'; 11/04/2018 FMB-3S 0.0012 0.03 0.01 0.03 0.04 0.04
= 11/04/2018 FMB-5S 0.0005 0.02 0.02 0.02 0.02
g 11/04/2018 FMB-7S

- 11/04/2018 FMB - 8 0.19 0.19 0.19 0.19




Table C4: Other Parameters in Sediments

Total Organic
Exchangeable Cations on Alkaline Soils Particle Size Analysis (Sieving) Carbon
—~ _ —~ = S
z 2 2 Z £ g : 3 2
g g S 3 £ g N K 0y b £ £ £ £ £ £ S
c E c 3 c 5 c ¥ A = 3 £ 1S S S S =1 £ £ S = = £ o
g3 g g g 3 g 5 o 2 5 g 2 £ E S 3 3 3 S 5 £ S 5 S =
2 T 2 = 23 g8 L < & o S 12 2 3 S 3 h N < > S & 2 5
w o w = w o w o O [ N [©) (@) + + + + + + + + + + + + [
meq/100g [ meqg/100g | meqg/100g | meq/100g | meq/100g % % % % % % % % % % % % % % % % mg/kg
|EQL 0.2 0.2 0.2 0.2 0.2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 200
Location Code Date Field ID
11/04/2018 SC 1S (0-100) 1.5 0.8 0.2 2.5 6 93 1 94 61 10 4 3 1 2,300
11/04/2018 SC 1S (150-300) 1.4 0.6 2.2 7 93 93 55 9 2 1 1,100
11/04/2018 SC 2S (0-100) 6.5 0.9 7.6 14 86 86 57 16 6 3 3,800
11/04/2018 SC 28 (150-300) 10.3 1.3 0.2 0.3 12.2 20 80 80 56 14 4 1 7,800
11/04/2018 SC 3S (0-100) 1.5 2.7 0.6 0.3 5.1 5 93 2 95 83 26 9 5 2 2 1 6,000
11/04/2018 SC 3S (150-300) 1.1 2.1 0.6 0.2 41 7 92 1 93 57 12 7 4 2 2,600
é 11/04/2018 SC 4S (0-100) 0.9 1.8 0.6 1 4.3 7 93 93 61 10 4 2 5,700
o 11/04/2018 SC 4S (150-300) 0.6 1.3 0.4 0.5 2.8 8 92 92 49 11 4 2 1,500
% 11/04/2018 SC 5S (0-100) 0.7 1.2 0.4 0.6 2.9 5 94 1 95 75 17 6 3 1 3,300
.(‘/E) 11/04/2018 SC 5S (150-300) 0.8 1.4 0.4 0.5 3.1 7 92 1 93 70 16 6 3 2 1,400
11/04/2018 SC 6S (0-100) 1.1 1.3 0.5 0.8 3.7 5 92 3 95 72 30 12 6 4 2 2 1 3,300
11/04/2018 SC 6S (150-300) 1.2 1.2 0.3 0.6 3.2 5 87 8 95 73 28 17 14 10 7 4 4,000
13/04/2018 SC AS (0-100) 1.8* 1.1* 0.2* 3.1* 8 92 92 72 19 6 3 1 1,500
13/04/2018 SC AS (150-300) 1 1.1 0.3 0.3 2.7 5 95 95 77 21 6 3 1,000
13/04/2018 SC BS (0-100) 13.8* 0.8* 0.1* 0.2* 14.9* 5 93 2 95 62 16 7 4 3 2 2 1,700
13/04/2018 SC BS (150-300) 1.8 1.2 0.3 0.4 3.6 8 90 2 92 71 16 7 4 3 2 1,600
- 11/04/2018 FMB-1S 0.8 1.3 0.5 0.8 3.3 5 94 1 95 54 9 4 2 1 1 3,000
§ 11/04/2018 FMB-2S 0.8 1 0.3 0.5 27 3 96 1 97 82 12 4 2 1 1,900
% 11/04/2018 FMB-3S 0.9 0.9 0.3 0.4 26 2 97 1 98 70 11 3 1 800
s 11/04/2018 FMB-5S 0.8 1.3 0.4 0.6 3.1 4 96 96 63 10 3 2 1,600
o 11/04/2018 FMB-7S 0.9 2.1 1 1 5 13 87 87 34 4 2 1 2,000
L 11/04/2018 FMB - 8 0.6 0.5 0.3 1.5 1 99 99 72 4 2,300

*Exchangeable Cations with pre-treatment
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Table D1: PFAS in Biota

O | —

(le101 Jo wng) Sv4d|H|S

€lo

kOu —

pioe ojouedapunoioniped| s, (S

£ lo

2l

pIoe ojouedapLloIoNPad| B | S

€lo

2l

pIoe ojouedapelajolon|pad| s, | S

€lo

(VSO4) epiweuoyns| £ m

suejoooioniad| £|S

(SO4d) pre( 2[5

oluoyns sueooIoN|ua | & =

kGu —

pioe ojoueuouoioniuad| | S

1= [=)

(vxH4d)| 2|5

pioe ojouexayoion|uad| & =

kOu —

pioe ojouejdayoioniped|s (S

1= [=)

2lo

pioe ojouedapopoion|ped| s, (S

€lo

poel 2

ojuoyns sueospoloniuad| & =

D | —

pioe olouedspolon|ped|s,|S

1= [=)

2w

pioe oloueingoionipad| g, (S

€ lo

proe| & W

oluoyns suejuadoionjuad| &[S

(vodd)| 2|5

pioe olouejooosoniad| £ =

(s14 29| 2|

sjeuOyNS Jewojsiolon|4 Z:9| & =
(%)
<
L
o

aplweuoyns M P

suejooosoned [AylsN-N| € S

loueyjeopiweuoyns| 2|

auejooosonjuad JAUI3-N m M

aplweuoyns u/ﬁw m

auejooosoniuad 1AUI3-N m o

proe( & m

oluoyns Jawojelolonid z:g| £ S

oo

pioe ojouejuadoioniped| g, (S

€ |o

payduelg - (SO4d) pioe| 2[5

o1uoyns suepooion|uad| & =

(SXH4d) poe| 2|5

oluoy|Ns suexayolon|ed| & =

pioe oyeoeopiweuoyns| 2|5

auejoooloniuad [AYIBIN-N m M

proel 2|5

oluoy|ns suengolonyad| & S

proe| 2 m

oluoyns Jswojeiosoni4 z:y| €S

proe| 2 m

oluoyns Jawojejosonid Z:0L| &[S

VSO 5|

loueyeopiweuoyns| 5| S

auejooosoniuad [AYIBIN-N Ele

oleD geT - (leoL| 2 S (o
JO wNg) SXH4d/SO4d m =

aulon|4 ﬂmu S

o

se 410 - ¥0 dOoL o wns| (3

ploe M S

oluoyns sueydeyolonipad| & =

pioe oneoeopiweuoyns| 2|5

auejooosonjuad JAUI3-N m M

< Jeaur - (SO4d) pre| 2|5

z oluoyNs suejoooion|ad| £ =

EQL

FSANZ 2017 Finfish Trigger Point

Matrix Type

|Biota

Field ID

Date/Time
|1 1/04/2018 13:00

|FMB - Oysters
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Food Standards Australia New Zealand (FSANZ 2017) Perfluorinated chemicals in food — Proposed trigger points for investigation, finfish dietary exposure, Australian Government Department of Health
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Table B1: Field Data Quality Assessment - Water

Location Code
Date/Time 11/04/2018 13:00
Field ID SC 6W QA1 QQA1 (WATER)
Sample Type Normal Field_D Interlab_D
Matrix Type water water RPD water RPD
Unit EQL
PFAS
Perfluoro-n-hexadecanoic acid pg/L 0.005 0
PFOS/PFHxS (Sum of Total) - Lab Mg/l 0.001 3.74 3.78 1 7.2 63
N-Ethyl perfluorooctane pg/L 0.002 0 0
Perfluoroheptane sulfonic acid pg/L 0.001 0.086 0.088 2 0.095 10
N-Methyl perfluorooctane pg/L 0.002 0 0
10:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
4:2 Fluorotelomer sulfonic acid Mg/L 0.001 0 0
Perfluorobutane sulfonic acid pg/L 0.001 0.053 0.047 12 0.085 46
N-Methy! perfluorooctane pg/L 0.002 0
Perfluorohexane sulfonic acid pg/L 0.001 0.765 0.725 5 0.80
Perfluoropentanoic acid pg/L 0.001 0.024 0.024 0 0.033 32
8:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
N-Ethyl perfluorooctane sulfonamide |ug/L 0.002 0 0
N-Ethyl perfluorooctane ug/L 0.002 0 0
N-Methyl perfluorooctane sulfonamide |ug/L 0.002 0 0
6:2 Fluorotelomer Sulfonate (6:2 FTS) |ug/L 0.005 0 0
Perfluorooctanoic acid (PFOA) pg/L 0.001 0.061 0.059 3 0.067 9
Perfluoropentane sulfonic acid pg/L 0.001 0.056 0.050 11 0.27 131
Perfluorobutanoic acid Mg/l 0.005 0 0.028 95
Perfluorodecanoic acid ug/L 0.001 0 0.004 67
Perfluorodecane sulfonic acid pg/L 0.001 0 0
Perfluorododecanoic acid ug/L 0.001 0 0
Perfluoroheptanoic acid pg/L 0.001 0.020 0.019 5 0.026 26
Perfluorohexanoic acid (PFHxA) pg/L 0.001 0.072 0.063 13 0.15 70
Perfluorononanoic acid Mg/L 0.001 0.004 0.004 0 0.007 55
Perfluorooctane sulfonic acid (PFOS) |ug/L 0.001 2.98 3.06 3 6.4 73
Perfluorooctane sulfonamide (FOSA) |ug/L 0.002 0 0
Perfluorotetradecanoic acid pg/L 0.001 0 0
Perfluorotridecanoic acid pg/L 0.001 0 0
Perfluoroundecanoic acid Hg/L 0.001 0 0.001 0




Table C1: Field Data Quality Assessment - Sediment

Sample ID FMB - 8
Date/Time 11/04/2018 15:00 (11/04/2018 13:00 11/04/2018
Field ID FMB -8 QA2 QQA2
Sample Type Normal Field_D Interlab_D
Matrix Type soil soil RPD |soil RPD
Unit EQL
Total Organic Carbon mg/kg 200 400 2,300 141 2,000 133
N-Ethyl perfluorooctane sulfonamidoacetic acid Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluoroheptane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
N-Methy! perfluorooctane sulfonamidoethanol MeFOSA Hg/L 0.002 0 0
mg/kg 0.0005 0 0
10:2 Fluorotelomer sulfonic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
4:2 Fluorotelomer sulfonic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
Perfluorobutane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
N-Methyl perfluorooctane sulfonamidoacetic acid Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluorohexane sulfonic acid (PFHxS) Hg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoropentanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
8:2 Fluorotelomer sulfonic acid pg/L 0.001 0 0
mg/kg 0.0005 0 0
N-Ethyl perfluorooctane sulfonamide Hg/L 0.002 0 0
mg/kg 0.0005 0 0
N-Ethyl perfluorooctane sulfonamidoethanol Hg/L 0.002 0 0
mg/kg 0.0005 0 0
N-Methyl perfluorooctane sulfonamide Hg/L 0.002 0 0
mg/kg 0.0005 0 0
6:2 Fluorotelomer Sulfonate (6:2 FTS) Hg/L 0.005 0 0
mg/kg 0.0005 0 0
Perfluorooctanoic acid (PFOA) Mg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoropentane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorobutanoic acid pg/L 0.005 0 0
mg/kg 0.001 0 0
Perfluorodecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorodecane sulfonic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorododecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorcheptanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorohexanoic acid (PFHxA) Mg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorononanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluorooctane sulfonic acid (PFOS) Hg/L 0.001 0.19 180 0.06 143
mg/kg 0.0002 0.0034 178 0
Perfluorooctane sulfonamide (FOSA) Hg/L 0.002 0 0
mg/kg 0.0002 0 0
Perfluorotetradecanoic acid Hg/L 0.001 0 0
mg/kg 0.0005 0 0
Perfluorotridecanoic acid Hg/L 0.001 0 0
mg/kg 0.0002 0 0
Perfluoroundecanoic acid pg/L 0.001 0 0
mg/kg 0.0002 0 0
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ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :EM1806226 Page :10f36
Client : GHD PTY LTD Laboratory : Environmental Division Melbourne
Contact : MR PETER TOPLISS Contact . Shirley LeCornu
Address : 2 SALAMANCA SQUARE Address : 4 Westall Rd Springvale VIC Australia 3171
HOBART TAS, AUSTRALIA 7000
Telephone . +61 03 6332 5500 Telephone : +61-3-8549 9630
Project : 3218792 Date Samples Received : 13-Apr-2018 10:00 v,
. B . N 7,

grge;number : 3218792 Date Analysis Commenced  : 16-Apr-2018 S\\\\_/_///,z A

-O-C number f— Issue Date . 23-Apr-2018 19:39 ili\/i;: N ATA
Sampler : DE
Site : Aiservices Sinclair Creek and Five Mile Beach %///—:\\\g v
Quote number : EN/005/15 VICTORIA (Primary work only) /,'/'I/,/,a\\‘\\\\ Accreditation No. 825
No. of samples received - 41 Accredited for compliance with
No. of samples analysed 41 ISO/IEC 17025 - 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

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Dilani Fernando Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC

Franco Lentini Sydney Organics, Smithfield, NSW

Greg Vogel Lab Manager Sydney Inorganics, Smithfield, NSW

Nathan Webb Asbestos Identifier Newcastle - Inorganics, Mayfield West, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

General Comments

The

ALS

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

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

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

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

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

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

Key :

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

EP231X: High LCS recovery deemed acceptable as all associated analyte results are less than LOR.

EP231: Matrix Spike recovery bias low due to matrix interference

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+ + AI3+).

EP231X (Biota): ALS NATA accreditation for PFAS in Biota covers all Perfluoroalkyl Sulfonic Acids, Perfluoroalkyl Carboxylic Acids and (n:2) Fluorotelomer Sulfonic Acids in fish (whole and muscle), plants and
vegetable matrices, with the exception PFBA (fish only), EtFOSA, MeFOSE, EtFOSE, MeFOSAA, EtFOSAA.
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: ASLP LEACHATE Client sample ID SC 1S (0-100) SC 2S (0-100) SC 3S (0-100) SC 4S (0-100) SC 5S (0-100)
(Matrix: WATER)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number | LOR Unit EM1806226-001 EM1806226-002 EM1806226-003 EM1806226-004 EM1806226-005

Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids B
Perfluorobutane sulfonic acid 375-73-5| 0.02 Hg/L <0.02 <0.02 <0.02 <0.02 <0.02

(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.02 pg/L 0.06 0.16 0.05 0.03 <0.02
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.01 Mg/l 0.31 0.17 0.81 0.39 0.30
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids 3
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 <0.1 <0.1 <0.1
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 0.02 <0.01 <0.01 <0.01
Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroundecanoic acid 2058-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides B
Perfluorooctane sulfonamide 754-91-6| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(FOSA)
N-Methyl perfluorooctane 31506-32-8| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05

sulfonamide (EtFOSA)
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: ASLP LEACHATE Client sample 1D SC 1S (0-100) SC 2S (0-100) SC 3S (0-100) SC 4S (0-100) SC 5S (0-100)
(Matrix: WATER)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number ~ LOR Unit EM1806226-001 EM1806226-002 EM1806226-003 EM1806226-004 EM1806226-005

Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued f
N-Methyl perfluorooctane 24448-09-7| 0.05 Hg/L <0.05 <0.05 <0.05 <0.05 <0.05

sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.02 Mg/l <0.02 0.03 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids 4
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 |  0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(10:2 FTS)

EP231P: PFAS Sums
Sum of PFAS — 0.01 pg/L 0.37 0.38 0.86 0.42 0.30
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L 0.37 0.33 0.86 0.42 0.30

1

Sum of PFAS (WA DER List) — | o001 ng/L 0.37 0.35 0.86 0.42 0.30

EP231S: PFAS Surrogate |
13C4-PFOS —- 0.02 % 100 117 114 104 97.4
13C8-PFOA — 0.02 % 81.8 110 116 106 76.0
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Work Order - EM1806226
Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: ASLP LEACHATE Client sample ID SC 6S (0-100) QA1 FMB-1S FMB-2S FMB-3S

(Matrix: WATER)

Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number | LOR Unit EM1806226-006 EM1806226-019 EM1806226-023 EM1806226-024 EM1806226-025

Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids B
Perfluorobutane sulfonic acid 375-73-5| 0.02 Hg/L <0.02 <0.02 <0.02 <0.02 <0.02

(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.01 Mg/l 0.32 0.38 0.03 0.03 0.03
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids 3
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 <0.1 <0.1 <0.1
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 <0.01 <0.01 0.01
Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroundecanoic acid 2058-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides B
Perfluorooctane sulfonamide 754-91-6| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(FOSA)
N-Methyl perfluorooctane 31506-32-8| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05

sulfonamide (EtFOSA)
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: ASLP LEACHATE Client sample ID SC 6S (0-100) QA1 FMB-1S FMB-2S FMB-3S

(Matrix: WATER)

Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number  LOR Unit EM1806226-006 EM1806226-019 EM1806226-023 EM1806226-024 EM1806226-025

Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued f
N-Methyl perfluorooctane 24448-09-7| 0.05 Hg/L <0.05 <0.05 <0.05 <0.05 <0.05

sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids 4
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 |  0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
(10:2 FTS)

EP231P: PFAS Sums
Sum of PFAS — 0.01 pg/L 0.32 0.38 0.03 0.03 0.04
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L 0.32 0.38 0.03 0.03 0.03

1

Sum of PFAS (WA DER List) — | o001 ng/L 0.32 0.38 0.03 0.03 0.04

EP231S: PFAS Surrogate |
13C4-PFOS —- 0.02 % 98.7 100 107 96.5 99.2
13C8-PFOA — 0.02 % 84.5 88.4 96.0 77.2 78.7
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: ASLP LEACHATE
(Matrix: WATER)

Client sample ID

FMB-5S

FMB-7S

QA2

FMB - 8

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

[11-Apr-2018]

sulfonamide (EtFOSA)

Compound CAS Number LOR Unit EM1806226-027 EM1806226-029 EM1806226-037 EM1806226-039 mmmm——-
Result Result Result Result -

EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.02 Hg/L <0.02 <0.02 <0.02 <0.02
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 —
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 _—
(PFHXxS)
Perfluoroheptane sulfonic acid 375-92-8, 0.02 pg/L <0.02 <0.02 <0.02 <0.02 —
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 0.01 pg/L 0.02 <0.01 0.19 <0.01 ——
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 _—
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 <0.1 <0.1 ————
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L <0.02 <0.02 <0.02 <0.02 -
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 <0.02 <0.02 <0.02 —
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 —
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 <0.01 <0.01 nnn
Perfluorononanoic acid (PFNA) 375-95-1 0.02 pg/L <0.02 <0.02 <0.02 <0.02 ————
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 <0.02 <0.02 <0.02 -
Perfluoroundecanoic acid 2058-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 _—
(PFUNnDA)
Perfluorododecanoic acid 307-55-1| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 -
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 <0.02 —
(PFTIDA)
Perfluorotetradecanoic acid 376-06-7 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 ——-
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 -
(FOSA)
N-Methyl perfluorooctane 31506-32-8| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 -
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2| 0.05 pg/L <0.05 <0.05 <0.05 <0.05 ——
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

Analytical Results

Sub-Matrix: ASLP LEACHATE
(Matrix: WATER)

Client sample ID

FMB-5S

FMB-7S

QA2

FMB - 8

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

[11-Apr-2018]

Compound CAS Number LOR Unit EM1806226-027 EM1806226-029 EM1806226-037 EM1806226-039 mmmm——-
Result Result Result Result -
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methyl perfluorooctane 24448-09-7| 0.05 ug/L <0.05 <0.05 <0.05 <0.05 ——
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 -
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9| 0.02 ug/L <0.02 <0.02 <0.02 <0.02 —-
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 -
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 -
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 -
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 |  0.05 pg/L <0.05 <0.05 <0.05 <0.05 -
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS —- 0.01 pg/L 0.02 <0.01 0.19 <0.01 -
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L 0.02 <0.01 0.19 <0.01 -
1
Sum of PFAS (WA DER List) — 0.01 pg/L 0.02 <0.01 0.19 <0.01 ———-
EP231S: PFAS Surrogate
13C4-PFOS — 0.02 % 112 113 107 106 ————
13C8-PFOA — 0.02 % 105 85.0 99.4 108 ———-
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: BIOTA
(Matrix: BIOTA)

Client sample ID

FMB - Oysters

Client sampling date / time

11-Apr-2018 13:00

Biota Sample Pre-Preparation
@ Sample Description

Compound CAS Number | LOR Unit

EM1806226-038

Result

oysters

@ Weight of Sample Prepared

EP231_TOP_A: Perfluoroalkyl Sulfonic Acids

— 0.1 g

17.8

Perfluorooctane sulfonamide
(FOSA)

EP231_TOP_C: Perfluoroalkyl Sulfonamides
754-91-6 5 ug’kg

<5

Perfluorobutane sulfonic acid 375-73-5 1 ua/kg <1 - J— _— _—
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 1 ug/kg <1 - J— _— —
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 1 Ha/kg <1 e J— — -
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 1 ua/kg <1 j— a— _— -
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 1 ug/kg <1 - J— _— —
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 2 ug/kg <2 a—— j— — —
(PFDS)

EP231_TOP_B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 5 ug/kg <5 — j— —— —
Perfluoropentanoic acid (PFPeA) 2706-90-3 2 ug/kg <2 —— j— — —
Perfluorohexanoic acid (PFHxA) 307-24-4 1 ug/kg <1 —— j— — —
Perfluoroheptanoic acid (PFHpA) 375-85-9 1 ua/kg <1 J— — a— a—
Perfluorooctanoic acid (PFOA) 335-67-1 1 Ha/kg <1 - e j— —
Perfluorononanoic acid (PFNA) 375-95-1 1 Ha/kg <1 - J— j— —
Perfluorodecanoic acid (PFDA) 335-76-2 1 Ha/kg <1 [ [ j— —
Perfluoroundecanoic acid 2058-94-8 1 Ha/kg <1 - j— - ——
(PFUNDA)
Perfluorododecanoic acid 307-55-1 2 ua/kg <2 - J— _— -
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 2 Ha/kg <2 - J— _— —
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 2 Ha/kg <2 - j— - ——
(PFTeDA)
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: BIOTA
(Matrix: BIOTA)

Client sample ID

FMB - Oysters

Client sampling date / time

11-Apr-2018 13:00

Compound

CAS Number

EP231_TOP_C: Perfluoroalkyl Sulfonamides - Continued

LOR

Unit

EM1806226-038

Result

sulfonamidoacetic acid

N-Methyl perfluorooctane 31506-32-8 5 Ha/kg <5 e J— _— -
sulfonamide (MeFOSA)

N-Ethyl perfluorooctane 4151-50-2 2 ua/kg <2 —— j— — —
sulfonamide (EtFOSA)

N-Methy! perfluorooctane 24448-09-7 2 uglkg <2 - J— —- —
sulfonamidoethanol (MeFOSE)

N-Ethyl perfluorooctane 1691-99-2 2 Ha/kg <2 e J— _— -
sulfonamidoethanol (EtFOSE)

N-Methy! perfluorooctane 2355-31-9 1 ug/kg <1 —— j— — —
sulfonamidoacetic acid

(MeFOSAA)

N-Ethyl perfluorooctane 2991-50-6 1 ug/kg <1 - - J— —-

(10:2 FTS)

EP231_TOP_P: PFAS Sums ‘

(EtFOSAA)

4:2 Fluorotelomer sulfonic acid 757124-72-4 2 ug/kg <2 - J— _— .
(4:2 FTS)

6:2 Fluorotelomer sulfonic acid 27619-97-2 2 Ha/kg <2 e J— — -
(6:2 FTS)

8:2 Fluorotelomer sulfonic acid 39108-34-4 2 ua/kg <2 - J— I —
(8:2 FTS)

10:2 Fluorotelomer sulfonic acid 120226-60-0 2 ug/kg <2 - J— _— —

EP231A: Perfluoroalkyl Sulfonic Acids

Sum of PFAS — 1 ug/kg <1 —— j— J— a—

Sum of PFHxS and PFOS 355-46-4/1763-23- 1 ug/kg <1 J— j— — —
1

Sum of TOP C4 - C14 as Fluorine — 1 ug/kg <1 —— j— — —

(PFHxS)

Perfluorobutane sulfonic acid 375-73-5 1 Ha/kg <1 - J— _— -
(PFBS)

Perfluoropentane sulfonic acid 2706-91-4 1 ug/kg <1 - Ju— _— —
(PFPeS)

Perfluorohexane sulfonic acid 355-46-4 1 ua/kg <1 e a—— _— -
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Work Order - EM1806226

Client : GHD PTY LTD

Project . 3218792

Analytical Results

Sub-Matrix: BIOTA Client sample ID FMB - Oysters J— — i ——

(Matrix: BIOTA)
Client sampling date / time 11-Apr-2018 13:00 — — — —
Compound CAS Number LOR Unit EM1806226-038 | = - N I e—— [
Result - » —— — —
Perfluoroheptane sulfonic acid 375-92-8 1 Ha/kg <1 e — _— -
(PFHpS)
Perfluorooctane sulfonic acid 2795-39-3 1 ua/kg <1 a——- — — —
(PFOS) - Linear
Perfluorooctane sulfonic acid (PFOS) - —— 1 uglkg <1 - J— —- —
Branched
Perfluorooctane sulfonic acid 1763-23-1 1 Ha/kg <1 e — _— .
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 2 ua/kg <2 j— J— _— -
(PFDS)
EP231B: Perfluoroalkyl Carboxylic Acids ]

5 na/kg <5
Perfluoropentanoic acid (PFPeA) 2706-90-3 2 Ha/kg <2 [ j— — —
Perfluorohexanoic acid (PFHxA) 307-24-4 1 ug/kg <1 - j— — —
Perfluoroheptanoic acid (PFHpA) 375-85-9 1 ua/kg <1 - a— J— i
Perfluorooctanoic acid (PFOA) 335-67-1 1 ug/kg <1 J— — — —
Perfluorononanoic acid (PFNA) 375-95-1 1 ug/kg <1 — j— —— —
Perfluorodecanoic acid (PFDA) 335-76-2 1 ug/kg <1 — j— —— —
Perfluoroundecanoic acid 2058-94-8 1 ua/kg <1 -nen - j— J—
(PFUNDA)

Perfluorododecanoic acid 307-55-1 2 Ha/kg <2 J— j— a— a—
(PFDODA)

Perfluorotridecanoic acid 72629-94-8 2 ug/kg <2 - . — ——
(PFTrDA)

Perfluorotetradecanoic acid 376-06-7 2 ua/kg <2 — —— — —
(PFTeDA) .

Perfluorooctane sulfonamide 754-91-6 5 Ha/kg <5 J— J— a— —
(FOSA)

N-Methyl perfluorooctane 31506-32-8 5 Ha/kg <5 e J— _— -
sulfonamide (MeFOSA)

N-Ethyl perfluorooctane 4151-50-2 2 ua/kg <2 —— j— — —
sulfonamide (EtFOSA)

N-Methy! perfluorooctane 24448-09-7 2 uglkg <2 - J— —- —
sulfonamidoethanol (MeFOSE)
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: BIOTA
(Matrix: BIOTA)

Client sample ID

FMB - Oysters

Client sampling date / time

11-Apr-2018 13:00

EP231C: Perfluoroalkyl Sulfonamides - Continued

Compound CAS Number ~ LOR Unit

EM1806226-038

Result

sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids

N-Ethyl perfluorooctane 1691-99-2 2 Ha/kg <2 e J— _— -
sulfonamidoethanol (EtFOSE)

N-Methyl perfluorooctane 2355-31-9 1 ua/kg <1 - J— j— I
sulfonamidoacetic acid

(MeFOSAA)

N-Ethyl perfluorooctane 2991-50-6 1 ug/kg <1 - - J— —-

EP231P: PFAS Sums

EP231_TOP_S: PFAS Surrogate

4:2 Fluorotelomer sulfonic acid 757124-72-4 2 ug/kg <2 - J— _— .
(4:2 FTS)

6:2 Fluorotelomer sulfonic acid 27619-97-2 2 Ha/kg <2 e J— — -
(6:2 FTS)

8:2 Fluorotelomer sulfonic acid 39108-34-4 2 ua/kg <2 - J— I —
(8:2 FTS)

10:2 Fluorotelomer sulfonic acid 120226-60-0 2 ug/kg <2 - J— _— —
(10:2 FTS)

13C4-PFOS — 1 % 62.0 J— ——— — —

13C8-PFOA — 1 % 77.5 J— j— — —
EP231S: PFAS Surrogate

13C4-PFOS — 1 % 67.0 J— a— _— -

13C8-PFOA — 1 % 89.5 J— a— _— -
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 1S (0-100)

SC 28 (0-100)

SC 3S (0-100)

SC 45 (0-100)

SC 58 (0-100)

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number Unit EM1806226-001 EM1806226-002 EM1806226-003 EM1806226-004 EM1806226-005
Result Result Result Result Result
EA055: Moisture Content (Dried @ 105-110°C)
23.3 31.5 25.9
EA150: Particle Sizing
+75pm j— 1 % 94 86 95 93 95
+150pm j— 1 % 61 57 83 61 75
+300pm — 1 % 10 16 26 10 17
+425pum — 1 % 4 6 9 4 6
+600um — 1 % 3 3 5 2 3
+1180pm JE— 1 % 1 <1 2 <1 1
+2.36mm j— 1 % <1 <1 2 <1 <1
+4.75mm — 1 % <1 <1 1 <1 <1
+9.5mm —- 1 % <1 <1 <1 <1 <1
+19.0mm — 1 % <1 <1 <1 <1 <1
+37.5mm — 1 % <1 <1 <1 <1 <1
+75.0mm — 1 % <1 <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Fines (<75 pm) — 1 % 6 14 5 7 5
Sand (>75 pm) — 1 % 93 86 93 93 94
Gravel (>2mm) — 1 % 1 <1 2 <1 1
Cobbles (>6cm) — 1 % <1 <1 <1 <1 <1
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium J— 0.2 meq/100g 1.5 6.5 - 0.9 0.7
@ Exchangeable Magnesium — 0.2 meq/100g 0.8 0.9 - 1.8 1.2
2 Exchangeable Potassium J— 0.2 meq/100g 0.2 <0.2 - 0.6 0.4
2 Exchangeable Sodium J— 0.2 meq/100g <0.2 <0.2 - 1.0 0.6
@ Cation Exchange Capacity —- 0.2 meq/100g 25 7.6 —— 4.3 29
EDO007: Exchangeable Cations
Exchangeable Calcium — 0.1 meq/100g - - 15 - -
Exchangeable Magnesium — 0.1 meq/100g nnn —m- 2.7 —nme —nme
Exchangeable Potassium — 0.1 meq/100g -— - 0.6 -—— -——
Exchangeable Sodium — 0.1 meq/100g -— - 0.3 - -
Cation Exchange Capacity — 0.1 meq/100g -— - 5.1 - -
ENG60: ASLP Leaching Procedure
Initial pH JE— 0.1 pH Unit 6.6 7.8 7.9 7.8 7.6
After HCI pH JE— 0.1 pH Unit 1.8 1.8 1.8 1.8 1.8




Page : 14 of 36

Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID SC 1S (0-100) SC 2S (0-100) SC 3S (0-100) SC 4S (0-100) SC 5S (0-100)
(Matrix: SOIL)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number ~ LOR Unit EM1806226-001 EM1806226-002 EM1806226-003 EM1806226-004 EM1806226-005

Result Result Result Result Result

LP Leaching Procedure - Continued [
Extraction Fluid pH . k X 4.9 4.9 4.9

Final pH . X X 4.9 4.9 5.0
EP003: Total Organic Carbon (TOC) in Soil
| TotalOrganicCarbon __ — 002 | % | 023 : 0.60 0.57 033
EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.0002 mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg 0.0036 0.0055 0.0006 0.0004 0.0004
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg 0.0003 0.0005 <0.0002 <0.0002 0.0002
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0994 0.0083 0.0075 0.0049 0.0101
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDS)
EP231B: Perfluoroalkyl Carboxylic Acids |
Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg 0.0002 0.0002 <0.0002 <0.0002 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 0.0002 <0.0002 <0.0002 <0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFUNnDA)
Perfluorododecanoic acid 307-55-1 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 1S (0-100)

SC 28 (0-100)

SC 3S (0-100)

SC 45 (0-100)

SC 58 (0-100)

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number LOR Unit EM1806226-001 EM1806226-002 EM1806226-003 EM1806226-004 EM1806226-005
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(FOSA)
N-Methy! perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (EtFOSE)
N-Methyl perﬂuorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS ----| 0.0002 mg/kg 0.104 0.0147 0.0081 0.0053 0.0107
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.103 0.0138 0.0081 0.0053 0.0105
1
Sum of PFAS (WA DER List) ----| 0.0002 mg/kg 0.103 0.0142 0.0081 0.0053 0.0105
EP231S: PFAS Surrogate
13C4-PFOS ----| 0.0002 % 89.0 74.0 73.5 74.5 73.0
13C8-PFOA ----| 0.0002 % 78.0 72.0 71.0 72.5 60.5

ALS
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 6S (0-100)

SC 1S (150-300)

SC 2S (150-300)

SC 3S (150-300)

SC 48 (150-300)

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number Unit EM1806226-006 EM1806226-007 EM1806226-008 EM1806226-009 EM1806226-010
Result Result Result Result Result
EA055: Moisture Content (Dried @ 105-110°C)
33.1 23.4 21.5
EA150: Particle Sizing
+75pm j— 1 % 95 93 80 93 92
+150pm j— 1 % 72 55 56 57 49
+300pm — 1 % 30 9 14 12 1
+425pum — 1 % 12 2 4 7 4
+600pum — 1 % 6 1 1 4 2
+1180pum — 1 % 4 <1 <1 2 <1
+2.36mm — 1 % 2 <1 <1 <1 <1
+4.75mm —- 1 % 2 <1 <1 <1 <1
+9.5mm — 1 % 1 <1 <1 <1 <1
+19.0mm — 1 % <1 <1 <1 <1 <1
+37.5mm — 1 % <1 <1 <1 <1 <1
+75.0mm — 1 % <1 <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Fines (<75 pm) — 1 % 5 7 20 7 8
Sand (>75 pm) 1 % 92 93 80 92 92
Gravel (>2mm) — 1 % 3 <1 <1 1 <1
Cobbles (>6cm) — 1 % <1 <1 <1 <1 <1
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 1.1 1.4 10.3 - 0.6
@ Exchangeable Magnesium — 0.2 meq/100g 1.3 0.6 1.3 - 1.3
@ Exchangeable Potassium — 0.2 meq/100g 0.5 <0.2 0.2 - 0.4
2 Exchangeable Sodium J— 0.2 meq/100g 0.8 <0.2 0.3 - 0.5
@ Cation Exchange Capacity —- 0.2 meq/100g 3.7 2.2 12.2 eme 2.8
EDO007: Exchangeable Cations '
Exchangeable Calcium —- 0.1 meq/100g - J— J— 11 —
Exchangeable Magnesium —- 0.1 meq/100g — J— J— 2.1 —
Exchangeable Potassium —- 0.1 meq/100g - J— J— 0.6 —
Exchangeable Sodium —- 0.1 meq/100g — J— J— 0.2 —
Cation Exchange Capacity — 0.1 meq/100g e a——- — 4.1 —

Initial pH

ENG60: ASLP Leaching Procedure

— 0.1 pH Unit

7.8

After HCI pH

— 0.1 pH Unit

1.8
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID SC 6S (0-100) SC 1S (150-300) SC 2S (150-300) SC 3S (150-300) SC 4S (150-300)
(Matrix: SOIL)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number ~ LOR Unit EM1806226-006 EM1806226-007 EM1806226-008 EM1806226-009 EM1806226-010

Result Result Result Result Result

LP Leaching Procedure - Continued 3
Extraction Fluid pH . R J— — —

Final pH . X - - -
EP003: Total Organic Carbon (TOC) in Soil
| TotalOrganicCarbon _ — 002 | % | 0% : 0.78 0.26 015
EP231A: Perfluoroalkyl Sulfonic Acids ;
Perfluorobutane sulfonic acid 375-73-5| 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg 0.0002 0.0005 0.0095 <0.0002 <0.0002
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg <0.0002 <0.0002 0.0009 <0.0002 <0.0002
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0059 0.0025 0.0167 <0.0002 0.0014
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDS)
EP231B: Perfluoroalkyl Carboxylic Acids |
Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 <0.0002 0.0004 <0.0002 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 <0.0002 0.0004 <0.0002 <0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFUNnDA)
Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 6S (0-100)

SC 1S (150-300)

SC 2S (150-300)

SC 3S (150-300)

SC 48 (150-300)

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number LOR Unit EM1806226-006 EM1806226-007 EM1806226-008 EM1806226-009 EM1806226-010
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(FOSA)
N-Methy! perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (EtFOSE)
N-Methyl perﬂuorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS ----| 0.0002 mg/kg 0.0061 0.0030 0.0279 <0.0002 0.0014
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0061 0.0030 0.0262 <0.0002 0.0014
1
Sum of PFAS (WA DER List) ----| 0.0002 mg/kg 0.0061 0.0030 0.0270 <0.0002 0.0014
EP231S: PFAS Surrogate
13C4-PFOS ----| 0.0002 % 82.5 73.0 77.5 66.0 69.5
13C8-PFOA ----| 0.0002 % 62.0 76.5 80.5 60.5 66.5

ALS




Page : 19 of 36

Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 58 (150-300)

SC 68 (150-300)

QA1

FMB-1S

FMB-2S

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number Unit EM1806226-011 EM1806226-012 EM1806226-019 EM1806226-023 EM1806226-024
Result Result Result Result Result
EA055: Moisture Content (Dried @ 105-110°C)
23.8 25.8 20.9
EA150: Particle Sizing
+75pm j— 1 % 93 95 95 95 97
+150pm j— 1 % 70 73 82 54 82
+300pm — 1 % 16 28 28 9 12
+425pum — 1 % 6 17 1 4 4
+600um — 1 % 3 14 7 2 2
+1180pum JE— 1 % 10 5 1 1
+2.36mm J— 1 % <1 7 4 1 <1
+4.75mm — 1 % <1 4 3 <1 <1
+9.5mm J— 1 % <1 <1 3 <1 <1
+19.0mm — 1 % <1 <1 <1 <1 <1
+37.5mm — 1 % <1 <1 <1 <1 <1
+75.0mm — 1 % <1 <1 <1 <1 <1
EA150: Soil Classification based on Particle Size
Fines (<75 pm) — 1 % 7 5 5 5 3
Sand (>75 pm) — 1 % 92 87 91 94 96
Gravel (>2mm) — 1 % 1 8 4 1 1
Cobbles (>6cm) — 1 % <1 <1 <1 <1 <1
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g 0.8 1.2 1.2 0.8 0.8
@ Exchangeable Magnesium — 0.2 meq/100g 1.4 1.2 1.7 1.3 1.0
2 Exchangeable Potassium J— 0.2 meq/100g 0.4 0.3 0.5 0.5 0.3
2 Exchangeable Sodium J— 0.2 meq/100g 0.5 0.6 0.9 0.8 0.5
@ Cation Exchange Capacity —- 0.2 meq/100g 3.1 3.2 4.4 3.3 2.7
ENG60: ASLP Leaching Procedure
Initial pH J— 0.1 pH Unit - - 8.0 7.9 8.6
After HCI pH j— 0.1 pH Unit - - 1.7 1.8 1.8
Extraction Fluid pH — 0.1 pH Unit -— - 4.9 4.9 4.9
Final pH — 0.1 pH Unit -— - 5.3 5.0 6.0
EP003: Total Organic Carbon (TOC) in Soil
0.30 0.30 0.19

EP231A: Perfluoroalkyl Sulfonic Acids
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 5S (150-300)

SC 68 (150-300)

QA1

FMB-1S

FMB-2S

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

sulfonamide (EtFOSA)

Compound CAS Number LOR Unit EM1806226-011 EM1806226-012 EM1806226-019 EM1806226-023 EM1806226-024
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids - Continued
Perfluorobutane sulfonic acid 375-73-5| 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg 0.0003 <0.0002 <0.0002 <0.0002 <0.0002
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0037 0.0003 0.0045 0.0004 0.0013
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.0002 mg/kg 0.0003 <0.0002 <0.0002 <0.0002 <0.0002
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFUNnDA)
Perfluorododecanoic acid 307-55-1 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFTIDA)
Perfluorotetradecanoic acid 376-06-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(FOSA)
N-Methy! perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

ALS
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SC 58 (150-300)

SC 68 (150-300)

QA1

FMB-1S

FMB-2S

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number LOR Unit EM1806226-011 EM1806226-012 EM1806226-019 EM1806226-023 EM1806226-024
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methy! perfluorooctane 24448-09-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS ----| 0.0002 mg/kg 0.0043 0.0003 0.0045 0.0004 0.0013
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0040 0.0003 0.0045 0.0004 0.0013
1
Sum of PFAS (WA DER List) ----| 0.0002 mg/kg 0.0040 0.0003 0.0045 0.0004 0.0013
EP231S: PFAS Surrogate
13C4-PFOS ----| 0.0002 % 66.5 67.0 62.5 62.5 64.5
13C8-PFOA ----| 0.0002 % 71.0 66.5 64.0 74.0 62.5
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

FMB-3S

FMB-4S

FMB-5S

FMB-6S

FMB-7S

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number Unit EM1806226-025 EM1806226-026 EM1806226-027 EM1806226-028 EM1806226-029
Result Result Result Result Result
EA055: Moisture Content (Dried @ 105-110°C)
22.6 23.7 25.6
EA150: Particle Sizing
+75um — 1 % 98 - 96 - 87
+150um — 1 % 70 - 63 — 34
+300pm 1 % 1 10 4
+425um — 1 % 3 - 3 — 2
+600pum —- 1 % 1 - 2 j— 1
+1180pm — 1 % <1 - <1 J— <1
+2.36mm — 1 % <1 - <1 J— <1
+4.75mm J— 1 % <1 a—— <1 J— <1
+9.5mm J— 1 % <1 a—— <1 J— <1
+19.0mm —- 1 % <1 - <1 J— <1
+37.5mm —- 1 % <1 J— <1 — <1
+75.0mm —- 1 % <1 J— <1 — <1
EA150: Soil Classification based on Particle Size
Fines (<75 pm) — 1 % 2 - 4 j— 13
Sand (>75 pm) — 1 % 97 - 96 - 87
Gravel (>2mm) — 1 % 1 a——- <1 — <1
Cobbles (>6cm) — 1 % <1 - <1 a— <1
EDO006: Exchangeable Cations on Alkaline Soils
0.2 meq/100g 0.9 - 0.8 — 0.9
@ Exchangeable Magnesium — 0.2 meq/100g 0.9 - 1.3 - 21
@ Exchangeable Potassium — 0.2 meq/100g 0.3 - 0.4 P 1.0
@ Exchangeable Sodium —- 0.2 meq/100g 0.4 nme 0.6 nmn 1.0
@ Cation Exchange Capacity —- 0.2 meq/100g 2.6 nmn 341 P 5.0
ENG60: ASLP Leaching Procedure
Initial pH J— 0.1 pH Unit 8.8 - 8.6 - 8.5
After HCI pH j— 0.1 pH Unit 1.8 - 1.8 - 1.8
Extraction Fluid pH — 0.1 pH Unit 4.9 - 4.9 e 4.9
Final pH — 0.1 pH Unit 6.4 —m- 5.0 —m- 5.0
EP003: Total Organic Carbon (TOC) in Soil
0.16 - 0.20

EP231A: Perfluoroalkyl Sulfonic Acids
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

FMB-3S

FMB-4S

FMB-5S

FMB-6S

FMB-7S

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

sulfonamide (EtFOSA)

Compound CAS Number LOR Unit EM1806226-025 EM1806226-026 EM1806226-027 EM1806226-028 EM1806226-029
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids - Continued
Perfluorobutane sulfonic acid 375-73-5| 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0012 <0.0002 0.0005 <0.0002 <0.0002
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFUNDA)
Perfluorododecanoic acid 307-55-1 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(PFTeDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

ALS
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: SOIL Client sample 1D FMB-3S FMB-4S FMB-5S FMB-6S FMB-7S
(Matrix: SOIL)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number LOR Unit EM1806226-025 EM1806226-026 EM1806226-027 EM1806226-028 EM1806226-029

Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued 3
N-Methyl perfluorooctane 24448-09-7 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids )
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(8:2FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
(10:2 FTS)

EP231P: PFAS Sums )
Sum of PFAS --—--| 0.0002 mg/kg 0.0012 <0.0002 0.0005 <0.0002 <0.0002
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0012 <0.0002 0.0005 <0.0002 <0.0002

1

Sum of PFAS (WA DER List) —| 0.0002 malkg 0.0012 <0.0002 0.0005 <0.0002 <0.0002

EP231S: PFAS Surrogate L
13C4-PFOS -—--| 0.0002 % 62.0 65.5 69.5 67.5 61.5
13C8-PFOA - 0.0002 % 62.0 64.5 66.0 71.0 63.0
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

QA2

FMB -8

Client sampling date / time

11-Apr-2018 13:00

[11-Apr-2018]

EA055: Moisture Content (Dried @ 105-110°C)

EA150: Particle Sizing

Compound CAS Number Unit

EM1806226-037

EM1806226-039

Result

Result

EA150: Soil Classification based on Particle Size

+75um — 1 % 98 99 j— — a—
+150pm — 1 % 75 72 J— J— I
+300um —- 1 % 14 4 — — —
+425pm — 1 % 5 <1 — — —
+600pm — 1 % 4 <1 —— J— J—
+1180pm —- 1 % 3 <1 J— — —
+2.36mm —- 1 % 2 <1 —— J— —
+4.75mm — 1 % 2 <1 J— — —
+9.5mm J— 1 % 2 <1 j— J— a—
+19.0mm —- 1 % <1 <1 j— — —
+37.5mm — 1 % <1 <1 J— J— —
+75.0mm — 1 % <1 <1 J— — —

ENG60: ASLP Leaching Procedure

Fines (<75 pm) — 1 % 2 1 — a— a—
Sand (>75 pm) — 1 % 96 99 — — ——
Gravel (>2mm) — 1 % 2 <1 — — —
Cobbles (>6cm) — 1 % <1 <1 — a— a—
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium J— 0.2 meq/100g 0.8 0.6 —— - J—
@ Exchangeable Magnesium — 0.2 meq/100g 1.0 0.5 - - —
2 Exchangeable Potassium J— 0.2 meq/100g 0.3 <0.2 ——— - j—
@ Exchangeable Sodium — 0.2 meq/100g 0.5 0.3 . — —
@ Cation Exchange Capacity — 0.2 meq/100g 2.7 1.5 j— J— J—

Initial pH — 0.1 pH Unit 8.2 8.1 - — ——
After HCI pH — 0.1 pH Unit 1.8 1.8 . J— —
Extraction Fluid pH — 0.1 pH Unit 4.9 4.9 e j— J—

Final pH
EP003: Total Organic Carbon (TOC) in Soil

EP231A: Perfluoroalkyl Sulfonic Acids
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

QA2

FMB -8

Client sampling date / time

11-Apr-2018 13:00

[11-Apr-2018]

Compound

CAS Number LOR Unit

EP231A: Perfluoroalkyl Sulfonic Acids - Continued

EM1806226-037

EM1806226-039

Result

Result

EP231B: Perfluoroalkyl Carboxylic Acids

Perfluorobutane sulfonic acid 375-73-5| 0.0002 mg/kg <0.0002 <0.0002 J— _— -
(PFBS)

Perfluoropentane sulfonic acid 2706-91-4 | 0.0002 mg/kg <0.0002 <0.0002 J— I _—
(PFPeS)

Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg <0.0002 <0.0002 J— _— —
(PFHxS)

Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg <0.0002 <0.0002 J— i -
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0034 <0.0002 J— I _—
(PFOS)

Perfluorodecane sulfonic acid 335-77-3 | 0.0002 mg/kg <0.0002 <0.0002 J— _— —
(PFDS)

EP231C: Perfluoroalkyl Sulfonamides

Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 <0.001 J— — —
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 <0.0002 J— — —
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 <0.0002 j— — —
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 — — —
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 <0.0002 f— — —
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 <0.0002 f— — —
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 J— — —
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 J— _— i
(PFUNDA)

Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg <0.0002 <0.0002 J— _— -
(PFDODA)

Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg <0.0002 <0.0002 a— _— -
(PFTrDA)

Perfluorotetradecanoic acid 376-06-7 | 0.0005 mg/kg <0.0005 <0.0005 J— i _—
(PFTeDA)

sulfonamide (EtFOSA)

Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 <0.0002 a— - _—
(FOSA)

N-Methy! perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 <0.0005 j— — —
sulfonamide (MeFOSA)

N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 <0.0005 J— — —-
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Work Order - EM1806226
Client : GHD PTY LTD
Project . 3218792
Analytical Results
Sub-Matrix: SOIL Client sample 1D QA2 FMB -8 — o ——
(Matrix: SOIL)
Client sampling date / time 11-Apr-2018 13:00 [11-Apr-2018] — — —
Compound CAS Number  LOR Unit EM1806226-037 EM1806226-039 — e
Result Result —— — —
N-Methyl perfluorooctane 24448-09-7 | 0.0005 mg/kg <0.0005 <0.0005 J— _— -
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 <0.0005 j— — —
sulfonamidoethanol (EtFOSE)
N-Methy! perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 <0.0002 J— —- —
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 <0.0002 J— _— -
sulfonamidoacetic acid
(EtFOSAA)
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 <0.0005 J— I .
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 <0.0005 J— I _—
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 <0.0005 - — _—
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 J— — —
(10:2 FTS)
EP231P: PFAS Sums ‘
Sum of PFAS - 0.0002 mg/kg 0.0034 <0.0002 j— — ——
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0034 <0.0002
1
Sum of PFAS (WA DER List) - 0.0002 mg/kg 0.0034 <0.0002 J— —- —
13C4-PFOS - 0.0002 % 80.0 74.0 J— —— —

13C8-PFOA ----| 0.0002 % 80.5 78.5 —en - —
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

SC 1w

SC 2w

SC 3w

SC 4w

SC 5w

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

sulfonamide (MeFOSA)

Compound CAS Number LOR Unit EM1806226-013 EM1806226-014 EM1806226-015 EM1806226-016 EM1806226-017
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.002 Hg/L 1.18 0.579 0.248 0.062 0.061
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.002 Mg/l 1.57 0.891 0.305 0.068 0.062
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.002 pg/L 15.5 6.97 3.17 0.899 0.808
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.002 Mg/l 1.83 0.539 0.436 0.073 0.088
(PFHPS)
Perfluorooctane sulfonic acid 1763-23-1| 0.002 Mg/l 62.2 201 11.1 2.74 3.15
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.002 pg/L 0.041 0.008 0.006 <0.002 <0.002
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.01 ug/L 0.40 0.17 0.07 0.03 0.03
Perfluoropentanoic acid (PFPeA) 2706-90-3| 0.002 pg/L 0.586 0.223 0.099 0.029 0.031
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.002 ug/L 2.24 0.858 0.370 0.089 0.087
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.002 pg/L 0.568 0.226 0.096 0.029 0.025
Perfluorooctanoic acid (PFOA) 335-67-1| 0.002 ug/L 0.118 0.594 0.240 0.055 0.073
Perfluorononanoic acid (PFNA) 375-95-1| 0.002 pg/L 0.036 0.012 0.006 0.004 0.005
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.002 pg/L 0.008 0.004 <0.002 <0.002 <0.002
Perfluoroundecanoic acid 2058-94-8 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.002 pg/L 0.002 <0.002 <0.002 <0.002 <0.002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
(PFTIDA)
Perfluorotetradecanoic acid 376-06-7 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFTeDA)
Perfluorohexadecanoic acid 67905-19-5| 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFHXDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6 | 0.002 Mg/l 0.014 0.005 0.003 <0.002 <0.002
(FOSA)
N-Methy! perfluorooctane 31506-32-8 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: WATER Client sample ID SC 1w SC 2w SC 3w SC 4W SC 5W
(Matrix: WATER)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00 11-Apr-2018 13:00
Compound CAS Number  LOR Unit EM1806226-013 EM1806226-014 EM1806226-015 EM1806226-016 EM1806226-017

Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued f
N-Ethyl perfluorooctane 4151-50-2 | 0.005 Hg/L <0.005 <0.005 <0.005 <0.005 <0.005

sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.005 ug/L 0.012 <0.005 <0.005 <0.005 <0.005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.005 Mg/l 0.014 0.006 <0.005 <0.005 <0.005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.005 Mg/l <0.005 <0.005 <0.005 <0.005 <0.005
(10:2 FTS)

EP231P: PFAS Sums
Sum of PFAS —-| 0.002 ug/L 86.3 31.2 16.1 4.08 4.42
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.002 pg/L 77.7 271 14.3 3.64 3.96

1

Sum of PFAS (WA DER List) ---| 0.002 pg/L 82.8 29.7 15.4 3.93 4.26

EP231S: PFAS Surrogate E
13C4-PFOS - 0.002 % 94.1 86.2 83.7 67.4 924
13C8-PFOA - 0.002 % 96.6 91.2 93.9 731 94.5
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

ALS

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

SC 6W

SC 3W PM

SC 4W PM

SC 5W PM

FMB -1W

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 16:00

11-Apr-2018 16:00

11-Apr-2018 16:00

11-Apr-2018 13:00

sulfonamide (MeFOSA)

Compound CAS Number LOR Unit EM1806226-018 EM1806226-020 EM1806226-021 EM1806226-022 EM1806226-030
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.002 Hg/L 0.053 0.034 0.206 0.048 <0.002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.002 Mg/l 0.056 0.032 0.236 0.048 <0.002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.002 pg/L 0.765 0.390 2.58 0.605 0.006
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.002 Mg/l 0.086 0.045 0.327 0.062 <0.002
(PFHPS)
Perfluorooctane sulfonic acid 1763-23-1| 0.002 Mg/l 2.98 4.06 9.49 210 0.025
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.002 pg/L <0.002 0.004 <0.002 <0.002 <0.002
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.01 ug/L <0.01 <0.01 0.04 <0.01 <0.01
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.002 ug/L 0.024 0.020 0.084 0.025 <0.002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.002 ug/L 0.072 0.045 0.267 0.065 <0.002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.002 pg/L 0.020 0.014 0.073 0.016 <0.002
Perfluorooctanoic acid (PFOA) 335-67-1| 0.002 pg/L 0.061 0.036 0.187 0.056 <0.002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.002 ug/L 0.004 0.007 0.005 0.003 <0.002
Perfluorodecanoic acid (PFDA) 335-76-2 0.002 pg/L <0.002 0.003 <0.002 <0.002 <0.002
Perfluoroundecanoic acid 2058-94-8 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFTeDA)
Perfluorohexadecanoic acid 67905-19-5| 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFHXDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792 ALS
Analytical Results
Sub-Matrix: WATER Client sample ID SC 6W SC 3W PM SC 4W PM SC 5W PM FMB -1W
(Matrix: WATER)
Client sampling date / time 11-Apr-2018 13:00 11-Apr-2018 16:00 11-Apr-2018 16:00 11-Apr-2018 16:00 11-Apr-2018 13:00
Compound CAS Number  LOR Unit EM1806226-018 EM1806226-020 EM1806226-021 EM1806226-022 EM1806226-030

Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued f
N-Ethyl perfluorooctane 4151-50-2 | 0.005 Hg/L <0.005 <0.005 <0.005 <0.005 <0.005

sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.005 Mg/l <0.005 <0.005 <0.005 <0.005 <0.005
(10:2 FTS)

EP231P: PFAS Sums
Sum of PFAS - 0.002 pg/L 4.12 4.69 13.5 3.03 0.031
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.002 pg/L 3.74 4.45 121 2.70 0.031

1

Sum of PFAS (WA DER List) ---| 0.002 pg/L 3.98 4.60 12.9 2.92 0.031

EP231S: PFAS Surrogate f
13C4-PFOS - 0.002 % 66.6 90.3 75.6 73.3 61.5
13C8-PFOA - 0.002 % 89.9 107 81.9 89.6 84.0
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Work Order - EM1806226
Client : GHD PTY LTD
Project - 3218792

ALS

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

FMB -2W

FMB -3W

FMB -4W

FMB -5W

FMB -6W

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

sulfonamide (MeFOSA)

Compound CAS Number LOR Unit EM1806226-031 EM1806226-032 EM1806226-033 EM1806226-034 EM1806226-035
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.002 Hg/L 0.050 0.006 <0.002 <0.002 <0.002
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.002 Mg/l 0.052 0.006 <0.002 <0.002 <0.002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.002 pg/L 0.668 0.101 <0.002 0.011 0.011
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.002 Mg/l 0.052 0.009 <0.002 <0.002 <0.002
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.002 Mg/l 1.22 0.312 <0.002 0.014 0.015
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.01 ug/L <0.01 <0.01 <0.01 <0.01 <0.01
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.002 ug/L 0.024 <0.002 <0.002 <0.002 <0.002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.002 ug/L 0.068 0.008 <0.002 <0.002 <0.002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.002 pg/L 0.018 <0.002 <0.002 <0.002 <0.002
Perfluorooctanoic acid (PFOA) 335-67-1| 0.002 ug/L 0.047 0.007 <0.002 <0.002 <0.002
Perfluorononanoic acid (PFNA) 375-95-1| 0.002 ug/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluorodecanoic acid (PFDA) 335-76-2 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluoroundecanoic acid 2058-94-8 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFTeDA)
Perfluorohexadecanoic acid 67905-19-5| 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(PFHxXDA)

EP231C: Perfluoroalkyl Sulfonamides
Perfluorooctane sulfonamide 754-91-6 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Work Order - EM1806226

Client : GHD PTY LTD

Project - 3218792 ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

FMB -2W

FMB -3W

FMB -4W

FMB -5W

FMB -6W

Client sampling date / time

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

11-Apr-2018 13:00

Compound CAS Number LOR Unit EM1806226-031 EM1806226-032 EM1806226-033 EM1806226-034 EM1806226-035
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Ethyl perfluorooctane 4151-50-2 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9 | 0.002 Mg/l <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.002 pg/L <0.002 <0.002 <0.002 <0.002 <0.002
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.005 Mg/l <0.005 <0.005 <0.005 <0.005 <0.005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.005 pg/L <0.005 <0.005 <0.005 <0.005 <0.005
(8:2FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.005 Mg/l <0.005 <0.005 <0.005 <0.005 <0.005
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS - 0.002 pg/L 2.20 0.449 <0.002 0.025 0.026
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.002 ug/L 1.89 0.413 <0.002 0.025 0.026
1
Sum of PFAS (WA DER List) - 0.002 ug/L 2.10 0.434 <0.002 0.025 0.026
EP231S: PFAS Surrogate
13C4-PFOS - 0.002 % 66.3 60.8 61.0 69.2 71.2
13C8-PFOA - 0.002 % 92.3 721 76.0 82.1 93.9
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Work Order - EM1806226

Client : GHD PTY LTD

Project . 3218792

Analytical Results

Sub-Matrix: WATER Client sample ID FMB -7TW FMB -8W QA1 . —

(Matrix: WATER)

Client sampling date / time 11-Apr-2018 13:00 [11-Apr-2018] [11-Apr-2018] - ——
Compound CAS Number | LOR Unit EM1806226-036 EM1806226-040 EM1806226-041 | = e

Result Result Result - —

EP231A: Perfluoroalkyl Sulfonic Acids B
Perfluorobutane sulfonic acid 375-73-5| 0.002 pg/L <0.002 <0.002 0.047 - -

(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.002 pg/L <0.002 <0.002 0.050 — —
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.002 pg/L 0.002 0.019 0.725 - —
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.002 pg/L <0.002 <0.002 0.088 — -
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.002 pg/L 0.014 0.023 3.06 — —
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.002 pg/L <0.002 <0.002 <0.002 — —
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids

Perfluorobutanoic acid (PFBA) 375-22-4 0.01 ug/L <0.01 <0.01 <0.01 ———— J—
Perfluoropentanoic acid (PFPeA) 2706-90-3 1 0.002 ug/L <0.002 <0.002 0.024 - —
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.002 ug/L <0.002 <0.002 0.063 — J—
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.002 pg/L <0.002 <0.002 0.019 - —
Perfluorooctanoic acid (PFOA) 335-67-1| 0.002 pg/L <0.002 <0.002 0.059 - —
Perfluorononanoic acid (PFNA) 375-95-1 0.002 pg/L <0.002 <0.002 0.004 ———— -
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.002 pg/L <0.002 <0.002 <0.002 ———- -
Perfluoroundecanoic acid 2058-94-8 | 0.002 pg/L <0.002 <0.002 <0.002 —— —
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.002 pg/L <0.002 <0.002 <0.002 i -
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.002 pg/L <0.002 <0.002 <0.002 — —
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.005 pg/L <0.005 <0.005 <0.005 J— J—
(PFTeDA)
Perfluorohexadecanoic acid 67905-19-5| 0.005 pg/L <0.005 <0.005 <0.005 —— —
(PFHxDA)
Perfluorooctane sulfonamide 754-91-6 | 0.002 pg/L <0.002 <0.002 <0.002 — -
(FOSA)
N-Methy! perfluorooctane 31506-32-8 | 0.005 Mg/l <0.005 <0.005 <0.005 — ———

sulfonamide (MeFOSA)
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Work Order - EM1806226

Client : GHD PTY LTD

Project . 3218792

Analytical Results

Sub-Matrix: WATER Client sample ID FMB -7TW FMB -8W QA1 . —

(Matrix: WATER)

Client sampling date / time 11-Apr-2018 13:00 [11-Apr-2018] [11-Apr-2018] - ——
Compound CAS Number ~ LOR Unit EM1806226-036 EM1806226-040 EM1806226-041 | = e

Result Result Result - —

EP231C: Perfluoroalkyl Sulfonamides - Continued

N-Ethyl perfluorooctane 4151-50-2 | 0.005 pg/L <0.005 <0.005 <0.005 - —
sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 | 0.005 Mg/l <0.005 <0.005 <0.005 — ——
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.005 Mg/l <0.005 <0.005 <0.005 ——— —
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9| 0.002 Hg/L <0.002 <0.002 <0.002
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.002 Mg/l <0.002 <0.002 <0.002 — —
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids ]
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.005 pg/L <0.005 <0.005 <0.005 — -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.005 pg/L <0.005 <0.005 <0.005 —— ——
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.005 pg/L <0.005 <0.005 <0.005 - —
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.005 pg/L <0.005 <0.005 <0.005 - —
(10:2 FTS)
EP231P: PFAS Sums

0.002 uglL 0.016 0.042 414

Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.002 pg/L 0.016 0.042 3.78 ———- ———
1

Sum of PFAS (WA DER List) - 0.002 ug/L 0.016 0.042 4.00 ——— ———
13C4-PFOS - 0.002 % 63.9 68.7 66.0 ———- f—

13C8-PFOA ---| 0.002 % 90.3 85.8 88.6 eme —m-
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Surrogate Control Limits

Sub-Matrix: ASLP LEACHATE

Recovery Limits (%)

Compound CAS Number Low High
EP231S: PFAS Surrogate
13C4-PFOS - 60 130
13C8-PFOA - 60 130
Sub-Matrix: BIOTA Recovery Limits (%)
Compound CAS Number Low { High
EP231_TOP_S: PFAS Surrogate
13C4-PFOS - 50 130
13C8-PFOA - 50 130
13C4-PFOS - 50 130
13C8-PFOA - 50 130
Sub-Matrix: SOIL Recovery Limits (%)
Compound CAS Number Low ‘ High
EP231S: PFAS Surrogate
13C4-PFOS - 60 130
13C8-PFOA - 60 130

Sub-Matrix: WATER

Recovery Limits (%)

Compound. CAS Number Low High
EP231S: PFAS Surrogate

13C4-PFOS -—-- 60 120
13C8-PFOA -—-- 60 120
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Work Order . EM1806226
Client . GHD PTY LTD
Project . 3218792 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: BIOTA Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1572408 _'
EM1806226-038 FMB - Oysters EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 1 ug/kg <1 <1 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 1 Hg/kg <1 <1 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 1 pg/kg <1 <1 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 1 pg/kg <1 <1 0.00 No Limit
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 1 Hg/kg <1 <1 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 1 Hg/kg <2 <2 0.00 No Limit
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1572408) 'g
EM1806226-038 FMB - Oysters EP231X: Perﬂuoropentanoic acid (PFPeA) 2706-90-3 1 pg/kg <2 <2 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 1 ug/kg <1 <1 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 1 ug/kg <1 <1 0.00 No Limit
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 1 pg/kg <1 <1 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 1 pg/kg <1 <1 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 1 ug/kg <1 <1 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 1 ug/kg <1 <1 0.00 No Limit
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 1 pg/kg <2 <2 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 1 ug/kg <2 <2 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 2 Hg/kg <2 <2 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 5 pg/kg <5 <5 0.00 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1572408)
EM1806226-038 FMB - Oysters EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 1 pg/kg <5 <5 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9 1 ug/kg <1 <1 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6 1 ug/kg <1 <1 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
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Sub-Matrix: BIOTA

Laboratory Duplicate (DUP) Report

ALS

Laboratory sample ID Client sample ID CAS Number Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1572408) - continued
EM1806226-038 FMB - Oysters EP231X: N-Methyl perﬂuorooctane sulfonamide 31506-32-8 2 pg/kg <5 <5 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2 2 ug/kg <2 <2 0.00 No Limit
(EtFOSA)
EP231X: N-Methy! perfluorooctane 24448-09-7 2 pg/kg <2 <2 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2 2 ug’kg <2 <2 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1572408)
EM1806226-038 FMB - Oysters EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 2 vg/kg <2 <2 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2 2 ug/kg <2 <2 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4 2 pg/kg <2 <2 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0 2 ug’kg <2 <2 0.00 No Limit
FTS)
EP231P: PFAS Sums (QC Lot: 1572408)
EM1806226-038 FMB - Oysters EP231X: Sum of PFAS 1 ug/kg [ <1 [ <1 | 0.00 { No Limit
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 1571959)
EM1806226-001 SC 1S (0-100) EAO055: Moisture Content - 0.1 % 26.3 29.0 10.0 0% - 20%
EM1806226-011 SC 58S (150-300) EA055: Moisture Content - 0.1 % 22.7 239 5.10 0% - 20%
EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 1575936)
EM1806248-022 Anonymous EAO055: Moisture Content - 0.1 % 14.8 15.0 1.04 0% - 20%
ES1810822-016 Anonymous EA055: Moisture Content 0.1 % <1.0 <1.0 0.00 No Limit
EDO006: Exchangeable Cations on Alkaline Soils (QC Lot: 1583113)
EM1806226-001 SC 1S (0-100) EDO006: Exchangeable Calcium - 0.2 meq/100g 15 1.6 8.93 No Limit
EDO006: Exchangeable Magnesium - 0.2 meq/100g 0.8 0.9 0.00 No Limit
EDO006: Exchangeable Potassium - 0.2 meq/100g 0.2 0.2 0.00 No Limit
EDO006: Exchangeable Sodium - 0.2 meq/100g <0.2 <0.2 0.00 No Limit
EDO006: Cation Exchange Capacity - 0.2 meq/100g 2.5 27 7.74 0% - 50%
EM1806226-010 SC 4S (150-300) EDO006: Exchangeable Calcium - 0.2 meq/100g 0.6 0.5 0.00 No Limit
EDO006: Exchangeable Magnesium — 0.2 meq/100g 1.3 1.2 124 No Limit
EDO006: Exchangeable Potassium - 0.2 meq/100g 0.4 0.4 0.00 No Limit
EDO006: Exchangeable Sodium - 0.2 meq/100g 0.5 0.4 0.00 No Limit
EDO006: Cation Exchange Capacity --- 0.2 meq/100g 2.8 2.4 13.4 0% - 50%

EDO007: Exchangeable Cations (QC Lot: 1570383)
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Work Order . EM1806226
Client - GHD PTY LTD
Project . 3218792 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 (%)
EDO007: Exchangeable Cations (QC Lot: 1570383) - continued |
EM1806226-003 SC 3S (0-100) ED007: Exchangeable Calcium 0.1 meq/100g 15 1.6 0.00 0% - 50%
EDO07: Exchangeable Magnesium - 0.1 meq/100g 2.7 2.7 0.00 0% - 20%
ED007: Exchangeable Potassium — 0.1 meq/100g 0.6 0.6 0.00 No Limit
EDO007: Exchangeable Sodium - 0.1 meq/100g 0.3 0.3 0.00 No Limit
EDOO7: Cation Exchange Capacity - 0.1 meq/100g 5.1 52 0.00 0% - 20%
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 1582774)
EM1805892-001 Anonymous EPO003: Total Organic Carbon - 0.02 % 0.10 0.12 14.4 No Limit
EM1806226-001 SC 1S (0-100) EP003: Total Organic Carbon - 0.02 % 0.23 0.25 5.75 0% - 50%
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 1582775)
EM1806226-011 SC 58 (150-300) EP003: Total Organic Carbon - 0.02 % 0.14 0.14 0.00 No Limit
ES1810877-002 Anonymous EP003: Total Organic Carbon ———- 0.02 % 28.7 249 14.4 0% - 20%
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1575133)
EM1806226-001 SC 1S (0-100) EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5,  0.0002 mg/kg 0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4| 0.0002 mg/kg <0.0002 0.0002 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4|  0.0002 mg/kg 0.0036 0.0044 18.2 0% - 20%
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8|  0.0002 mg/kg 0.0003 0.0008 84.7 No Limit
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg 0.0994 0.0988 0.582 0% - 20%
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3| 0.0002 mg/kg <0.0002 0.0011 139 No Limit
EM1806226-011 SC 5S (150-300) EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5,  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4| 0.0002 mg/kg <0.0002 0.0004 60.9 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4|  0.0002 mg/kg 0.0003 0.0003 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1|  0.0002 mg/kg 0.0037 0.0034 9.52 0% - 50%
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.0002 mg/kg 0.0003 0.0002 0.00 No Limit
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1575137)
EM1806226-037 QA2 EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1| 0.0002 mg/kg 0.0034 0.0032 5.82 0% - 50%
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
ES1810982-022 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1575133) "
EM1806226-001 SC 1S (0-100) EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3

0.0002 mg/kg <0.0002 0.0002 0.00 No Limit
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Client sample ID

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1575133) - continued

EM1806226-001

EM1806226-011

SC 1S (0-100)

SC 58S (150-300)

EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:

Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUnDA)
Perfluorododecanoic acid (PFDoDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUNDA)
Perfluorododecanoic acid (PFDoDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorobutanoic acid (PFBA)

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1575137)

EM1806226-037

ES1810982-022

QA2

Anonymous

EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:
EP231X:

Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUnDA)
Perfluorododecanoic acid (PFDoDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUNDA)

Laboratory Duplicate (DUP) Report

ALS

CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
307-24-4 0.0002 mg/kg 0.0002 0.0005 69.2 No Limit
375-85-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-67-1 0.0002 mg/kg <0.0002 0.0003 51.6 No Limit
375-95-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

2058-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-55-1 0.0002 mg/kg <0.0002 0.0013 146 No Limit

72629-94-8 0.0002 mg/kg <0.0002 0.0008 120 No Limit
376-06-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit

2706-90-3 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-24-4 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-85-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-67-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-95-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

2058-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-55-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

72629-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
376-06-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit

2706-90-3 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-24-4 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-85-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-67-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-95-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

2058-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-55-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

72629-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
376-06-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit

2706-90-3 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
307-24-4 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-85-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-67-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
375-95-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

2058-94-8 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
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Project : 3218792 ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
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EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1575137) - continued f
ES1810982-022 Anonymous EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1575133) _:
EM1806226-001 SC 1S (0-100) EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(EtFOSA)
EP231X: N-Methyl perfluorooctane 24448-09-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EM1806226-011 SC 5S (150-300) EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(EtFOSA)
EP231X: N-Methyl perfluorooctane 24448-09-7| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit

sulfonamidoethanol (EtFOSE)

EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1575137) .
EM1806226-037 QA2 EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

EP231X: N-Methyl perfluorooctane 2355-31-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)

EP231X: N-Ethyl perfluorooctane 2991-50-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)

EP231X: N-Methyl perflucrooctane sulfonamide 31506-32-8| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(MeFOSA)

EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit

(EtFOSA)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
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EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1575137) - continued |
EM1806226-037 QA2 EP231X: N-Methyl perfluorooctane 24448-09-7| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (EtFOSE)
ES1810982-022 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2,  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
(EtFOSA)
EP231X: N-Methyl perfluorooctane 24448-09-7| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit

sulfonamidoethanol (EtFOSE)

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1575133) ;
EM1806226-001 SC 1S (0-100) EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit

FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EM1806226-011 SC 58S (150-300) EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0| 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1575137) ;
EM1806226-037 QA2 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit

FTS)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1575137) - continued ';
EM1806226-037 QA2 EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0,  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
ES1810982-022 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0|  0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
FTS)
Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID - CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1578495) :
EM1806226-034 FMB -5W EP231X-LL: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.002 pg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluoropentane sulfonic acid 2706-91-4|  0.002 pg/L <0.002 <0.002 0.00 No Limit
(PFPeS)
EP231X-LL: Perfluorohexane sulfonic acid 355-46-4|  0.002 pg/L 0.011 0.017 41.4 No Limit
(PFHXS)
EP231X-LL: Perfluoroheptane sulfonic acid 375-92-8|  0.002 pg/L <0.002 <0.002 0.00 No Limit
(PFHpS)
EP231X-LL: Perfluorooctane sulfonic acid 1763-23-1 0.002 pg/L 0.014 0.013 7.41 No Limit
(PFOS)
EP231X-LL: Perfluorodecane sulfonic acid 335-77-3|  0.002 pg/L <0.002 <0.002 0.00 No Limit
(PFDS)
EM1806226-040 FMB -8W EP231X-LL: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.002 pg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluoropentane sulfonic acid 2706-91-4|  0.002 pg/L <0.002 <0.002 0.00 No Limit
(PFPeS)
EP231X-LL: Perfluorohexane sulfonic acid 355-46-4|  0.002 Hg/L 0.019 0.019 0.00 No Limit
(PFHxS)
EP231X-LL: Perfluoroheptane sulfonic acid 375-92-8 0.002 ug/L <0.002 <0.002 0.00 No Limit
(PFHpS)
EP231X-LL: Perfluorooctane sulfonic acid 1763-23-1 0.002 pg/L 0.023 0.020 14.7 0% - 50%
(PFOS)
EP231X-LL: Perfluorodecane sulfonic acid 335-77-3|  0.002 pg/L <0.002 <0.002 0.00 No Limit
(PFDS)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1580025) .
ES1810453-031 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5|  0.02 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4|  0.02 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.05 <0.05 0.00 No Limit
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Sub-Matrix: WATER

Laboratory Duplicate (DUP) Report

ALS

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)

EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1580025) - continued E

ES1810453-031 Anonymous EP231X: Perfluorodecane sulfonic acid (PFDS) . 335-77-3 0.02 ug/L <0.05 <0.05 0.00 No Limit

EM1806226-027 FMB-5S EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 pg/L 0.02 0.02 0.00 No Limit
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 Mg/l <0.02 <0.02 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 ug/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 Mg/l <0.02 <0.02 0.00 No Limit

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1578495)

EM1806226-034 FMB -5W EP231X-LL: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorohexanoic acid (PFHxA) 307-24-4|  0.002 Mg/l <0.002 0.002 0.00 No Limit
EP231X-LL: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorooctanoic acid (PFOA) 335-67-1 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorononanoic acid (PFNA) 375-95-1|  0.002 Mg/l <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorodecanoic acid (PFDA) 335-76-2 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluoroundecanoic acid (PFUnDA) 2058-94-8|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorododecanoic acid (PFDoDA) 307-55-1|  0.002 pg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorotridecanoic acid (PFTrDA) 72629-94-8|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorotetradecanoic acid 376-06-7 0.005 ug/L <0.005 <0.005 0.00 No Limit

(PFTeDA)

EP231X-LL: Perfluorobutanoic acid (PFBA) 375-22-4|  0.01 Hg/L <0.01 <0.01 0.00 No Limit

EM1806226-040 FMB -8W EP231X-LL: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorohexanoic acid (PFHxA) 307-24-4|  0.002 Mg/l <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorooctanoic acid (PFOA) 335-67-1|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorononanoic acid (PFNA) 375-95-1|  0.002 Mg/l <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorodecanoic acid (PFDA) 335-76-2|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluoroundecanoic acid (PFUnDA) 2058-94-8|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorododecanoic acid (PFDoDA) 307-55-1|  0.002 Mg/l <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorotridecanoic acid (PFTrDA) 72629-94-8|  0.002 Hg/L <0.002 <0.002 0.00 No Limit
EP231X-LL: Perfluorotetradecanoic acid 376-06-7|  0.005 pg/L <0.005 <0.005 0.00 No Limit

(PFTeDA)

EP231X-LL: Perfluorobutanoic acid (PFBA) 375-22-4 0.01 Mg/L <0.01 <0.01 0.00 No Limit

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1580025)

ES1810453-031 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ng/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3|  0.02 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 pg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Mg/l <0.05 <0.05 0.00 No Limit
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Laboratory Duplicate (DUP) Report

ALS

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1580025) - continued f
ES1810453-031 Anonymous EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 ug/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Mg/l <0.05 <0.05 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 pg/L <0.12 <0.12 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 Mg/l <0.2 <0.2 0.00 No Limit
EM1806226-027 FMB-5S EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 pg/L <0.01 <0.01 0.00 No Limit
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 Mg/l <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 Mg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 Mg/l <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Mg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Mg/l <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 Mg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 0.00 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1578495) .
EM1806226-034 FMB -5W EP231X-LL: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: N-Methyl perfluorooctane 2355-31-9 0.002 pg/L <0.002 <0.002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X-LL: N-Ethyl perfluorooctane 2991-50-6 0.002 ug/L <0.002 <0.002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X-LL: N-Methyl perfluorooctane 31506-32-8 0.005 pg/L <0.005 <0.005 0.00 No Limit
sulfonamide (MeFOSA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamide 4151-50-2|  0.005 Mg/l <0.005 <0.005 0.00 No Limit
(EtFOSA)
EP231X-LL: N-Methyl perfluorooctane 24448-09-7 0.005 ug/L <0.005 <0.005 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X-LL: N-Ethyl perfluorooctane 1691-99-2 0.005 ug/L <0.005 <0.005 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EM1806226-040 FMB -8W EP231X-LL: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.002 ug/L <0.002 <0.002 0.00 No Limit
EP231X-LL: N-Methyl perfluorooctane 2355-31-9 0.002 ug/L <0.002 <0.002 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X-LL: N-Ethyl perfluorooctane 2991-50-6 0.002 pg/L <0.002 <0.002 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X-LL: N-Methyl perfluorooctane 31506-32-8 0.005 pg/L <0.005 <0.005 0.00 No Limit
sulfonamide (MeFOSA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamide 4151-50-2|  0.005 Hg/L <0.005 <0.005 0.00 No Limit
(EtFOSA)
EP231X-LL: N-Methyl perfluorooctane 24448-09-7 0.005 pg/L <0.005 <0.005 0.00 No Limit

sulfonamidoethanol (MeFOSE)
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EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1578495) - continued g
EM1806226-040 FMB -8W EP231X-LL: N-Ethyl perfluorooctane 1691-99-2 0.005 pg/L <0.005 <0.005 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1580025) ‘
ES1810453-031 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 pg/L <0.05 <0.05 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9 0.02 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6 0.02 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.05 Mg/l <0.12 <0.12 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.05 pg/L <0.12 <0.12 0.00 No Limit
(EtFOSA)
EP231X: N-Methyl perfluorooctane 24448-09-7 0.05 ug/L <0.12 <0.12 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2 0.05 pg/L <0.12 <0.12 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EM1806226-027 FMB-5S EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: N-Methyl perfluorooctane 2355-31-9 0.02 pg/L <0.02 <0.02 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6 0.02 ug/L <0.02 <0.02 0.00 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.05 pg/L <0.05 <0.05 0.00 No Limit
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.05 Mg/l <0.05 <0.05 0.00 No Limit
(EtFOSA)
EP231X: N-Methyl perflucrooctane 24448-09-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2 0.05 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (EtFOSE)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1578495) ;
EM1806226-034 FMB -5W EP231X-LL: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.005 ug/L <0.005 <0.005 0.00 No Limit
FTS)
EP231X-LL: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.005 pg/L <0.005 <0.005 0.00 No Limit
FTS)
EP231X-LL: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.005 Mg/l <0.005 <0.005 0.00 No Limit
FTS)
EP231X-LL: 10:2 Fluorotelomer sulfonic acid 120226-60-0|  0.005 Hg/L <0.005 <0.005 0.00 No Limit
(10:2 FTS)
EM1806226-040 FMB -8W EP231X-LL: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.005 ug/L <0.005 <0.005 0.00 No Limit
FTS)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1578495) - continued
EM1806226-040 FMB -8W EP231X-LL: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2 0.005 ug/L <0.005 <0.005 0.00 No Limit
FTS)
EP231X-LL: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.005 Mg/l <0.005 <0.005 0.00 No Limit
FTS)
EP231X-LL: 10:2 Fluorotelomer sulfonic acid 120226-60-0 0.005 pg/L <0.005 <0.005 0.00 No Limit
(10:2 FTS)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1580025) ,
ES1810453-031 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4;2 757124-72-4 0.05 ug/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2 0.05 ug/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4 0.05 Mg/l <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0|  0.05 Hg/L <0.05 <0.05 0.00 No Limit
FTS)
EM1806226-027 FMB-5S EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 ug/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2  0.05 Hg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4 0.05 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0 0.05 Hg/L <0.05 <0.05 0.00 No Limit
FTS)

EP231P: PFAS Sums (QC Lot: 1580025)

ES1810453-031 Anonymous EP231X: Sum of PFAS - 0.01 ug/L <0.05 <0.05 0.00 No Limit
EM1806226-027 FMB-5S EP231X: Sum of PFAS — 0.01 ug/L 0.02 0.02 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: BIOTA Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number Unit Result Concentration LCS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1572408) .
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 1 ua/kg <1 5 pg/kg 52.8 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 1 ualkg <1 5 pgrkg 69.2 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 1 pg/kg <1 5 pg/kg 63.2 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 1 ua/kg <1 5 pg/kg 67.6 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 1 ug’kg <1 5 pg/kg 68.0 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 1 Hg’kg <1 5 ug/kg 67.2 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1572408) .
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 5 pg/kg <5 25 pglkg 60.3 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 1 Hg/kg <1 5 ug/kg 60.0 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 1 ug’kg <1 5 ug/kg 66.0 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 1 pg/kg <1 5 uglkg 61.6 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 1 ua/kg <1 5 pg/kg 72.0 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 1 ua/kg <1 5 pg/kg 60.4 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 1 Ha/kg <1 5 pg/kg 61.2 50 130
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 1 ug’kg <1 5 pgrkg 64.4 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 1 uglkg <1 5 ug/kg 83.2 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 1 ug/kg <1 5 pgrkg 72.0 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 2 ug/kg <2 12.5 uglkg 64.5 50 130
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1572408) .
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 1 Hg/kg <1 5 ug/kg 68.0 50 130
EP231X: N-Methy! perfluorooctane sulfonamide (MeFOSA) 31506-32-8 2 pg/kg <2 12.5 pglkg 66.6 50 130
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 2 pg/kg <2 12.5 uglkg 66.2 50 130
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 2 ualkg <2 12.5 ug/kg 65.6 50 130
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 2 pg/kg <2 12.5 ug/kg 77.8 50 130
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 1 ug’kg <1 5 pg/kg 84.0 50 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 1 pg/kg <1 5 pg/kg 17 50 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1572408) |
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 2 ug’kg <2 5 pgrkg 69.6 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 2 Hg/kg <2 5 ug/kg 65.2 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 2 ug/kg <2 5 ug/kg 64.4 50 130
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Sub-Matrix: BIOTA Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number‘ Result Concentration LCS Low ‘ High
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1572408) - continued i

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 5 ug/kg ‘ 113 50 ‘ 130
EP231P: PFAS Sums (QCLot: 1572408)

EP231X: Sum of PFAS \ \
Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report

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

Method: Compound CAS Number Unit Result Concentration LCS Low ‘ High
EDO006: Exchangeable Cations on Alkaline Soils (QCLot: 1583113) _'

EDO006: Exchangeable Calcium - 0.2 meq/100g <0.2 33 meq/100g 85.1 80 120
EDO006: Exchangeable Magnesium - 0.2 meq/100g <0.2 32 meq/100g 85.2 80 120
EDO006: Exchangeable Potassium - 0.2 meq/100g <0.2 2.2 meqg/100g 120 80 120
EDO006: Exchangeable Sodium - 0.2 meq/100g <0.2 5.6 meq/100g 100.0 80 120
EDO006: Cation Exchange Capacity ---- 0.2 meq/100g <0.2 — j— — -
ED007: Exchangeable Cations (QCLot: 1570383)

EDO0OQ7: Exchangeable Calcium - 0.1 meq/100g <0.1 3.45 meq/100g 97.7 80 120
EDO07: Exchangeable Magnesium - 0.1 meq/100g <0.1 1.09 meq/100g 92.7 80 120
EDO0O07: Exchangeable Potassium - 0.1 meq/100g <0.1 0.609 meq/100g 114 80 120
EDO007: Exchangeable Sodium - 0.1 meq/100g <0.1 0.347 meq/100g 100 80 120
EDO007: Cation Exchange Capacity 0.1 meq/100g <0.1 — - - -
EN60: ASLP Leaching Procedure (QCLot: 1574987) )

EN60a: Final pH \ \
ENG60: ASLP Leaching Procedure (QCLot: 1574988)

EN60a: Final pH \ \
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 1582774)

EPO003: Total Organic Carbon 0.44 % ‘ 98.6 70 ‘ 130
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 1582775)

EPO003: Total Organic Carbon 0.44 % ‘ 96.5 70 ‘ 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575133) ‘

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 <0.0002 0.00125 mg/kg 92.0 57 121
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 84.0 55 125
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 97.2 52 126
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 68.8 54 123
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 59.6 55 127
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 61.6 54 125
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575137) _"

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.0 57 121
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 80.4 55 125
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 76.0 52 126
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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
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575137) - continued )
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.6 54 123
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 82.0 55 127
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 72.8 54 125
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1575133) 1
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 57.5 52 128
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 72.8 54 129
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 79.6 58 127
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 60.8 57 128
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 61.2 60 134
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 65.6 63 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg <0.0002 0.00125 mg/kg 73.2 55 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 744 62 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 66.0 53 134
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 61.2 49 129
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 104 59 129
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1575137) \
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 67.7 52 128
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 78.4 54 129
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 78.8 58 127
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.4 57 128
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 84.4 60 134
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 75.2 63 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.2 55 130
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.2 62 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.6 53 134
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 72.8 49 129
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 76.3 59 129
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1575133) ;
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 64.0 52 132
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.0005 mg/kg <0.0005 0.00312 mg/kg 70.8 65 126
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 81.6 64 126
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 63.3 63 124
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 65.7 58 125
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 71.2 61 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 87.6 55 130
(EtFOSAA)
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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
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1575137) -.
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.8 52 132
EP231X: N-Methyl perflucrooctane sulfonamide (MeFOSA) 31506-32-8 0.0005 mg/kg <0.0005 0.00312 mg/kg 74.4 65 126
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 73.2 64 126
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 70.2 63 124
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 62.3 58 125
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 80.4 61 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 76.4 55 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1575133) B
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 63.2 54 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 66.8 61 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 66.8 62 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.0005 mg/kg <0.0005 0.00125 mg/kg 120 60 130
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1575137) .
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 100 54 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 83.6 61 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 81.6 62 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.0005 mg/kg <0.0005 0.00125 mg/kg 117 60 130
Sub-Matrix: WATER 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
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1578495) -.
EP231X-LL: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.002 Hg/L <0.002 0.05 pg/L 774 50 130
EP231X-LL: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.002 Mg/l <0.002 0.05 pg/L 90.8 50 130
EP231X-LL: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.002 ug/L <0.002 0.05 pg/L 774 50 130
EP231X-LL: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.002 Mg/l <0.002 0.05 pg/L 130 50 130
EP231X-LL: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.002 Hg/L <0.002 0.05 pg/L 92.8 50 130
EP231X-LL: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.002 Hg/L <0.002 0.05 pg/L 69.4 40 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1580025) |
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 Hg/L <0.02 0.5 ug/L 105 70 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 Hg/L <0.02 0.5 ug/L 96.2 70 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 ug/L <0.02 0.5 pg/L 92.0 70 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 0.5 pg/L 84.2 70 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 pg/L <0.01 0.5 pg/L 114 70 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 pg/L <0.02 0.5 pg/L 96.0 70 130
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Sub-Matrix: WATER 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
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1578495) )
EP231X-LL: Perfluorobutanoic acid (PFBA) 375-22-4 0.01 pg/L <0.01 0.25 pg/L 99.3 50 130
EP231X-LL: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.002 pg/L <0.002 0.05 pg/L 90.4 50 130
EP231X-LL: Perfluorohexanoic acid (PFHxA) 307-24-4 0.002 Mg/l <0.002 0.05 pg/L 87.0 50 130
EP231X-LL: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.002 Mg/l <0.002 0.05 ug/L 84.2 50 130
EP231X-LL: Perfluorooctanoic acid (PFOA) 335-67-1 0.002 Hg/L <0.002 0.05 pg/L 102 50 130
EP231X-LL: Perfluorononanoic acid (PFNA) 375-95-1 0.002 pg/L <0.002 0.05 ug/L 69.8 50 130
EP231X-LL: Perfluorodecanoic acid (PFDA) 335-76-2 0.002 Hg/L <0.002 0.05 pg/L 69.0 50 130
EP231X-LL: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.002 ug/L <0.002 0.05 pg/L 65.4 40 130
EP231X-LL: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.002 Mg/l <0.002 0.05 ug/L 53.0 40 130
EP231X-LL: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.002 Hg/L <0.002 0.05 ug/L 49.4 40 130
EP231X-LL: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.005 pg/L <0.005 0.125 pg/L 40.3 40 130
EP231X-LL: Perfluorohexadecanoic acid (PFHxDA) 67905-19-5 ug/L - 0.05 pg/L 71.6 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1580025) :
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 2.5 pg/lL 105 70 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 Mg/l <0.02 0.5 pg/L 109 70 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 0.5 pg/L 97.8 70 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 ug/L <0.02 0.5 pg/L 125 70 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 pg/L <0.01 0.5 pg/L 105 70 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 0.5 pg/L 107 70 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 ug/L <0.02 0.5 pg/L 124 70 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Mg/l <0.02 0.5 pg/L #169 70 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 pg/L <0.02 0.5 pg/L 88.4 70 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Mg/l <0.02 0.5 pg/L #61.0 70 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 ug/L <0.05 1.25 pg/L 113 70 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1578495) ]
EP231X-LL: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.002 Mg/l <0.002 0.05 pg/L 74.4 40 130
EP231X-LL: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.005 Mg/l <0.005 0.125 ug/L 43.7 40 130
(MeFOSA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.005 Mg/l <0.005 0.125 ug/L 43.8 40 130
EP231X-LL: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 0.005 pg/L <0.005 0.125 pg/L 50.4 50 130
(MeFOSE)
EP231X-LL: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.005 Mg/l <0.005 0.125 pg/L 47.8 40 130
(EtFOSE)
EP231X-LL: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.002 Mg/l <0.002 0.05 pg/L 77.8 50 130
acid (MeFOSAA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.002 pg/L <0.002 0.05 pg/L 62.0 40 130
acid (EtFOSAA)
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 Mg/l <0.02 0.5 pg/L 116 70 130
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Sub-Matrix: WATER 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
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1580025) - continued :
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.05 ug/L <0.05 1.25 pg/L 126 70 150
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.05 Mg/l <0.05 1.25 ug/L 94.9 70 150
EP231X: N-Methy! perfluorooctane sulfonamidoethanol 24448-09-7 0.05 Mg/l <0.05 1.25 ug/L 822 70 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.05 Mg/l <0.05 1.25 pg/L 122 70 150
(EtFOSE)
EP231X: N-Methyl perflucrooctane sulfonamidoacetic acid 2355-31-9 0.02 pg/L <0.02 0.5 pg/L 97.6 70 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.02 Mg/l <0.02 0.5 pg/L 103 70 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1578495) N
EP231X-LL: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.005 pg/L <0.005 0.05 pg/L 117 50 130
EP231X-LL: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.005 Hg/L <0.005 0.05 pg/L 95.2 50 130
EP231X-LL: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.005 pg/L <0.005 0.05 pg/L 93.8 50 130
EP231X-LL: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.005 Mg/l <0.005 0.05 pg/L 79.0 50 130
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1580025) i
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 ug/L <0.05 0.5 pg/L 116 70 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 ug/L <0.05 0.5 pg/L 115 70 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 pg/L <0.05 0.5 pg/L 105 70 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 Hg/L <0.05 0.5 pg/L 88.8 70 130

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 CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575133)
EM1806226-001 SC 1S (0-100) EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.00125 mg/kg 81.6 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.00125 mg/kg 56.8 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.00125 mg/kg 107 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.00125 mg/kg 116 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.00125 mg/kg # Not 50 130
Determined
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.00125 mg/kg 66.8 50 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575137)
EM1806226-037 QA2 EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.00125 mg/kg 79.6 50 130
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID - CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1575137) - continued
EM1806226-037 QA2 EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.00125 mg/kg 80.4 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.00125 mg/kg 78.0 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.00125 mg/kg 86.4 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.00125 mg/kg 55.2 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.00125 mg/kg 70.8 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1575133)
EM1806226-001 SC 1S (0-100) EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.00625 mg/kg 49.8 30 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.00125 mg/kg 87.2 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.00125 mg/kg 74.8 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.00125 mg/kg 80.0 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.00125 mg/kg 86.4 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.00125 mg/kg 74.0 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.00125 mg/kg 88.4 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.00125 mg/kg 84.4 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.00125 mg/kg 119 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.00125 mg/kg 99.2 30 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.00312 mg/kg 68.3 30 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1575137)
EM1806226-037 QA2 EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.00625 mg/kg 776 30 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.00125 mg/kg 84.8 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.00125 mg/kg 84.0 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.00125 mg/kg 88.8 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.00125 mg/kg 81.2 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.00125 mg/kg 90.8 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.00125 mg/kg 80.8 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.00125 mg/kg 87.6 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.00125 mg/kg 74.0 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.00125 mg/kg 75.2 30 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.00312 mg/kg 721 30 130
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1575133)
EM1806226-001 SC 1S (0-100) EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.00125 mg/kg 78.0 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.00312 mg/kg 66.0 30 130
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.00312 mg/kg 76.8 30 130
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 0.00312 mg/kg 50.3 30 130
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.00312 mg/kg 73.9 30 130
(EtFOSE)
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID - CAS Number Concentration MS Low High
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1575133) - continued :
EM1806226-001 SC 1S (0-100) EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.00125 mg/kg 85.6 30 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.00125 mg/kg 116 30 130
acid (EtFOSAA)
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1575137) ]
EM1806226-037 QA2 EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.00125 mg/kg 77.2 50 130
EP231X: N-Methyl perflucrooctane sulfonamide 31506-32-8 0.00312 mg/kg 86.5 30 130
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.00312 mg/kg 93.4 30 130
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 0.00312 mg/kg 60.9 30 130
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.00312 mg/kg 62.8 30 130
(EtFOSE)
EP231X: N-Methy! perfluorooctane sulfonamidoacetic 2355-31-9 0.00125 mg/kg 88.0 30 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.00125 mg/kg 83.6 30 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1575133) :
EM1806226-001 SC 18 (0-100) EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 | 0.00125 mg/kg 104 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.00125 mg/kg 83.2 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.00125 mg/kg 100 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.00125 mg/kg 88.4 50 130
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1575137) 1
EM1806226-037 QA2 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 | 0.00125 mg/kg 120 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.00125 mg/kg 84.4 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.00125 mg/kg 72.4 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.00125 mg/kg 109 50 130
Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1578495)
EM1806226-035  FMB -6W EP231X-LL: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.05 pg/L 51.6 50 130
\ EP231X-LL: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.05 pg/L 54.2 50 130
‘ EP231X-LL: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.05 pg/L 64.6 50 130
‘ EP231X-LL: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.05 pg/L 121 50 130
‘ EP231X-LL: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.05 ug/L 116 50 130
‘ EP231X-LL: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.05 pg/L #28.2 30 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1580025)
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Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID - CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1580025) - continued ‘
ES1810453-031 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.5 pg/L 104 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.5 pg/L 111 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.5 pg/L 63.2 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.5 ug/L 102 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.5 pg/L 115 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.5 pg/L 56.4 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1578495) .‘
EM1806226-035 FMB -6W EP231X-LL: Perfluorobutanoic acid (PFBA) 375-22-4 0.25 pg/L 56.3 30 130
EP231X-LL: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.05 ug/L 52.2 50 130
EP231X-LL: Perfluorohexanoic acid (PFHxA) 307-24-4 0.05 pg/L 50.0 50 130
EP231X-LL: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.05 pg/L 63.4 50 130
EP231X-LL: Perfluorooctanoic acid (PFOA) 335-67-1 0.05 pg/L 67.8 50 130
EP231X-LL: Perfluorononanoic acid (PFNA) 375-95-1 0.05 pg/L 59.8 50 130
EP231X-LL: Perfluorodecanoic acid (PFDA) 335-76-2 0.05 pg/L 50.0 50 130
EP231X-LL: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.05 ug/L 55.2 30 130
EP231X-LL: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.05 ug/L 56.2 30 130
EP231X-LL: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.05 pg/L 46.4 30 130
EP231X-LL: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.125 pg/L #274 30 130
EP231X-LL: Perfluorohexadecanoic acid (PFHxDA) 67905-19-5 0.05 pg/L 34.0 30 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1580025) ‘
ES1810453-031 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 2.5 pgiL 108 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.5 g/l 97.4 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.5 pg/L 54.4 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.5 pg/L 113 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.5 pg/L 121 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.5 pg/L 72.0 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.5 pg/L 101 50 130
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.5 g/l 64.4 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.5 pg/L 92.2 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.5 pg/iL 56.6 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 1.25 ug/L 115 50 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1578495) ‘
EM1806226-035 FMB -6W EP231X-LL: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.05 pg/L #23.2 30 130
EP231X-LL: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.125 pg/L #15.3 30 130
(MeFOSA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.125 pg/L 31.8 30 130
(EtFOSA)




Page
Work Order
Client
Project

1 22 0f 22
- EM1806226

: GHD PTY LTD
: 3218792

ALS

Sub-Matrix: WATER

Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Numb Cc ation MS Low High
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1578495) - continued
EM1806226-035 FMB -6W EP231X-LL: N-Methyl perfluorooctane 24448-09-7 0.125 ug/L 326 30 130
sulfonamidoethanol (MeFOSE)
EP231X-LL: N-Ethyl perfluorooctane 1691-99-2 0.125 pg/L 53.8 30 130
sulfonamidoethanol (EtFOSE)
EP231X-LL: N-Methyl perfluorooctane 2355-31-9 0.05 ug/L 67.6 30 130
sulfonamidoacetic acid (MeFOSAA)
EP231X-LL: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.05 pg/iL 524 30 130
acid (EtFOSAA)
ES1810453-031 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.5 pg/L 80.0 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 1.25 pg/L 120 50 150
(MeFOSA)
EP231X: N-Ethy! perfluorooctane sulfonamide (EtFOSA) 4151-50-2 1.25 ug/L 69.2 50 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 24448-09-7 1.25 pg/L 110 50 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 1.25 pg/L 116 50 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.5 ug/L 95.4 50 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.5 pg/L 119 50 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1578495)
EM1806226-035 FMB -6W EP231X-LL: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 pg/L 67.6 50 130
EP231X-LL: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 pg/L 52.6 50 130
EP231X-LL: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 pg/L 57.6 50 130
EP231X-LL: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 pg/L 58.8 50 130
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1580025) '
ES1810453-031 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.5 pg/L 124 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.5 pg/L 111 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.5 pg/L 98.8 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.5 pg/L 55.0 50 130
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Client :GHD PTY LTD Laboratory : Environmental Division Melbourne
Contact : MR PETER TOPLISS Telephone :+61-3-8549 9630

Project - 3218792 Date Samples Received : 13-Apr-2018

Site : Aiservices Sinclair Creek and Five Mile Beach Issue Date : 23-Apr-2018

Sampler -DE No. of samples received - 41

Order number : 3218792 No. of samples analysed 41

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.
Laboratory Control outliers exist - please see following pages for full details.

)
)
® Matrix Spike outliers exist - please see following pages for full details.
)

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

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® Quality Control Sample Frequency Outliers exist - please see following pages for full details.

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 '"
EP231A: Perfluoroalkyl Sulfonic Acids EM1806226--001 SC 1S (0-100) Perfluorooctane 1763-23-1 Not - MS recovery not determined,
sulfonic acid (PFOS) Determined background level greater than or

equal to 4x spike level.

Matrix: WATER

| Compound Group Name ‘ Laboratory Sample ID ‘ Client Sample ID ‘Analyte CAS Number{ Data ‘ Limits ‘ Comment
Laboratory Control Spike (LCS) Recoveries 3
EP231B: Perfluoroalkyl Carboxylic Acids QC-1580025-002 — Perfluoroundecanoic 2058-94-8 169 % 70-130% Recovery greater than upper control
acid (PFUnDA) limit
EP231B: Perfluoroalkyl Carboxylic Acids QC-1580025-002 - Perfluorotridecanoic 72629-94-8 61.0 % 70-130% | Recovery less than lower control limit
acid (PFTrDA)
| Matrix Spike (MS)Recoveries
EP231A: Perfluoroalkyl Sulfonic Acids EM1806226--035 FMB -6W Perfluorodecane 335-77-3| 282 % 30-130% | Recovery less than lower data quality
sulfonic acid (PFDS) objective
EP231B: Perfluoroalkyl Carboxylic Acids EM1806226--035 FMB -6W Perfluorotetradecanoic 376-06-7 274 % 30-130% Recovery less than lower data quality
acid (PFTeDA) objective
EP231C: Perfluoroalkyl Sulfonamides EM1806226--035 FMB -6W Perfluorooctane 754-91-6 23.2% 30-130% Recovery less than lower data quality
sulfonamide (FOSA) objective
EP231C: Perfluoroalkyl Sulfonamides EM1806226--035 FMB -6W N-Methyl 31506-32-8 15.3 % 30-130% | Recovery less than lower data quality
perfluorooctane objective
sulfonamide
(MeFOSA)

Outliers : Frequency of Quality Control Samples

Matrix: BIOTA
Quality Control Sample Type

Rate (%) Quality Control Specification

Expected

Matrix Spikes (MS) .
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS 0 1 0.00 ‘ 5.00 | NEPM 2013 B3 & ALS QC Standard

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

Method

FMB - Oysters

EP231_TOP_A: Perfluoroalkyl Sulfonic Acids [

DPE Soil Jar (EP231X (TOP))

FMB - Oysters

FMB - Oysters

EP231_TOP_C: Perfluoroalkyl Sulfonamides '

r-IDPE Soil Jar (EP231X (TOP))

FMB - Oysters

FMB - Oysters

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

Container / Client Sample ID(s)

Biota Sample Pre-Preparation
DPE Soil Jar (Biota-PP)

EP231_TOP_B: Perfluoroalkyl Carboxylic Acids
DPE Soil Jar (EP231X (TOP))

EP231_TOP_D: (n:2) Fluorotelomer Sulfonic Acids
DPE Soil Jar (EP231X (TOP))

Sample Date

11-Apr-2018

11-Apr-2018

11-Apr-2018

11-Apr-2018

11-Apr-2018

Extraction / Preparation

Analysis

Evaluation

Date analysed

Due for analysis Evaluation

Date extracted Due for extraction

17-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

EP231_TOP_P: PFAS Sums

FMB - Oysters

EP231A: Perfluoroalkyl Sulfonic Acids [

DPE Soil Jar (EP231-PFOS-SP)

FMB - Oysters

DPE Soil Jar (EP231X (TOP))

11-Apr-2018

11-Apr-2018

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

EP231B: Perfluoroalkyl Carboxylic Acids [

FMB - Oysters

EP231C: Perfluoroalkyl Sulfonamides ‘

r-IDPE Soil Jar (EP231X)

FMB - Oysters

EP231D: (n:2) Fluorotelomer Sulfonic Acids [

DPE Soil Jar (EP231X)

FMB - Oysters

DPE Soil Jar (EP231X)

11-Apr-2018

11-Apr-2018

11-Apr-2018

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

19-Apr-2018

08-Oct-2018

20-Apr-2018

29-May-2018 v

EP231P: PFAS Sums

FMB - Oysters

DPE Soil Jar (EP231X)

11-Apr-2018

19-Apr-2018

08-Oct-2018

v

20-Apr-2018

29-May-2018 v

Matrix: SOIL

Container / Client Sample ID(s)

Evaluation

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

Sample Date

Extraction / Preparation

Analysis

Date extracted Due for extraction

Evaluation

Date analysed

Due for analysis ‘ Evaluation
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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
EA055: Moisture Content (Dried @ 105-110°C) ]
DPE Soil Jar (EA055)
FMB-4S, FMB-6S 11-Apr-2018 —— - - 18-Apr-2018 25-Apr-2018 v
Soil Glass Jar - Unpreserved (EA055)
SC 1S (0-100), SC 2S (0-100), 11-Apr-2018 17-Apr-2018 25-Apr-2018 v
SC 3S (0-100), SC 4S (0-100),
SC 5S (0-100), SC 6S (0-100),
SC 1S (150-300), SC 2S (150-300),
SC 3S (150-300), SC 4S (150-300),
SC 58S (150-300), SC 6S (150-300),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
EA150: Particle Sizing
nap Lock Bag (EA150)
SC 1S (0-100), SC 2S (0-100), 11-Apr-2018 - - o 19-Apr-2018 08-Oct-2018 v
SC 3S (0-100), SC 4S (0-100),
SC 5S (0-100), SC 6S (0-100),
SC 1S (150-300), SC 2S (150-300),
SC 3S (150-300), SC 4S (150-300),
SC 58S (150-300), SC 6S (150-300),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
EA150: Soil Classification based on Particle Size
nap Lock Bag (EA150)
SC 1S (0-100), SC 2S (0-100), 11-Apr-2018 - - 19-Apr-2018 08-Oct-2018 v
SC 3S (0-100), SC 4S (0-100),
SC 58S (0-100), SC 6S (0-100),
SC 1S (150-300), SC 2S (150-300),
SC 38 (150-300), SC 4S (150-300),
SC 58S (150-300), SC 6S (150-300),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Method
Container / Client Sample ID(s)

ED006: Exchangeable Cations on Alkaline Soils
Soil Glass Jar - Unpreserved (ED006)
SC 1S (0-100),

SC 48 (0-100),

SC 6S (0-100),

SC 2S (150-300),

SC 5S (150-300),

QA1,

FMB-2S,

FMB-5S,

QA2,

EDO007: Exchangeable Cations [

oil Glass Jar - Unpreserved (ED007)
SC 3S (0-100),

ENG60: ASLP Leaching Procedure .

Non-Volatile Leach: 180 day HT (e.g. metals ex.Hg) (EN60a)
SC 1S (0-100),

SC 3S (0-100),

SC 5S (0-100),

QA1,

FMB-2S,

FMB-5S,

QA2,

EP003: Total Organic Carbon (TOC) in Soil
Pulp Bag (EP003)
SC 1S (0-100),
SC 38 (0-100),
SC 58S (0-100),
SC 1S (150-300),
SC 3S (150-300),
SC 58 (150-300),
QA1,

FMB-2S,
FMB-5S,

QA2,

SC 2S (0-100),
SC 5S (0-100),
SC 1S (150-300),
SC 4S (150-300),
SC 6S (150-300),
FMB-1S,
FMB-3S,
FMB-7S,

FMB - 8

SC 3S (150-300)

SC 2S (0-100),
SC 4S8 (0-100),
SC 6S (0-100),
FMB-1S,
FMB-3S,
FMB-7S,

FMB - 8

SC 28 (0-100),
SC 48 (0-100),
SC 6S (0-100),
SC 2S (150-300),
SC 4S (150-300),
SC 6S (150-300),
FMB-1S,
FMB-3S,
FMB-7S,

FMB - 8

Sample Date

11-Apr-2018

11-Apr-2018

11-Apr-2018

11-Apr-2018

Extraction / Preparation Analysis
Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
20-Apr-2018 09-May-2018 v 20-Apr-2018 09-May-2018 v
16-Apr-2018 09-May-2018 v 20-Apr-2018 09-May-2018 v
18-Apr-2018 08-Oct-2018 v ———— - -
20-Apr-2018 09-May-2018 v 20-Apr-2018 09-May-2018 v
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Method
Container / Client Sample ID(s)

EP231A: Perfluoroalkyl Sulfonic Acids
HDPE Soil Jar (EP231X)
SC 1S (0-100),

SC 3S (0-100),

SC 5S (0-100),

SC 1S (150-300),

SC 3S (150-300),

SC 58S (150-300),
QAT1,

FMB-2S,

FMB-4S,

FMB-6S,

QA2,

HDPE Soil Jar (EP231X)
SC 1S (0-100),
SC 3S (0-100),
SC 58 (0-100),
SC 1S (150-300),
SC 3S (150-300),
SC 5S (150-300),
QAT1,

FMB-2S,
FMB-4S,
FMB-6S,

QA2,

HDPE Soil Jar (EP231X)
SC 1S (0-100),
SC 3S (0-100),
SC 5S (0-100),
SC 1S (150-300),
SC 3S (150-300),
SC 5S (150-300),
QAT1,

FMB-2S,
FMB-4S,
FMB-6S,

QA2,

SC 2S (0-100),
SC 48 (0-100),
SC 6S (0-100),
SC 2S (150-300),
SC 4S (150-300),
SC 6S (150-300),
FMB-1S,
FMB-3S,
FMB-5S,
FMB-7S,

FMB - 8

SC 2S (0-100),
SC 48 (0-100),
SC 6S (0-100),
SC 2S (150-300),
SC 4S (150-300),
SC 6S (150-300),
FMB-1S,
FMB-3S,
FMB-5S,
FMB-7S,

FMB - 8

SC 2S (0-100),
SC 4S8 (0-100),
SC 6S (0-100),
SC 2S (150-300),
SC 4S (150-300),
SC 6S (150-300),
FMB-1S,
FMB-3S,
FMB-5S,
FMB-7S,

FMB - 8

Sample Date

11-Apr-2018

EP231B: Perfluoroalkyl Carboxylic Acids ‘

11-Apr-2018

EP231C: Perfluoroalkyl Sulfonamides .

11-Apr-2018

Extraction / Preparation Analysis
Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
20-Apr-2018 08-Oct-2018 v 22-Apr-2018 30-May-2018 v
20-Apr-2018 08-Oct-2018 v 22-Apr-2018 30-May-2018 v
20-Apr-2018 08-Oct-2018 v 22-Apr-2018 30-May-2018 v
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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
EP231D: (n:2) Fluorotelomer Sulfonic Acids ‘
HDPE Soil Jar (EP231X)
SC 1S (0-100), SC 2S (0-100), 11-Apr-2018 20-Apr-2018 08-Oct-2018 v 22-Apr-2018 30-May-2018 v
SC 3S (0-100), SC 4S (0-100),
SC 58 (0-100), SC 6S (0-100),
SC 18 (150-300), SC 2S (150-300),
SC 3S (150-300), SC 4S (150-300),
SC 5S (150-300), SC 6S (150-300),
QAT1, FMB-1S,
FMB-2S, FMB-3S,
FMB-4S, FMB-5S,
FMB-6S, FMB-7S,
QA2, FMB - 8
HDPE Soil Jar (EP231X)
SC 1S (0-100), SC 2S (0-100), 11-Apr-2018 20-Apr-2018 08-Oct-2018 Ve 22-Apr-2018 30-May-2018 v
SC 3S (0-100), SC 4S (0-100),
SC 58 (0-100), SC 6S (0-100),
SC 18 (150-300), SC 2S (150-300),
SC 3S (150-300), SC 4S (150-300),
SC 58S (150-300), SC 6S (150-300),
QAT1, FMB-1S,
FMB-2S, FMB-3S,
FMB-4S, FMB-5S,
FMB-6S, FMB-7S,
QA2, FMB - 8
Matrix: WATER Evaluation: % = 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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ALS

Matrix: WATER

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
EP231A: Perfluoroalkyl Sulfonic Acids ]
HDPE (no PTFE) (EP231X-LL)
SC 1w, SC 2w, 11-Apr-2018 19-Apr-2018 08-Oct-2018 v 20-Apr-2018 08-Oct-2018 v
SC 3w, SC 4w,
SC 5W, SC 6W,
SC 3W PM, SC 4W PM,
SC 5W PM, FMB -1W,
FMB -2W, FMB -3W,
FMB -4W, FMB -5W,
FMB -6W, FMB -7W,
FMB -8W, QA1
HDPE (no PTFE) (EP231X)
SC 1S (0-100), SC 2S (0-100), 18-Apr-2018 - === - 19-Apr-2018 15-Oct-2018 v
SC 35 (0-100), SC 4S (0-100),
SC 58 (0-100), SC 6S (0-100),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
EP231B: Perfluoroalkyl Carboxylic Acids
HDPE (no PTFE) (EP231X-LL)
SC 1w, SC 2w, 11-Apr-2018 19-Apr-2018 08-Oct-2018 v 20-Apr-2018 08-Oct-2018 v
SC 3w, SC 4W,
SC 5w, SC 6W,
SC 3W PM, SC 4W PM,
SC 5W PM, FMB -1W,
FMB -2W, FMB -3W,
FMB -4W, FMB -5W,
FMB -6W, FMB -7W,
FMB -8W, QA1
HDPE (no PTFE) (EP231X)
SC 1S (0-100), SC 2S (0-100), 18-Apr-2018 - -—-- - 19-Apr-2018 15-Oct-2018 v
SC 35 (0-100), SC 4S (0-100),
SC 5S (0-100), SC 6S (0-100),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
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Matrix: WATER

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
EP231C: Perfluoroalkyl Sulfonamides ]
HDPE (no PTFE) (EP231X-LL)
SC 1w, SC 2w, 11-Apr-2018 19-Apr-2018 08-Oct-2018 v 20-Apr-2018 08-Oct-2018 v
SC 3w, SC 4w,
SC 5W, SC 6W,
SC 3W PM, SC 4W PM,
SC 5W PM, FMB -1W,
FMB -2W, FMB -3W,
FMB -4W, FMB -5W,
FMB -6W, FMB -7W,
FMB -8W, QA1
HDPE (no PTFE) (EP231X)
SC 1S (0-100), SC 2S (0-100), 18-Apr-2018 - === - 19-Apr-2018 15-Oct-2018 v
SC 35 (0-100), SC 4S (0-100),
SC 58 (0-100), SC 6S (0-100),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
EP231D: (n:2) Fluorotelomer Sulfonic Acids
HDPE (no PTFE) (EP231X-LL)
SC 1w, SC 2w, 11-Apr-2018 19-Apr-2018 08-Oct-2018 v 20-Apr-2018 08-Oct-2018 v
SC 3w, SC 4W,
SC 5w, SC 6W,
SC 3W PM, SC 4W PM,
SC 5W PM, FMB -1W,
FMB -2W, FMB -3W,
FMB -4W, FMB -5W,
FMB -6W, FMB -7W,
FMB -8W, QA1
HDPE (no PTFE) (EP231X)
SC 1S (0-100), SC 2S (0-100), 18-Apr-2018 - -—-- - 19-Apr-2018 15-Oct-2018 v
SC 35 (0-100), SC 4S (0-100),
SC 5S (0-100), SC 6S (0-100),
QA1, FMB-1S,
FMB-2S, FMB-3S,
FMB-5S, FMB-7S,
QA2, FMB - 8
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Matrix: WATER

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

EP231P: PFAS Sums ‘
HDPE (no PTFE) (EP231X-LL)

SC 1w, SC 2w, 11-Apr-2018 19-Apr-2018 08-Oct-2018 Ve 20-Apr-2018 08-Oct-2018 v

SC 3w, SC 4w,

SC 5W, SC 6W,

SC 3W PM, SC 4W PM,

SC 5W PM, FMB -1W,

FMB -2W, FMB -3W,

FMB -4W, FMB -5W,

FMB -6W, FMB -7W,

FMB -8W, QA1
HDPE (no PTFE) (EP231X)

SC 1S (0-100), SC 2S (0-100), 18-Apr-2018 - === - 19-Apr-2018 15-Oct-2018 v

SC 3S (0-100), SC 4S (0-100),

SC 58 (0-100), SC 6S (0-100),

QA1, FMB-1S,

FMB-2S, FMB-3S,

FMB-5S, FMB-7S,

QA2, FMB - 8
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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: BIOTA

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

Quality Control Sample Type

Analvtical Methods

Laboratory Duplicates (DUP)
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS

Laboratory Control Samples (LCS)
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS

|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS

|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \

Rate (%) Quality Control Specification
Method Reaular Actual Expected ‘ Evaluation

1000 v | NEPM 2013 B3 & ALS QC Standard
EP231X 1 1 100.00 5.00 ‘ v | NEPM 2013 B3 & ALS QC Standard

Method Blanks (MB) )
EP231X 1 1 100.00 5.00 v | NEPM 2013 B3 & ALS QC Standard

Matrix Spikes (MS) i
EP231X | 0 \ 1 | 000 500 x | NEPM 2013 B3 & ALS QC Standard

Matrix: SOIL

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

Quality Control Sample Type Rate (%) Quality Control Specification
Analvtical Methods Method oc Reaular Actual Expected | Evaluation

Laboratory Duplicates (DUP)

Exchangeable Cations ED007 1 2 50.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 2 20 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Moisture Content EA055 2 20 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 4 25 16.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 4 31 12.90 10.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations EDO07 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 2 25 8.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
ASLP for Non & Semivolatile Analytes EN60a 2 14 14.29 9.09 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations ED007 1 2 50.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 2 25 8.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Organic Carbon EP003 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X | 2 \ 25 | 8.00 \ 5.00 \ v | NEPM 2013 B3 & ALS QC Standard
Matrix: WATER Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.
Quality Control Sample Type Count Rate (%) Quality Control Specification
Analvtical Methods Method Reaular Actual Exvected | Evaluation

Laboratory Duplicates (DUP) )

Per- and Polyfluoroalkyl Substances (PFAS by LCMSMS EP231X-LL . 1000 v | NEPM 2013 B3 & ALS QC Standard
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Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Rate (%) Quality Control Specification
Expected ‘ Evaluation

Matrix: WATER

Quality Control Sample Type
Analvtical Methods
Laboratory Duplicates (DUP) - Continued

Reaular Actual

EP231X 2 15 13.33 10.00

|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS v | NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS) :

Per- and Polyfluoroalkyl Substances (PFAS by LCMSMS EP231X-LL 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard

Method Blanks (MB)

Per- and Polyfluoroalkyl Substances (PFAS by LCMSMS EP231X-LL 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard
Matrix Spikes (MS) :

Per- and Polyfluoroalkyl Substances (PFAS by LCMSMS EP231X-LL 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 15 6.67 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
PFOS - Linear/Branched Speciation

Per- and Polyfluoroalkyl Substances
(PFAS) by LCMSMS

PFAS by LCMSMS after oxidation (TOP)

Moisture Content
Particle Size Analysis (Sieving)
Exchangeable Cations on Alkaline Soils

Exchangeable Cations

Total Organic Carbon

Method

EP231-PFOS-SP

EP231X

EP231X (TOP)

EA055

EA150

* EDO0G

EDO007

EP003

Matrix
BIOTA

BIOTA

BIOTA

SOIL

SOIL

SOIL

SOIL

SOIL

Method Des

n-house: Linear PFOS is determined by quantiation of the separate linear peak using linear PFOS. Branched
PFOS is determined as the difference between total PFOS (determined using a mixed linear/branched standard)
and linear PFOS.

In-House. A sample extract is analysed by LC/MSMS, ESI Negative Mode using MRM. Where commercially
available, isotopically labelled analogues of the target analytes are used as internal standards for quantification.
Where a labelled analogue is not commercially available, the internal standard with similar chemistry and the
closest retention time to the target is used for quantification. The DQO for internal standard response is
50-150% of that established at initial calibration. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers. This method complies with the quality control definitions as
stated in QSM 5.1. Data is reviewed in line with the DQOs as stated in QSM5.1

In house, following oxidation per Houtz,Erika F.; Sedlak,David L. (2012): Oxidative Conversion as a Means of
Detecting Precursors to Perfluoroalkyl Acids in Urban Runoff. In Environmental Science & Technology 46 (17),
pp. 9342;9349.: A portion of the oxidised sample is mixed with methanol (1:1) prior to analysis by
LC-Electrospray-MS-MS,Negative Mode using MRM. Where commercially available, isotopically labelled
analogues of the target analytes are used as internal standards for quantification. Where a labelled analogue is
not commercially available, the internal standard with similar chemistry and the closest retention time to the
target is used for quantification. PFOS is quantified using a certified, traceable standard consisting of linear and
branched PFOS isomers.

In house: A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.
This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

In house: Referenced to AS1289.3.6.1 - 2009. Particle Size Analysis by Sieving

In house: Referenced to Soil Survey Test Method C5. Soluble salts are removed from the sample prior to
analysis. Cations are exchanged from the sample by contact with alcoholic ammonium chloride at pH 8.5. They
are then quantitated in the final solution by ICPAES and reported as meqg/100g of original soil.

In house: Referenced to Rayment & Lyons (2011) Method 15A1. 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)

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.
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Analytical Methods

Per- and Polyfluoroalkyl Substances
(PFAS) by LCMSMS

Per- and Polyfluoroalkyl Substances
(PFAS by LCMSMS

Per- and Polyfluoroalkyl Substances
(PFAS by LCMSMS

Preparation Methods

Prep-Preparation for Biota Analysis
Sample Preparation for PFAS in Biota

Exchangeable Cations Preparation
Method (Alkaline Soils)

Exchangeable Cations Preparation
Method

ASLP for Non & Semivolatile Analytes
Sample Extraction for PFAS

SPE preparation for LL and saline PFCs
Dry and Pulverise (up to 100g)

SPE preparation for LL and saline PFCs

Method
EP231X

EP231X-LL

EP231X-LL

Method
* Rinta-PP

EP231-PR

EDO06PR

EDO07PR

ENG0a

EP231-PR

EP231-SPE

GEO30
EP231-SPE

Matrix
SOIL

SOIL

WATER

Matrix
BIOTA

BIOTA
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
WATER

Method Desc

In house: Direct injection analysis of fresh waters after dilution (1:1) with methanol. Analysis by
LC-Electrospray-MS-MS, Negative Mode using MRM. Where commercially available, isotopically labelled
analogues of the target analytes are used as internal standards for quantification. Where a labelled analogue is
not commercially available, the internal standard with similar chemistry and the closest retention time to the
target is used for quantification. The DQO for internal standard response is 50-150% of that established at initial
calibration. PFOS is quantified using a certified, traceable standard consisting of linear and branched PFOS
isomers. This method complies with the quality control definitions as stated in QSM 5.1. Data is reviewed in line
with the DQOs as stated in QSM5.1

In-house: Analysis of fresh and saline waters by solid phase extraction followed by LC-Electrospray-MS-MS,
Negative Mode using MRM. Where commercially available, isotopically labelled analogues of the target analytes
are used as internal standards for quantification. Where a labelled analogue is not commercially available, the
internal standard with similar chemistry and the closest retention time to the target is used for quantification. The
DQO for internal standard response is 50-150% of that established at initial calibration. PFOS is quantified
using a certified, traceable standard consisting of linear and branched PFOS isomers. This method complies
with the quality control definitions as stated in QSM 5.1. Data is reviewed in line with the DQOs as stated in
QSM5.1

In-house: Analysis of fresh and saline waters by solid phase extraction followed by LC-Electrospray-MS-MS,
Negative Mode using MRM. Where commercially available, isotopically labelled analogues of the target analytes
are used as internal standards for quantification. Where a labelled analogue is not commercially available, the
internal standard with similar chemistry and the closest retention time to the target is used for quantification. The
DQO for internal standard response is 50-150% of that established at initial calibration. PFOS is quantified
using a certified, traceable standard consisting of linear and branched PFOS isomers. This method complies
with the quality control definitions as stated in QSM 5.1. Data is reviewed in line with the DQOs as stated in
QSM5.1

Method Desc

A sample is prepared from whole or particular tissues/organs, identified, homogenised and the total weight of
prepared sample recorded.

In-house. A sample is mixed with water and a complexing reagent and twice extracted with MTBE. Sample
cleanup is employed as required.

In house: Referenced to Rayment and Lyons 2011 method 15C1.

In house: Referenced to Rayment & Higginson (1992) method 15A1. A 1M NH4CI extraction by end over end
tumbling at a ratio of 1:20. There is no pretreatment for soluble salts. Extracts can be run by ICP for cations.
In house QWI-EN/60 referenced to AS4439.3 Preparation of Leachates

In house

In house

#

In house



syaewBY

0T a8ed

NE'Woy pYS@ | BWwimg :jjewy

TOGL ZEPY £ T9 8|MISE) 06L TEYS € T9 'auoydaay
0ZEZ PIU4Ng NS JeUWn{o) 0T

2luing aHD

ne woy pyd@|leunis| |jew3
G555 ZEES £ T9 :o|IWAISORY 005 ZEES £ 19 :auoydajal
QS5Z, USISaILNET ‘)8al)S UOISWED 70T

UCISITUNEY OHD

newoxpys@|leweqy ,._HﬂEm_

TO90 0TZ9 £ T9 :2IIWIS284 DOSO OTZY € T9 (9UoyGs|aL

00GL MEqoy ‘denbs euewses 7
HeqoHEIHD

e

q4d0234 AOLSND 40 NIVHD

, a1} /18] . :Aq paystnbuy|ay Mu\& \M_ o wLfReq ﬁ S) { M K ﬁ/ﬁj&. iqe Aq paalasey
o0 9] w ] \ \UQ\ 21 RBwLfeeg AUR :Aq peysmbu)|ay . ) ‘2w fated ~ “wnTH ~10H S Tis1inoy Aq paniesey
4 salwi] fareq T 'Aq paysinbuljsy : ] fereq :Aq panjaaay
o w\ 8T0Z/70/CT ‘ewiy fereq ﬁ uos|3 |alueq *Aq peysnbulj2y 810Z/¥0/TT suiLed uos|3 [alueq :Aq pajduses
X T d M 00:9T BIOZ/¥O/TT W MS DS 2
x I d M ob:ot BTOC/PO/ T Wd MP DS 1z
x I d M 0B:9T RI0Z/V0/TT Al ME DS 02
. 1 x | x | x | = | x x v | doar M/s 0D:ET 8L0Z/%0/T1 Iv0 bt
, * T d M 0B'£T 8T02/¥0/T1 M9 D5 Y
0006 6768-G+1a + © suoydajL x I d M OB:ET BI0Z/%0/T1 MS DS L
, . x 1 d M 0B:ET 8T0Z/¥0/T1 M 28 9
b | x T d M obDET gT07/10/1T ME DS S
o X T d M 0b'€T BT0Z/70/TT MZ DS I
L , x T 4 M Ob'ET BT0Z/10/T8 MT 25 £!
; ! x x x X £ oar S 00:ET 810T/¥0/TT {00€-0ST) $9 25 P4
x | x| % % € | oar S 0D:ET 8T07/v0/TL | (00E-05T)S52S | M
x | x | x x £ ogr S OpET 810z/¥0/T1 | [00€-0ST) St IS | 9!
x | x | = x £ odar S OD:ET BTOZ/VO/IL | (0DE-0ST)SEDS | b
@NN@O@ _. _\/_m R s X E | 98f S 0p:€t stoz/wo/it | (00€-05T) S22 | B
SouBIsIY J9PI0 %IOM x | x| x % £ | ogar S on'ET 810Z/v0/TT_|_(0oE-05TIST0S | &
aunoge x [ x [ % | x| x € | oar : s ob:€T 8107/%0/TL {ooT-0)s93s | 9
OIIAU x | x | = | x | x € | odr S 00:€T 8TQZ/b0/11 (001-0)S525 | .5
UOISIAIQ [BIUSWUOIIAUL x | x | = | x| = e | oar S ODiET g10z/v0/1 | (00T-0)Sz0s | ¥
. N - . n x | x x| ox | x € | oar S p@mﬁ 8T0Z/V0/TT {00T-0) SE€ 25 z
T T k B X x x X x [3 o04df S 00T 8T0Z/PO/T {00T-0) 5Z 2S 2
’ x [ e | ox box | ox le | oar 5 ob:gT STO0Z/v0/TT (gotg)stos | i
SHIEWay o 3 = = S|lzs2 |83 slzl»=s¢z w m w @ m w E I ajeq ai dydweg
2 A - L= = - O IS - - - 5 SESE | 3
lo|lzxlsig |23 |EI|E3|E|E2S F 3 w2 &
i @® = c 2 A Sao|lx=n| B |8 |22 2 e LE¢F
. 22|z g & s 2| T e |lonw B e £33l ¢
- E < = 5 S Al wnl 2 = |lgm ™ FE ]
kY & = o m g c = | & ] g8 o T @ =3
alol|®2| &= Ea |37 glraa g =
“Jel0) s|qiedwos § ¥gsa Ul S3nsal apiaoly «© E ‘ﬂl.m, (=] lOL W \a.ur = ._.W v M. M
‘BU(| 193fNS [IeWa By Ul Jsqunp W M- R ...n‘_ m_ M W = W : m uM.
407 QHD 543 YiIM I9E3UGD GHO pue sedeuery y 2 m m m e | 3 g I 5 8 o = . 5 8
P8[0dd AHD 30 PUE 30IYQ FTHD UEABID. f M . = m ﬂ = in Hrw m o W Z6L8IZE V1 piepuens
By} Jo S55JpPE ||EWS BY) O} SYNS8 |IRWT o m P @ m S = E
s3jdules sy} Jog pUSIS SEY JBLIN0D S| & = 4 = g = J2qUINN J2pI0 PSEYINg 218 uoniajduio) paysanbay
2y 2auc Jajdwes ayy 0} paudniad s; Adoo yuld = M. o .W o W COﬁw |SINEC mm__n_o.r 13lad
*synsa1 yym Adoo o .o w5 m.l. adAyL 17e3800 QHO 1a3euey 133foid gHD
auyMm uIn3aJ ases|d seshjeue Jo uonaidwes up ﬁ M ﬁ < , N
) FEL T H = W... m\
QHO 0} xe} pue Adoo axym ayi udls pinays = 2
1e3U00 Alojeloqe| ay) ‘sajduses 4o 3diaaa) ug paJinbay sasAjeuy : Jautejuo) T 40eag a|ilA 9Ald PUB ¥331] JIEjUIS SINAIDSIY
s 01 paseniop oq o1 EWMHMMNM_%MM NUIo) 91 APPIIYS  D39EIU0) AIOIEIOGE] 1aloig
1 mem_m‘..vcm 313331 uo Adod syym udis €LOIA ‘Bleaulids ‘Y ||EISIM t-T SSaIppy : HEqOH|Z6L8TTE
‘200N 3SY31d |eIUBWLIONIAUT STV :Ar0jes00En WO GHD 1aquanp qof
¥



Q|

'syleway

el fareq :Aq paysinbuay % _\ &\ M.h ‘sl /a)eq] ﬁ 37 T M \.JN—A”Q/.\él/A M— :qeT Aq paaiaany
18wy fa1eq :Aq palsinbuay 1 tawy) faieq ~ Py ! “18INa) Ag PaniaIy
weu ] fateq :Aq paysinbuiay wawny fayeq Ay paaladDy
93:-9) 8T0Z/V0/ZT ‘wiL/ereq |ﬁw\\ uos|3 jpIVEQ iAq paysinbul|ay 8T0Z/¥0/TT owiL/eeq uos|3 |alueq :Aq pajdes
! 3 ™ LYy
i g fad ME S RI |oh
2 | doi S 2 -gwd e
X T g g 00:¢1 gloz/vo/1r_|, siesho-awd  |Bg
X X x X % X €£F | dodr MS 00:§T 8T07/70/11 Y0 Ls
X 1 d M 00:5T 8T0Z/v0/TT MiENd 95
X I d M 00:€T 8TOT/VO/1T Mo-and 8§
X T d M 00T RTOZ/PO/TT mg-and bg
X 1 d M 00-£T 810Z/v0/1T Mr-and €8
B X T d M o001 BTOZ/40/1T MEdNd 28
X I d M : BT0Z/70/TT Mz-and 1€
X d M 810Z/v0/1T Mme-and 02
x | x [ x | x | x EX I S 00! 8102/%0/1T SI-and pi
% 1€ | oar S 00:E sroz/v0/TT_ 3 seand g2
X X % X X £ gl S 00:L g10z/v0/1T ssawd £2
X T i S 00:LT STOT/¥0/T1 Sraid 92
X x | x x x £ ogr S 00:ET $102/v0/TT seand 52
X X X X X € 9El S 00:ET ST0Z/VO/LL | szand hZ
X X x x x € ogf S Q0:ET 8T0Z/v0/11 ] _s s1-and 22
— — [* ] [} wow [=]
Syeway _.n_._ g X Z ¥ &5 3 3 | g F v < _.c..., : 2z g auml ajeq q) 2jdwes
B8 |2 |5 |8 |gg& |25 5|3loz8| § |e%if|:
Slo|l|lsla| =323 18 (gass 5 i ez| &
Bls|c|8lg gr|lx2|z|a (B2 g 5 x5 &
[ o8|y e S IE=lTF| % (gne * g 23| &
= 2 =4 st E] F N e = = |8 % = g ax 2
= | ol g |z |® SE|lgcs| - |8 |28 g ® -3
olgo|2|8)¢ g7 |5R 3 |® 2@ S |7
“Jewsoy 2quedwon 1yas3 Ul s3nse) spiacid £y ] m o ) a2 lzc & g K
‘3u}) 398lghs [1BWS By3 Uk JBqUInN w g N ..m .m._ ] - 3 m 2 aM.
461 GHO 243 U3im 1oEINED AHD puE JeBeuen & 2 2 ¥ 3 o o = ® g
1alold QHD 29 pue S0 QHD Uers|al m M = ﬂ @ WL. =R m 76812 VL PIEPUTIS
aly} JO SSRJpPE [lewa 3yl 03 53|nsal |lewg =] S & ) 5 = = ;
*sa|dwies ay3 Joj pauB|s seY JaLnod 9 w b 5 = .IR\ m 12quIny 12pa0 as2Yaing 2180 uon3|dwo) pasanbay
ay; souo Jajdiues ayy 03 paunial s1 Adod yuld - M =1 =2 .M| W uos|3 ssijdo . J233d
— =
“sInsal Y Adao R - m e 2 adAL PEIWC) AHOD 12%euey 139004d QHOD
231ym uinyal ssesjd sasAjeue Jo uoraldwod uD ﬁ M ﬁ =
aBIUOD N - w hﬁﬁ
aHO ©3 xe} pue Adod a3jym a4y uis pjnoys ] = )
08300 Alojeioge| ayy ‘seiduies jo 3d1ada) UG pasnbay sasAjeuy 13UIBIUC) ¢ UDEIE YAl BNl pUE X350 JIEUIS SIALBS|Y
‘ssalppe Alojeioqe nuio) 31 ApaIys 110e3U0) Alojelofel ; 12load
B} 03 PaIAARP 3¢ 03 348 sojdweg 'sajdwies , X :
10 ases|as pue 1djaal uo Adod M uSIS eUOPIA ‘3jeASULIdS PY |(BISSM -7 s521ppY ABGOH | T6LBTIE
3LON 35¥3d |euBwUoAUg STV :Aioyeioge] 3210 OHD 1aqunp gor
oz ¥ ! p—
i
P
ne'wos pyd@ | ewamg :|1ew3 ne'wox pyd@iewns| qiewy newopys @eweqy “__me
TOBL ZEP9 € T9 @|MsIe4 006L TEVS € 19 ‘auoydajal 5556 ZEES € 19 B|IMlsTed 00es TEEI E IS @uoydajat T0S0 0TZ9 £ T9 :3|1W15284 0090 0123 € 19 um:o;nmmﬂ._. [
0ZEL BIUING “UNGD JEUWN|OD OT 06ZZ UGISBOUNET "198415 UOSAWeD 70T 0007 MeqeH ‘2senks eouewe|es 7
uoISIUNET QHO veqoH gH9 IO AGOLSND 40 NIVHD

ajung gHD

|



C o1

a8ed

newoed pydd)|lewimg [lewy

TOBL ZEYS £ TS @|IWIsIR] DOBL ZEPS £ TS Puoydajal
0ZEZ SIUINg '}N0J JRUWNIGD 0T

ajung aHo

newo pyS@|[ews| :j1ewy

S555 CEEY € T9 12|/Wisae4 0OSS ZEET E T9 duoydajal
067/ Uo)saauneT “1eal)s usiawe) ZaT

ugIsarune gHD

!
H
newoapys @eweqy :|lew3
TOS0 0TEY € 19 :8|1UISIE4 0090 OTZS £ 19 “w:D_._nw_W.r
000/ Meqoy “aienbg mu:nEm_mM 7
weqoH a9

ST

dd023y AQ0.LSND 40 NIVHD

P
— OW— , ) isydewRy
; JawlL/aieq . Aq peysinbuijey N x \& \M _ “raun fajeq ﬁ i) T\ & .)?M i8] Aq panaaey
OQA. Qg \NJ ﬁ\ WUQ\. N\- ‘8Lt | /aleq ] ﬂ“ﬂh :Ag paysinbuley t f ‘aun /areq ~ Qo TH IFDI ) U¢ml.l iauney Ag paai@dsy
! ;awle) fareq ‘Ag paysinbuliey ‘el fareq $ :Aq paaRasy
o %\ 8T0Z/V0/2T tal ] jateq %\\ uos|3 j2IUE] :Aq paysinbuijay 810Z/v0/TT e uosky [2lueqg *Aq pajduieg
x 1 d M 0091 8102/v0/11 Wd M5 3§ Z
x i d M 0091 8102/v0/T1 INd MP IS e
X T d M 0091 8107/v0/1T INd ME IS Iz
X X X X X x v doar Mm/s 00ET 810Z/#0/1T Ivo bt
o X 1 d M 00t 8102/v0/11 M98 51
0006 8458619 + : suoydele] X 1 d M 00ET 8102/v0/TT MS IS t
, % 1 d M 00T 8E02/40/11 Mt 0§ 9!
ol W 1 % 1 d M 00°ET 8102/%0/11 ME 25 S
, X 1 d M UL BLOZ/0/IT MZ IS i
x 1 d M 00ET BT0Z/40/TT MT DS 2!
'k x * * % € odr S 00ET BLOT/Y0/TT (ooe-0st)s90s |2}
x | x | x X €| ogr S 00T 81oz/v0/11_| (00€-057)S528 |1
x | % ] x x €] oar S 00T 8107/%0/11 | (0OE-0ST)S¥2IS | @t
X bl x * € odr S 00ET 8T0Z/40/TT (00g-0ST) SE 05 ?
@NN@O@ | _>_m B I X €1 08r S QO0'ET 8107/v0/tt | (00£-051)5225 | &
SouaImISY 18I0 HOM x | x | x X € | oar S 00T gT0e/b0/TE | (00£0ST)ST IS | &
aulnogeiN ad ol x X b 3 o4dr S 00%ET B10Z/%0/1T {001-0) S9 IS ?
x | ox | ox | x | % €] oar S 00T BT0Z/V0/TT {00T-0)S52s | %
UOISIAI] [ElUaUILOIIALZ x [ x | x [ x | x ¢ | oar s 001 | et | (oor0)spas_ | 4
. - - i ¥ x| x| x| x €| oar S 00:ET 8T0Z/¥0/T1 {00T-0) SE IS £
falls] Brel"s , x | x T x| x ] x e | oar S 00FET 810/0/T1 {oor-0)szds |2
' x | x | x| x| x € |.oar T . 00T 8102/40/1L aovo_w stos |
speway m — -] = = g m < |' 2 v T W LG [ EULTY ajeq g 3jduwieg
| 121285 Salka|2|E|2e®| & % £F|:
= 3 |€(2|5| tz|E5|E|S (g ° : 23§
12| B|2|5| 25|zs|T |8 |88k P 873
“Jewoy 2ignedwon | vas3 Uil sHNsa. apIacsd .m. @ ™ w a aQ Hua. L o m o ® M
“3ul] 132(qNs ||ew= Y3 U] JIqUINN =3 g o * o g p~4 g m m| W
901 QHD 34 Y3M 396U GHD Pue JaBeuepy 5 p-\ m WW m W. 2 w.m w m ] 2 = o o4
198(01d HY 52 PUB 3O HD WeAS|al IEI Vet | B ¢ o 3| = LT = 2 2 Z6L81ZE 1V pIEpueis
8} JO SSBIPPE {2LUa 3y} 0F sYhsal |[Ew3 =] S & @ i1 o :
‘sa|dwies ay3 Joy paudls sey Jalnos fm__\ ] o h-M = fﬁ\ m i Iaguinp 13pJ asi2yaing 21eq uonajdwo)d paisanbay
8y} 89uo sajdwes 3y} o} pauinial si Adoa xnz_m m. \_._W_. \lm\ .M| ) , ssijdo] Ja1ed
ot ingos e sexife M_H zm___h”uu” ) m .@ W M = ,WI. adA) Humu:n,mu aH9 Jadeue 133lo1d AHO
‘L2EU0) R — m .'ﬁ\ i
QHO 03 xey pue Adad s1ym By} usis pjnoys = = ; :
12€u0a Aloje.oqe] ay ‘sajdwes jo jdeTas uQ painbay sashjely 1BUIEIUO) U099 3(1IA @AI] PUE %8310 JIEPUIS SI0IAISIY
'ssalppe Alojeloqe "
943 03 PRISMISP 24 01 34k sa|dwes 'sajdwes muo)e1AEIYS  [deju0) Aloleloge Jafoid
10 eses|a. pue Jd199a. uo Adod ayym usis BLIOYIA, ‘Jeasuiids ‘Y (|BISIM T -5534pPY HEQOH|Z6481CE
310N 35VId |EJUBLUUOIIAUT STV :Aloresoqe uu_t,.nu aHo iaquiny gof




g F N i N ISYJELIBY
‘oL fareq :Aq paysinbuijay N _\ u‘w\ Mg e} fa1eQ ﬁ S7 T \ %3 M :qeT Ag paajaoay
T :Aq paysinbuyjay LI | e fereq ~ M ! *1314N0J Aq PAAIBISY
i) feveq At paysinbul|ay B /eeq . AQ paaRoay
Q2:9) 210¢/v0/T1 ETIEES l\\\ uos|3 |elueq +Aq paysinbuijay STOZ/PO/TT Bwiy fereq uos|3 js|ueq ‘Aq pajdiueg
T g 7V YT 1
-
1 g ] \\..rb. AsSH o ) ML~ J W |6k
s | dgl s { ¢ 3-gWd |bs
X 1 q q 00:ET BTOZ/VO/TT |, sipho - gnd | RS
x | x [ x{ x| x X g [ doar M/S 00:ET sro/vo/it_ [~ -~ evDd te
X I d M 00:ET 8T0¢/v0/1T_ [} MmN 95
X 1 d M 00:ET BToZ/P0/1T_ || MIamd S§
X I d M 00::T 8T0T/F0/1T meand b
X T d M 00:ET 8TOT/Y0/TL Mr-and €8
i X T d M 00ET 8TOZ/FO/TT ME-AWA 2§
X T d M 00:ET 8TOZ/P0/TT Mz-and 1%
X [ d M 00:ET BT0Z/VO/TT mi-and 0z
X X X X X T f, S 00T 8T0Z/b0/TT SL&aNd 2
x I8 | ogr S 00:ET 8T0Z/b0/TT_Ff! sgand g2
X X X X X € 5afr S 00E STOZ/P0/TT ss-awd £2
X T [ S 00ET 8T0Z/¥0/TT St-daind 9 P4
X X X X X £ ogr S 00:=T 8T0Z/v0/1T se-and 52
X X x x x £ 9af g 00T 8T07/v0/LL sz-and b2
x x x x x £ oar S 00:ET BTOT/60/TT _w skand 22
P — — h QP Ew® .
Stiewsy la |zl =slessz|zzl§ | 7| 3 gXoElE | aeq arapduies
S|lE|&|=|2|8g&|8alg |3 |258 g o 28| §
‘ Slolzleis s |83 |8 (82F F § w3 £
L] o =2 D @ | x| ® S5 |§atl = g 5 s
4 13 o = 0 w g £ JO -~ o nox z 2 of
] ] w S N 8 = |2 =73 S |om® g £= g
=X =2, = m E Aw|l=wl| & = (85 = 5 & 3
w o F z | ® e |lge| ™ 2 |26 9 g ® s
v 0 — o ot V=3 o m m m @ o I M «
“JEWJO) Sq11edWDd | QST Ul SYNSSI Bplacg B ¥ m (=] m. .Dbr \@: ad = a W. b 4
-aul| 393(qNs ||ew@ 3yl U] Jaquiny W g ™ ..M v s h | m =1 £ k
Of QHO 8U3 U3IM J2RJUOY OHD pue Jedeuely 2 | 2 m h .m 8 n st m g ‘
Pafolg QHD 23 puE Y0 QHD 3uers|al m 2= 20 v 25 2
51 JO SSBIPPE |IEWS B3 0} 5}N5aJ [lews 3 S & m Sa ® [1T4:1743 1vl piepuels
“sajdwies ay) 1o} paud)s sey J8(INCS S| = =15 =8 > JIGWNN J3pIQ sEYIINg 31eq Uonia|dwo) parsanbay
8Y} 83U Ja|tWes ayy o) palinial st Adoa syuiy = .M = = -1 W ssidoy Je1ad
: = c E g
sInsa4 Yum Adad il e m e o adAp VEWT) gHOD 1adeuen 139f0ud QHD
21ym winied esesjd sesA|eue Jo uoiadwod up ﬂ —.‘.U._ M = ”
jae3u0 r -~ = 1]
QHS 031 X} pue Adoa a3/ym ay3 udis pinoys = x -
108uD3 Alojeioqe] 2y _mu_nsgm:a M___SE up pannbay sashjeuy J3uiejuc) EUDEDE B|{IN 9Al4 PUE 493D JIB|IUIG SIOIISS]Y
‘ssaUppe Alojeloqe] - E
a1 01 padaalfap 3G o3 are sa|dweg sajdwes nuie) a1 AjRAYS  :2e3u0) Alojeiogel wafoad
40 35e3]34 puk 113521 U Ad03 S}y USIS BLOIA ‘BlenBunds ‘pY [|EISBM -7 iSSaIppY +eqoH|2648T2€
ALON 3SVAM . |EWIUILOIIAUT STV :Alojeloger 3P AHO 13quinpy qor
z 10 7 a8ey
Ne"Wo pyYI@|Iewimy [rews newod pya@|iewns| yiewy ne'woa'py3 @|lewedy :jleu3
064 ZEFS £ T9 [9jILUIS2e4 006L ZERY € T9 ‘auaydajal SSS5 ZEED § T9 [3|IWISOE] DDSS TEEY £ TY ‘auoydafa) 1090 0TZ8 £ T9 :PINUISIR 0000 OTZ9 € T :Suoyds|pl
OTEL PIUING “WNED Jeuwn|oD QT 057/ UDISBIUNET ‘153415 UOIBWED ZOT 000L HeqoH ‘slenbs eoueleleg 7
B juang gHO uoysacunet AHO HEdoH aF9 @902 AdOLSND 40 NIVHD




Shirley LeCornu

From: Dan Elson <Daniel Elson@ghd.com>
Sent: Monday, 16 April 2018 2:42 PM

To: Shirley LeCornu

Subject: Missing sample id

Hi Shirley,

| suspect its FMB 85 and FMB 8W?
If so, could you analyse as per FMB 75 and FMB 7W respectively on the CoC?

Cheers
Dan

Dan Elson
BSc
Senior Environmental Scientist

GHD
Proudly employee owned

T +61 362100734 | M: 0411 296 201 | E: daniel.elson@ghd.com
GHD 2 Salamance Square Hobart TAS 7000 Australiz | www.ghd.com

v

WATER | ENERGY 8 RESOURCES | ERVIRONMENT | PROPERTY& BUILDINGS | TRANSPORTATICN

Connect

Please consider our environment before printing this email

CONFIDENTIALITY NOTICE: This email, including any attachments, is confidential and may be privileged. If you are not the
intended recipient please notify the sender immediately, and please delete it; you should not copy it or use it for any purpose or disclose
its contents to any other person. GHD and its affiliates reserve the right to monitor and modify all email communications threugh their
networks.




Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-001 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 1S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% T ;
90%
80% |
4.75 100%
70% i 2.36 99%
60% 1.18 99%
0.600 97%
50% 0.425 96%
40% 0.300 90%
| 0.150 39%
30% / 0.075 6%
20% |
10%
0%
3 3 9 3 8 3 8 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.182
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-002 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 2S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% e T T . R B
90%
80% |
70% I’ i 2.36 100%
60% 1.18 99%
I 0.600 97%
50% ’ 0.425 94%
40% l‘ 0.300 84%
| 0.150 43%
30% 0.075 14%
20% |
10%
0%
3 3 3 3 h] N 8 3 3
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.176
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-003 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 3S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand | Gravel | Cobbles
100% e S H'-_'___' R B
90%
80% i 9.50 100%
4.75 99%
70% | i 2.36 98%
60% 1.18 98%
0.600 95%
50% 0.425 91%
40% 0.300 74%
| 0.150 17%
30% 0.075 5%
20% |
10% m’
0%
g 3 9 3 8 3 8 3 8
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.237
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-004 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 4S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B T e . e EE o
90%
80% |
70% i 2.36 100%
60% 1.18 99%
0.600 98%
50% 0.425 96%
40% 0.300 90%
| 0.150 39%
30% f 0.075 7%
20% |
10%
0% I
3 3 3 3 ] N & 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.182
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-005 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 5S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% T T ;
90%
80% |
4.75 100%
70% i 2.36 99%
60% 1.18 99%
0.600 97%
50% 0.425 94%
40% 0.300 83%
| 0.150 25%
30% 0.075 5%
20% / |
10%
0%
g 3 g 3 8 N 8 3 s
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.215
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACGREDIATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-006 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 6S (0-100)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand | Gravel | Cobbles
100% ! ! i ! ! ! ! ! ! -II---h . : : - : ! !
90% 19.0 100%
80% i 9.50 99%
4.75 98%
70% I i 2.36 98%
60% ’ 1.18 96%
0.600 94%
50% I 0.425 88%
40% i 0.300 70%
| 0.150 29%
30% l 0.075 5%
20% / |
10%
0%
3 3 3 3 ] N & 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.227
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-007 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 1S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% e T p— . R B
90%
80% | |
70% l |
60% ’ 1.18 100%
I 0.600 99%
50% I 0.425 98%
40% ’ 0.300 91%
| 0.150 45%
30% ,’ 0.075 7%
20% |
10%
0% I
3 3 3 3 h] N 8 3 3
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.166
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-008 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 2S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B T T p—— . e EE o
90%
80% I |
70% I’ |
60% 1.18 100%
0.600 99%
50% 0.425 96%
40% I 0.300 86%
| 0.150 44%
30% / 0.075 20%
20% |
10%
0%
3 3 3 3 ] N & 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.171
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-009 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 3S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% e B I B I IR ; R B
90% /
80% |
4.75 100%
70% |” i 2.36 99%
60% [ | 1.18 98%
i 0.600 95%
50% ’ 0.425 93%
40% I 0.300 88%
| 0.150 43%
30% / 0.075 7%
20% |
10%
0% I
3 3 3 3 h] N 8 3 3
o o o o N 9‘ g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.173
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-010 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 4S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% e T L . R B
90%
80% 1 |
70% I i 2.36 100%
60% f 1.18 99%
0.600 98%
50% I 0.425 96%
40% ” 0.300 89%
| 0.150 51%
30% 0.075 8%
20% |
10%
0% I
3 3 3 3 ] N & 3 8
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.148
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-011 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 5S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% T T
90%
80% i 9.50 100%
4.75 99%
70% i 2.36 99%
60% 1.18 99%
0.600 97%
50% 0.425 94%
40% 0.300 84%
| 0.150 31%
30% 0.075 7%
20% |
10%
0% I
3 3 3 3 ] N & 3 8
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.204
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACGREDIATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-012 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: SC 6S (150-300)
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand | Gravel | Cobbles
100% e T i R B
o~
90% P
80% i 9.50 100%
4.75 96%
70% i 2.36 93%
60% , 1.18 89%
0.600 86%
50% I 0.425 83%
40% I 0.300 72%
| 0.150 27%
30% l 0.075 5%
20% |
10%
0%
3 3 3 3 ] N & 3 ]
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.227
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-019 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: QA1
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand | Gravel | Cobbles
100% 77 M. T
P
90% 19.0 100%
80% i 9.50 97%
4.75 97%
70% i 2.36 96%
60% 1.18 95%
0.600 93%
50% 0.425 89%
40% 0.300 72%
| 0.150 18%
30% 0.075 5%
20% |
10% n'
0%
3 3 3 3 ] N & 3 ]
o o o o N 9' g g @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.239
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACGREDIATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-023 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB-1S
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B T e e EE o
90%
80% ’ i 9.50 100%
4.75 99%
70% I i 2.36 99%
60% I 1.18 99%
0.600 98%
50% I 0.425 96%
40% ’ 0.300 91%
| 0.150 46%
30% |” 0.075 5%
20% |
10%
0%
3 3 9 3 8 3 8 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.163
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-024 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB-2S
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B — ')‘,; . e EE o
90%
80% |
70% i 2.36 100%
60% 1.18 99%
0.600 98%
50% 0.425 96%
40% 0.300 88%
| 0.150 18%
30% 0.075 3%
20% |
10% ’(
0% |
g 3 g 3 8 N 8 3 s
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.219
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-025 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB-3S
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B — '| ! ; e EE o
90% r
80% |
4.75 100%
70% i 2.36 99%
60% 1.18 99%
0.600 99%
50% 0.425 97%
40% 0.300 89%
| 0.150 31%
30% 0.075 2%
20% / |
10%
0%
3 3 3 3 ] N & 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.199
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-027 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB-5S
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B T . . e EE o
90%
80% |
70% |
60% 1.18 100%
0.600 98%
50% 0.425 97%
40% 0.300 90%
| 0.150 37%
30% ’ 0.075 4%
20% / |
10%
0%
g 3 g 3 8 N 8 3 s
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.187
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-029 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB-7S
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B — Jﬂ S—— . e EE o
90% 71
80% I" |
70% I |
60% ' 1.18 100%
0.600 99%
50% " 0.425 98%
40% 0.300 96%
| 0.150 66%
30% 0.075 13%
20% |
10%
0%
3 3 3 3 ] N & 3 8
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.127
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, SHELL
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACCREDATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-037 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: QA2
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% 1 1 L 1 1 1 1 1 1 1 L L I L 1 1
90% 19.0 100%
80% i 9.50 98%
4.75 98%
70% i 2.36 98%
60% 1.18 97%
0.600 97%
50% 0.425 95%
40% 0.300 86%
0.150 25%
30% 0.075 2%
20% / |
10% l
0%
3 3 3 3 ] N & 3 ]
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.211
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, STONE, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
Laboratory Coordinator
ACGREDIATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1



Certificate of Analysis

ALS Laboratory Group Pty Ltd
5/585 Maitland Road

Mayfield West, NSW 2304 ALS Environmental
pH 02 4014 2500
fax 02 4968 0349
Newcastle, NSW ALS

samples.newcastle@alsenviro.com

CLIENT: Peter Topliss DATE REPORTED: 20-Apr-2018
COMPANY: GHD Pty Ltd DATE RECEIVED: 13-Apr-2018
ADDRESS: 2 Salamanca Square REPORT NO: EM1806226-039 / PSD
Hobart
TAS, Australia 7000
PROJECT: 3218792 SAMPLE ID: FMB - 8
Percent
Particle Size Distribution Particle Size (mm) Passing
Clay/Silt | Sand Gravel | Cobbles
100% B ) et . e EE o
90%
80% |
70% |
60% 1.18 100%
0.600 99%
50% 0.425 99%
40% 0.300 97%
| 0.150 28%
30% 0.075 1%
20% / |
10%
0%
g 3 g 3 8 N 8 3 s
o o o o N 9' g § @
Grain Size (mm)
Samples analysed as received. Median Particle Size (mm)* | 0.198
Median Particle Size is not covered under the current scope of ALS's NATA accreditation.
Sample Comments: Analysed: 18-Apr-18
Loss on Pretreatment NA Limit of Reporting: 1%
Sample Description: FINES, SAND, VEG
Test Method: AS1289.3.6.1
NATA Accreditation: 825 Site: Newcastle o ) Q-;ZL_
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. Nathan Webb
. Laboratory Coordinator
ACGREDIATION Authorised Signatory

Template Version PKV7a-170725 Page 1 of 1
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years |EEIEE

Testing For Life

Celebrating 30 years Testing and Protecting Human Health

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

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

QN 2

GHD Pty Ltd NT S\‘\_/Q\—////'Z;
Level 5, 66 Smith Street ﬂw NATA
Darwin NS
NT 0800 ///’//,ﬁ\\\‘\\\ WORLD RECOGNISED

i ACCREDITATION
Attention: Daniel Elson
Report 594228-L
Project name AISERVICES SINCLAIR CREEK AND FIVE MILE BEACH
Project ID 3218792
Received Date Apr 16, 2018
Client Sample ID QQA1 QQA2
Sample Matrix AUS Leachate |AUS Leachate
Eurofins | mgt Sample No. M18-Ap18027 |M18-Ap18028
Date Sampled Apr 11, 2018 Apr 11, 2018
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs)
Perfluorobutanoic acid (PFBA)N! 0.05 ug/L <0.05 <0.05
Perfluoropentanoic acid (PFPeA)N!* 0.01 ug/L <0.01 <0.01
Perfluorohexanoic acid (PFHxA)N! 0.01 ug/L <0.01 <0.01
Perfluoroheptanoic acid (PFHpA)N! 0.01 ug/L <0.01 <0.01
Perfluorooctanoic acid (PFOA)N'! 0.01 ug/L <0.01 <0.01
Perfluorononanoic acid (PFNA)N!! 0.01 ug/L <0.01 <0.01
Perfluorodecanoic acid (PFDA)N!! 0.01 ug/L <0.01 <0.01
Perfluoroundecanoic acid (PFUnDA)N! 0.01 ug/L <0.01 <0.01
Perfluorododecanoic acid (PFDoDA)N! 0.01 ug/L <0.01 <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01 <0.01
Perfluorotetradecanoic acid (PFTeDA)N! 0.01 ug/L <0.01 <0.01
13C4-PFBA (surr.) 1 % 86 10
13C5-PFPeA (surr.) 1 % 103 52
13C5-PFHXA (surr.) 1 % 107 79
13C4-PFHpA (surr.) 1 % 106 94
13C8-PFOA (surr.) 1 % 93 88
13C5-PFNA (surr.) 1 % 92 92
13C6-PFDA (surr.) 1 % 73 75
13C2-PFUNDA (surr.) 1 % 55 56
13C2-PFDoDA (surr.) 1 % 45 47
13C2-PFTeDA (surr.) 1 % 17 35
Perfluoroalkane sulfonamido substances
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L < 0.05 < 0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05 <0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N* 0.05 ug/L < 0.05 < 0.05
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol
(N-MeFOSE)M* 0.05 ug/L <0.05 <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-
EtFOSE)N1! 0.05 ug/L <0.05 <0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)N! 0.05 ug/L <0.05 <0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N! 0.05 ug/L <0.05 <0.05
13C8-FOSA (surr.) 1 % 64 71
D3-N-MeFOSA (surr.) % 42 38
D5-N-EtFOSA (surr.) % 40 35

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Date Reported: Apr 24, 2018

Page 1 of 8
Report Number: 594228-L
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Client Sample ID QQA1 QQA2
Sample Matrix AUS Leachate |AUS Leachate
Eurofins | mgt Sample No. M18-Ap18027 |M18-Ap18028
Date Sampled Apr 11, 2018 Apr 11, 2018
Test/Reference LOR Unit
Perfluoroalkane sulfonamido substances
D7-N-MeFOSE (surr.) 1 % 31 22
D9-N-EtFOSE (surr.) 1 % 29 23
D5-N-EtFOSAA (surr.) 1 % 56 44
D3-N-MeFOSAA (surr.) 1 % 50 52
Perfluoroalkane sulfonic acids (PFSAs)
Perfluorobutanesulfonic acid (PFBS)N* 0.01 ug/L <0.01 <0.01
Perfluoropentanesulfonic acid (PFPeS)N*® 0.01 ug/L <0.01 <0.01
Perfluorohexanesulfonic acid (PFHxS)M* 0.01 ug/L N0%Q,02 <0.01
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.01 ug/L <0.01 <0.01
Perfluorooctanesulfonic acid (PFOS)M* 0.01 ug/L N0%Q.26 N0%0.06
Perfluorodecanesulfonic acid (PFDS)N® 0.01 ug/L <0.01 <0.01
13C3-PFBS (surr.) 1 % 92 77
1802-PFHxS (surr.) 1 % 93 96
13C8-PFOS (surr.) 1 % 91 106
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)N! 0.01 ug/L <0.01 <0.01
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2
FTSA)M! 0.05 ug/L < 0.05 < 0.05
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 0.01 ug/L <0.01 <0.01
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)M® 0.01 ug/L <0.01 <0.01
13C2-4:2 FTSA (surr.) 1 % 81 31
13C2-6:2 FTSA (surr.) 1 % 82 44
13C2-8:2 FTSA (surr.) 1 % 70 47
PFASs Summations
Sum (PFHxS + PFOS)* 0.01 ug/L 0.28 0.06
Sum of US EPA PFAS (PFOS + PFOA)* 0.01 ug/L 0.26 0.06
Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* 0.01 ug/L 0.28 0.06
Sum of WA DER PFAS (n=10)* 0.05 ug/L 0.28 0.06
Sum of PFASs (n=28)* 0.1 ug/L 0.28 <0.1
AUS Leaching Procedure
Leachate Fluid®®* comment 4.0 4.0
pH (initial) 0.1 pH Units 7.0 6.9
pH (Leachate fluid) 0.1 pH Units 7.0 7.0
pH (off) 0.1 pH Units 7.0 7.1

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

Date Reported: Apr 24, 2018

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Page 2 of 8
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

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
Per- and Polyfluorinated Alkyl Substances (PFASSs)
Perfluoroalkyl carboxylic acids (PFCAs) Brisbane Apr 20, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
Perfluoroalkane sulfonamido substances Brisbane Apr 20, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
Perfluoroalkane sulfonic acids (PFSAs) Brisbane Apr 20, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Brisbane Apr 20, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
AUS Leaching Procedure Brisbane Apr 20, 2018 7 Days

- Method: LTM-GEN-7010 Leaching Procedure for Soils & Solid Wastes

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 3 of 8
Date Reported: Apr 24, 2018 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 594228-L
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ABN- 50 005 085 521

e.mail : EnviroSales@eurofins.com
web : www.eurofins.com.au

Melbourne

2-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261

Site # 1254 & 14271

Sydney

Unit F3, Building F

16 Mars Road

Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane

1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

NATA # 1261 Site # 20794

Perth

2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261

Site # 23736

Received:
Due:

Priority:
Contact Name:
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X
Sydney Laboratory - NATA Site # 18217
Brisbane Laboratory - NATA Site # 20794 X X X
Perth Laboratory - NATA Site # 23736
External Laboratory
No Sample ID | Sample Date | Sampling Matrix LAB ID
Time
1 QOA1 Apr 11, 2018 | 1:00PM Soil M18-Ap18025 | X X X X X
2 QQA2 Apr 11, 2018 | 1:00PM Soil M18-Ap18026 | X X X X X
3 QOAl Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18027 X X
4 QQA2 Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18028 X X
5 QQA1 Apr 11, 2018 | 1:00PM Water M18-Ap18029 X
(WATER)
Test Counts 2 2 2 2 2 4 1
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
request.

2. All soil results are reported on a dry basis, unless otherwise stated.

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

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

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

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

7. Samples were analysed on an 'as received' basis.

8. 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.
**NOTE: pH duplicates are reported as a range NOT as RPD

Units

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

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

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

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

LOR Limit of Reporting.

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

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

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

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

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

cocC Chain of Custody

SRA Sample Receipt Advice

QSM Quality Systems Manual ver 5.1 US Department of Defense

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

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.
TEQ Toxic Equivalency Quotient

QC - Acceptance Criteria
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%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresult is 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. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. 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.

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

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

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

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units | Result1 Ac‘if’nﬂﬁf‘gce L'Dir"’r“sifs nglc;gyéng
Method Blank
Perfluoroalkyl carboxylic acids (PFCAS)
Perfluorobutanoic acid (PFBA) ug/L <0.05 0.05 Pass
Perfluoropentanoic acid (PFPeA) ug/L <0.01 0.01 Pass
Perfluorohexanoic acid (PFHxA) ug/L <0.01 0.01 Pass
Perfluoroheptanoic acid (PFHpA) ug/L <0.01 0.01 Pass
Perfluorooctanoic acid (PFOA) ug/L <0.01 0.01 Pass
Perfluorononanoic acid (PFNA) ug/L <0.01 0.01 Pass
Perfluorodecanoic acid (PFDA) ug/L <0.01 0.01 Pass
Perfluoroundecanoic acid (PFUNDA) ug/L <0.01 0.01 Pass
Perfluorododecanoic acid (PFDoDA) ug/L <0.01 0.01 Pass
Perfluorotridecanoic acid (PFTrDA) ug/L <0.01 0.01 Pass
Perfluorotetradecanoic acid (PFTeDA) ug/L <0.01 0.01 Pass
Method Blank
Perfluoroalkane sulfonamido substances
Perfluorooctane sulfonamide (FOSA) ug/L <0.05 0.05 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) ug/L <0.05 0.05 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) ug/L <0.05 0.05 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol (N-
MeFOSE) ug/L <0.05 0.05 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-EtFOSE) ug/L <0.05 0.05 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) ug/L <0.05 0.05 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) ug/L <0.05 0.05 Pass
Method Blank
Perfluoroalkane sulfonic acids (PFSAs)
Perfluorobutanesulfonic acid (PFBS) ug/L <0.01 0.01 Pass
Perfluoropentanesulfonic acid (PFPeS) ug/L <0.01 0.01 Pass
Perfluorohexanesulfonic acid (PFHXS) ug/L <0.01 0.01 Pass
Perfluoroheptanesulfonic acid (PFHpS) ug/L <0.01 0.01 Pass
Perfluorooctanesulfonic acid (PFOS) ug/L <0.01 0.01 Pass
Perfluorodecanesulfonic acid (PFDS) ug/L <0.01 0.01 Pass
Method Blank
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) ug/L <0.01 0.01 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) ug/L <0.05 0.05 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) ug/L <0.01 0.01 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) ug/L <0.01 0.01 Pass
Test Lab Sample ID So?ﬁce Units Result 1 Aci(ierg]ti?snce LFi’r?wSitSs nggfdyelng
Duplicate
Perfluoroalkyl carboxylic acids (PFCASs) Result 1 | Result 2 RPD
Perfluorobutanoic acid (PFBA) M18-Ap18028 CP ug/L <0.05 < 0.05 <1 30% Pass
Perfluoropentanoic acid (PFPeA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanoic acid (PFHxA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanoic acid (PFHpA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanoic acid (PFOA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorononanoic acid (PFNA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorodecanoic acid (PFDA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroundecanoic acid
(PFUNDA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorododecanoic acid
(PFDoDA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotridecanoic acid (PFTrDA) | M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotetradecanoic acid
(PFTeDA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
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Duplicate
Perfluoroalkane sulfonamido substances Result 1 | Result 2 RPD

Perfluorooctane sulfonamide

(FOSA) M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) M18-Ap18028 CP ug/L <0.05 < 0.05 <1 30% Pass
2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol (N-MeFOSE) | M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol (N-EtFOSE) M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) M18-Ap18028 CP ug/L < 0.05 < 0.05 <1 30% Pass
Duplicate
Perfluoroalkane sulfonic acids (PFSAs) Result 1 | Result 2 RPD
Perfluorobutanesulfonic acid

(PFBS) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoropentanesulfonic acid

(PFPeS) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanesulfonic acid

(PFHXS) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanesulfonic acid

(PFHpS) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanesulfonic acid

(PFOS) M18-Ap18028 CP ug/L 0.06 0.06 3.0 30% Pass
Perfluorodecanesulfonic acid

(PFDS) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
Duplicate
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Result 1 | Result 2 RPD

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
1H.1H.2H.2H-

perfluorooctanesulfonic acid (6:2

FTSA) M18-Ap18028 CP ug/L <0.05 <0.05 <1 30% Pass
1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) M18-Ap18028 CP ug/L <0.01 <0.01 <1 30% Pass
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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 Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
Cco1 Leachate Fluid Key: 1 - pH 5.0; 2 - pH 2.9; 3 - pH 9.2; 4 - Reagent (DI) water; 5 - Client sample, 6 - other
NO9 Quantification of linear and branched isomers has been conducted as a single total response using the relative response factor for the corresponding linear/branched standard.
Isotope dilution is used for calibration of each native compound for which an exact labelled analogue is available (Isotope Dilution Quantitation). The isotopically labelled
N11 analogues allow identification and recovery correction of the concentration of the associated native PFAS compounds.
Where the native PFAS compound does not have labelled analogue then the quantification is made using the Extracted Internal Standard Analyte with the closest retention time
N15 to the analyte and no recovery correction has been made (Internal Standard Quantitation).

Authorised By

Michael Cassidy Analytical Services Manager
Jonathon Angell Senior Analyst-Organic (QLD)

Glenn Jackson
National Operations 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 or please click here.

Eurofins | mgt 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 | mgt 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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Celebrating 30 years Testing and Protecting Human Health

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025 — Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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i ACCREDITATION
Attention: Daniel Elson
Report 594228-S
Project name AISERVICES SINCLAIR CREEK AND FIVE MILE BEACH
Project ID 3218792
Received Date Apr 16, 2018
Client Sample ID QQA1 QQA2
Sample Matrix Soil Soil
Eurofins | mgt Sample No. M18-Ap18025 |M18-Ap18026
Date Sampled Apr 11, 2018 Apr 11, 2018
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs)
Perfluorobutanoic acid (PFBA)N! 5 ug/kg <5 <5
Perfluoropentanoic acid (PFPeA)N!* 5 ug/kg <5 <5
Perfluorohexanoic acid (PFHxA)N! 5 ug/kg <5 <5
Perfluoroheptanoic acid (PFHpA)N! 5 ug/kg <5 <5
Perfluorooctanoic acid (PFOA)N'! 5 ug/kg <5 <5
Perfluorononanoic acid (PFNA)N!! 5 ug/kg <5 <5
Perfluorodecanoic acid (PFDA)N!! 5 ug/kg <5 <5
Perfluoroundecanoic acid (PFUnDA)N! 5 ug/kg <5 <5
Perfluorododecanoic acid (PFDoDA)N! 5 ug/kg <5 <5
Perfluorotridecanoic acid (PFTrDA)N® 5 ug/kg <5 <5
Perfluorotetradecanoic acid (PFTeDA)N! 5 ug/kg <5 <5
13C4-PFBA (surr.) 1 % 48 46
13C5-PFPeA (surr.) 1 % 58 46
13C5-PFHXA (surr.) 1 % 57 55
13C4-PFHpA (surr.) 1 % 55 51
13C8-PFOA (surr.) 1 % 52 48
13C5-PFNA (surr.) 1 % 55 50
13C6-PFDA (surr.) 1 % 82 76
13C2-PFUNDA (surr.) 1 % 101 93
13C2-PFDoDA (surr.) 1 % 102 105
13C2-PFTeDA (surr.) 1 % 93 95
Perfluoroalkane sulfonamido substances
Perfluorooctane sulfonamide (FOSA)N! 5 ug/kg <5 <5
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 5 ug/kg <5 <5
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N* 5 ug/kg <5 <5
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol
(N-MeFOSE)N* 5 ug/kg <5 <5
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-
EtFOSE)N1! 5 ug/kg <5 <5
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)V! 10 ug/kg <10 <10
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N! 10 ug/kg <10 <10
13C8-FOSA (surr.) % 84 82
D3-N-MeFOSA (surr.) % 83 88
D5-N-EtFOSA (surr.) % 74 74

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Date Reported: Apr 24, 2018

Page 1 of 10
Report Number: 594228-S



&% eurofins ‘

mgt
Client Sample ID QQA1 QQA2
Sample Matrix Soil Soil
Eurofins | mgt Sample No. M18-Ap18025 |M18-Ap18026
Date Sampled Apr 11, 2018 Apr 11, 2018
Test/Reference LOR Unit
Perfluoroalkane sulfonamido substances
D7-N-MeFOSE (surr.) 1 % 80 78
D9-N-EtFOSE (surr.) 1 % 81 80
D5-N-EtFOSAA (surr.) 1 % 82 80
D3-N-MeFOSAA (surr.) 1 % 91 87
Perfluoroalkane sulfonic acids (PFSAs)
Perfluorobutanesulfonic acid (PFBS)N* 5 ug/kg <5 <5
Perfluoropentanesulfonic acid (PFPeS)N*® 5 ug/kg <5 <5
Perfluorohexanesulfonic acid (PFHxS)M* 5 ug/kg <5 <5
Perfluoroheptanesulfonic acid (PFHpS)N*® 5 ug/kg <5 <5
Perfluorooctanesulfonic acid (PFOS)M* 5 ug/kg N0912 <5
Perfluorodecanesulfonic acid (PFDS)N® 5 ug/kg <5 <5
13C3-PFBS (surr.) 1 % 73 74
1802-PFHxS (surr.) 1 % 73 76
13C8-PFOS (surr.) 1 % 88 93
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)N! 5 ug/kg <5 <5
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2
FTSA)N! 10 ug/kg <10 <10
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 5 ug/kg <5 <5
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)M® 5 ug/kg <5 <5
13C2-4:2 FTSA (surr.) 1 % 13 11
13C2-6:2 FTSA (surr.) 1 % 13 11
13C2-8:2 FTSA (surr.) 1 % 37 31
PFASs Summations
Sum (PFHxS + PFOS)* 5 ug/kg 12 <5
Sum of US EPA PFAS (PFOS + PFOA)* 5 ug/kg 12 <5
Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* 5 ug/kg 12 <5
Sum of WA DER PFAS (n=10)* 10 ug/kg 12 <10
Sum of PFASs (n=28)* 50 ug/kg <50 <50
Conductivity (1:5 agueous extract at 25°C as rec.) 10 uS/cm 2300 1400
Total Organic Carbon 0.1 % 0.3 0.2
Magnesium (exchangeable) 0.1 megq/100g 1.4 0.7
Potassium (exchangeable) 0.1 megq/100g 0.2 0.1
Sodium (exchangeable) 0.1 megq/100g 0.5 0.2
% Moisture 1 % 23 23
Particle Size by Sieve analysis*
<63 Micron 0.1 % wiw 0.2 0.1
>2000 Micron 0.1 % wiw 3.8 0.8
1000-2000 Micron 0.1 % wiw 1.0 0.7
125-250 Micron 0.1 % wiw 54 80
250-500 Micron 0.1 % wiw 30 15
500-1000 Micron 0.1 % wiw 4.6 1.8
63-125 Micron 0.1 % wiw 5.6 14
Cation Exchange Capacity
Calcium (exchangeable) 0.1 meq/100g 13 5.5
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

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
Per- and Polyfluorinated Alkyl Substances (PFASSs)
Perfluoroalkyl carboxylic acids (PFCAs) Brisbane Apr 20, 2018 180 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
Perfluoroalkane sulfonamido substances Brisbane Apr 20, 2018 180 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
Perfluoroalkane sulfonic acids (PFSAs) Brisbane Apr 20, 2018 180 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Brisbane Apr 20, 2018 180 Day
- Method: LTM-ORG-2100 Per- and Polyfluoro Alkyl Substances (PFAS)
Conductivity (1:5 aqueous extract at 25°C as rec.) Melbourne Apr 18, 2018 7 Day
- Method: LTM-INO-4030 Conductivity
Magnesium (exchangeable) Melbourne Apr 19, 2018 180 Days
- Method: LTM-MET-3060 Cation Exchange Capacity and ESP
Potassium (exchangeable) Melbourne Apr 19, 2018 180 Days
- Method: LTM-MET-3060 Cation Exchange Capacity and ESP
Sodium (exchangeable) Melbourne Apr 19, 2018 180 Days
- Method: LTM-MET-3060 Cation Exchange Capacity and ESP
Cation Exchange Capacity Melbourne Apr 19, 2018 180 Days
- Method: LTM-MET-3060 - Cation Exchange Capacity (CEC) & Exchangeable Sodium Percentage (ESP)
Total Organic Carbon Melbourne Apr 23, 2018 28 Day
- Method: APHA 5310B Total Organic Carbon
Particle Size by Sieve analysis* Melbourne Apr 18, 2018 28 Day
- Method: AS1289.C6.1-1977 Determination of Particle Size by Sieving
% Moisture Melbourne Apr 17, 2018 14 Day

- Method: LTM-GEN-7080 Moisture
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X
Sydney Laboratory - NATA Site # 18217
Brisbane Laboratory - NATA Site # 20794 X X X
Perth Laboratory - NATA Site # 23736
External Laboratory
No Sample ID | Sample Date | Sampling Matrix LAB ID
Time
1 QOA1 Apr 11, 2018 | 1:00PM Soil M18-Ap18025 | X X X X X
2 QQA2 Apr 11, 2018 | 1:00PM Soil M18-Ap18026 | X X X X X
3 QOAl Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18027 X X
4 QQA2 Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18028 X X
5 QQA1 Apr 11, 2018 | 1:00PM Water M18-Ap18029 X
(WATER)
Test Counts 2 2 2 2 2 4 1

Date Reported:Apr 24, 2018
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
request.

2. All soil results are reported on a dry basis, unless otherwise stated.

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

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

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

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

7. Samples were analysed on an 'as received' basis.

8. 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.
**NOTE: pH duplicates are reported as a range NOT as RPD

Units

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

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

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

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

LOR Limit of Reporting.

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

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

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

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

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

cocC Chain of Custody

SRA Sample Receipt Advice

QSM Quality Systems Manual ver 5.1 US Department of Defense

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

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.
TEQ Toxic Equivalency Quotient

QC - Acceptance Criteria
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%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresult is 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. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. 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.

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

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

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

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

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 5 of 10
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Quality Control Results

Test Units | Result1 Ac‘i?rﬁ’qtif‘gce Lﬁ’gsifs Q“g'c;gye'”g
Method Blank
Perfluoroalkyl carboxylic acids (PFCAS)
Perfluorobutanoic acid (PFBA) ug/kg <5 5 Pass
Perfluoropentanoic acid (PFPeA) ug/kg <5 5 Pass
Perfluorohexanoic acid (PFHxA) ug/kg <5 5 Pass
Perfluoroheptanoic acid (PFHpA) ug/kg <5 5 Pass
Perfluorooctanoic acid (PFOA) ug/kg <5 5 Pass
Perfluorononanoic acid (PFNA) ug/kg <5 5 Pass
Perfluorodecanoic acid (PFDA) ug/kg <5 5 Pass
Perfluoroundecanoic acid (PFUNDA) ug/kg <5 5 Pass
Perfluorododecanoic acid (PFDoDA) ug/kg <5 5 Pass
Perfluorotridecanoic acid (PFTrDA) ug/kg <5 5 Pass
Perfluorotetradecanoic acid (PFTeDA) ug/kg <5 5 Pass
Method Blank
Perfluoroalkane sulfonamido substances
Perfluorooctane sulfonamide (FOSA) ug/kg <5 5 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) ug/kg <5 5 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) ug/kg <5 5 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol (N-
MeFOSE) ug/kg <5 5 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-EtFOSE) ug/kg <5 5 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) ug/kg <10 10 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) [ ug/kg <10 10 Pass
Method Blank
Perfluoroalkane sulfonic acids (PFSAs)
Perfluorobutanesulfonic acid (PFBS) ug/kg <5 5 Pass
Perfluoropentanesulfonic acid (PFPeS) ug/kg <5 5 Pass
Perfluorohexanesulfonic acid (PFHXS) ug/kg <5 5 Pass
Perfluoroheptanesulfonic acid (PFHpS) ug/kg <5 5 Pass
Perfluorooctanesulfonic acid (PFOS) ug/kg <5 5 Pass
Perfluorodecanesulfonic acid (PFDS) ug/kg <5 5 Pass
Method Blank
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) ug/kg <5 5 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) ug/kg <10 10 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) ug/kg <5 5 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) ug/kg <5 5 Pass
Method Blank
Conductivity (1:5 aqueous extract at 25°C as rec.) uS/cm <10 10 Pass
Total Organic Carbon % <0.1 0.1 Pass
Magnesium (exchangeable) meq/100g <0.1 0.1 Pass
Potassium (exchangeable) meq/100g <0.1 0.1 Pass
Sodium (exchangeable) meq/100g <0.1 0.1 Pass
Method Blank
Cation Exchange Capacity
Calcium (exchangeable) meq/100g <0.1 0.1 Pass
LCS - % Recovery
Perfluoroalkyl carboxylic acids (PFCASs)
Perfluorobutanoic acid (PFBA) % 102 50-150 Pass
Perfluoropentanoic acid (PFPeA) % 114 50-150 Pass
Perfluorohexanoic acid (PFHxA) % 97 50-150 Pass
Perfluoroheptanoic acid (PFHpA) % 100 50-150 Pass
Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 6 of 10
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Test Units Result 1 Aci(iar?]ti?:ce Lpir?wsitss ngggyéng
Perfluorooctanoic acid (PFOA) % 103 50-150 Pass
Perfluorononanoic acid (PFNA) % 102 50-150 Pass
Perfluorodecanoic acid (PFDA) % 101 50-150 Pass
Perfluoroundecanoic acid (PFUnDA) % 101 50-150 Pass
Perfluorododecanoic acid (PFDoDA) % 100 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) % 84 50-150 Pass
Perfluorotetradecanoic acid (PFTeDA) % 99 50-150 Pass
LCS - % Recovery
Perfluoroalkane sulfonamido substances
Perfluorooctane sulfonamide (FOSA) % 95 50-150 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) % 111 50-150 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) % 107 50-150 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol (N-
MeFOSE) % 101 50-150 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-EtFOSE) % 97 50-150 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) % 102 50-150 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) % 102 50-150 Pass
LCS - % Recovery
Perfluoroalkane sulfonic acids (PFSAs)
Perfluorobutanesulfonic acid (PFBS) % 98 50-150 Pass
Perfluoropentanesulfonic acid (PFPeS) % 111 50-150 Pass
Perfluorohexanesulfonic acid (PFHxS) % 98 50-150 Pass
Perfluoroheptanesulfonic acid (PFHpS) % 100 50-150 Pass
Perfluorooctanesulfonic acid (PFOS) % 101 50-150 Pass
Perfluorodecanesulfonic acid (PFDS) % 72 50-150 Pass
LCS - % Recovery
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) % 100 50-150 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) % 104 50-150 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) % 94 50-150 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) % 91 50-150 Pass
LCS - % Recovery
Total Organic Carbon % 99 70-130 Pass
Test Lab Sample ID So%f\ce Units Result 1 Aciiengti?gce L'?r?]sitss ng:)lgyéng
Spike - % Recovery
Perfluoroalkyl carboxylic acids (PFCAS) Result 1
Perfluorobutanoic acid (PFBA) B18-Ap18200 NCP % 103 50-150 Pass
Perfluoropentanoic acid (PFPeA) B18-Ap18200 NCP % 103 50-150 Pass
Perfluorohexanoic acid (PFHxA) B18-Ap18200 NCP % 99 50-150 Pass
Perfluoroheptanoic acid (PFHpA) B18-Ap18200 NCP % 101 50-150 Pass
Perfluorooctanoic acid (PFOA) B18-Ap18200 NCP % 103 50-150 Pass
Perfluorononanoic acid (PFNA) B18-Ap18200 NCP % 105 50-150 Pass
Perfluorodecanoic acid (PFDA) B18-Ap18200 NCP % 104 50-150 Pass
Perfluoroundecanoic acid
(PFUNDA) B18-Ap18200 | NCP % 102 50-150 Pass
Perfluorododecanoic acid
(PFDoDA) B18-Ap18200 | NCP % 99 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) | B18-Ap18200 NCP % 79 50-150 Pass
Perfluorotetradecanoic acid
(PFTeDA) B18-Ap18200 NCP % 103 50-150 Pass
Spike - % Recovery
Perfluoroalkane sulfonamido substances Result 1
Perfluorooctane sulfonamide
(FOSA) B18-Ap18200 NCP % 95 50-150 Pass
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QA : Acceptance| Pass | Qualifying
Test Lab Sample ID Source| Units Result 1 Limits Limits Code

N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) B18-Ap18200 NCP % 104 50-150 Pass
N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) B18-Ap18200 NCP % 97 50-150 Pass
2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol (N-MeFOSE) | B18-Ap18200 NCP % 94 50-150 Pass
2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol (N-EtFOSE) B18-Ap18200 NCP % 97 50-150 Pass
N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) B18-Ap18200 NCP % 102 50-150 Pass
N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) B18-Ap18200 NCP % 102 50-150 Pass
Spike - % Recovery

Perfluoroalkane sulfonic acids (PFSAs) Result 1

Perfluorobutanesulfonic acid

(PFBS) B18-Ap18200 NCP % 102 50-150 Pass
Perfluoropentanesulfonic acid

(PFPeS) B18-Ap18200 NCP % 112 50-150 Pass
Perfluorohexanesulfonic acid

(PFHXS) B18-Ap18200 NCP % 99 50-150 Pass
Perfluoroheptanesulfonic acid

(PFHpS) B18-Ap18200 NCP % 101 50-150 Pass
Perfluorooctanesulfonic acid

(PFOS) B18-Ap18200 NCP % 103 50-150 Pass
Perfluorodecanesulfonic acid

(PFDS) B18-Ap18200 NCP % 70 50-150 Pass
Spike - % Recovery

n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Result 1

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) B18-Ap18200 NCP % 95 50-150 Pass
1H.1H.2H.2H-

perfluorooctanesulfonic acid (6:2

FTSA) B18-Ap18200 NCP % 112 50-150 Pass
1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) B18-Ap18200 NCP % 93 50-150 Pass
1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) B18-Ap18200 NCP % 82 50-150 Pass

QA . Acceptance| Pass | Qualifying
Test Lab Sample ID Source | Ynits Result 1 Limits Limits Code

Duplicate
Perfluoroalkyl carboxylic acids (PFCAS) Result 1 | Result 2 RPD

Perfluorobutanoic acid (PFBA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluoropentanoic acid (PFPeA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorohexanoic acid (PFHxA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluoroheptanoic acid (PFHpA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorooctanoic acid (PFOA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorononanoic acid (PFNA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorodecanoic acid (PFDA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluoroundecanoic acid

(PFUNDA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorododecanoic acid

(PFDoDA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorotridecanoic acid (PFTrDA) | S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorotetradecanoic acid

(PFTeDA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
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Duplicate
Perfluoroalkane sulfonamido substances Result 1 | Result 2 RPD

Perfluorooctane sulfonamide

(FOSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol (N-MeFOSE) | S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol (N-EtFOSE) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) S18-Ap17100 NCP ug/kg <10 <10 <1 30% Pass
N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) S18-Ap17100 NCP ug/kg <10 <10 <1 30% Pass
Duplicate
Perfluoroalkane sulfonic acids (PFSAs) Result 1 | Result 2 RPD
Perfluorobutanesulfonic acid

(PEBS) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluoropentanesulfonic acid

(PFPeS) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorohexanesulfonic acid

(PFHXS) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluoroheptanesulfonic acid

(PFHpPS) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Perfluorooctanesulfonic acid

(PFOS) S18-Ap17100 NCP ug/kg 5.3 5.5 4.0 30% Pass
Perfluorodecanesulfonic acid

(PFDS) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Duplicate
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Result 1 | Result 2 RPD

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
1H.1H.2H.2H-

perfluorooctanesulfonic acid (6:2

FTSA) S18-Ap17100 NCP ug/kg <10 <10 <1 30% Pass
1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) S18-Ap17100 NCP ug/kg <5 <5 <1 30% Pass
Duplicate

Result 1 | Result 2 RPD

Conductivity (1:5 aqueous extract

at 25°C as rec.) S18-Apl16676 NCP uS/cm 390 400 1.6 30% Pass
Total Organic Carbon S18-Ap16557 NCP % 3.9 3.8 3.9 30% Pass
% Moisture M18-Ap17848 NCP % 18 18 2.0 30% Pass
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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 Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
NO09 Quantification of linear and branched isomers has been conducted as a single total response using the relative response factor for the corresponding linear/branched standard.

Isotope dilution is used for calibration of each native compound for which an exact labelled analogue is available (Isotope Dilution Quantitation). The isotopically labelled
N11 analogues allow identification and recovery correction of the concentration of the associated native PFAS compounds.

Where the native PFAS compound does not have labelled analogue then the quantification is made using the Extracted Internal Standard Analyte with the closest retention time
N15 to the analyte and no recovery correction has been made (Internal Standard Quantitation).

Authorised By

Michael Cassidy Analytical Services Manager
Alex Petridis Senior Analyst-Metal (VIC)
Jonathon Angell Senior Analyst-Organic (QLD)
Michael Brancati Senior Analyst-Inorganic (VIC)

Glenn Jackson
National Operations 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 or please click here.

Eurofins | mgt 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 | mgt 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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GHD Pty Ltd NT
Level 5, 66 Smith Street

Darwin g{///§§
NT 0800 NN
Attention: Don Rockliff

Report 594228-W-V2

Project name AISERVICES SINCLAIR CREEK AND FIVE MILE BEACH
Project ID 3218792

Received Date Apr 16, 2018

Client Sample ID E%/\(/?:'I}ER)
Sample Matrix Water
Eurofins | mgt Sample No. M18-Ap18029
Date Sampled Apr 11, 2018
Test/Reference LOR Unit

PFASs Summations

Sum (PFHxS + PFOS)* 0.001 ug/L 7.2
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L 6.467
Sum of enHealth PFAS (PFHXS + PFOS + PFOA)* 0.001 ug/L 7.267
Sum of WA DER PFAS (n=10)* 0.005 ug/L 7.589
Sum of PFASs (n=28)* 0.005 ug/L 7.966
Perfluoroalkyl carboxylic acids (PFCAs) - Trace

Perfluorobutanoic acid (PFBA)N!* 0.005 ug/L 0.028
Perfluoropentanoic acid (PFPeA)N! 0.001 ug/L N0%0.033
Perfluorohexanoic acid (PFHxA)N! 0.001 ug/L N0%Q,15
Perfluoroheptanoic acid (PFHpA)M* 0.001 ug/L N0%0.026
Perfluorooctanoic acid (PFOA)N! 0.001 ug/L N0%0.067
Perfluorononanoic acid (PFNA)N!! 0.001 ug/L N0%0.007
Perfluorodecanoic acid (PFDA)N! 0.001 ug/L N0%0.004
Perfluoroundecanoic acid (PFUnDA)N! 0.001 ug/L 0.001
Perfluorododecanoic acid (PFDoDA)N! 0.001 ug/L <0.001
Perfluorotridecanoic acid (PFTrDA)N® 0.001 ug/L <0.001
Perfluorotetradecanoic acid (PFTeDA)M! 0.001 ug/L <0.001
13C4-PFBA (surr.) 1 % 23
13C5-PFPeA (surr.) 1 % 48
13C5-PFHXA (surr.) 1 % 50
13C4-PFHpA (surr.) 1 % 64
13C8-PFOA (surr.) 1 % 63
13C5-PFNA (surr.) 1 % 67
13C6-PFDA (surr.) 1 % 35
13C2-PFUNDA (surr.) 1 % 57
13C2-PFDoDA (surr.) 1 % 56
13C2-PFTeDA (surr.) 1 % 36
Perfluoroalkyl sulfonic acids (PFSAs)- Trace

Perfluorobutanesulfonic acid (PFBS)N** 0.001 ug/L N0%0.085
Perfluoropentanesulfonic acid (PFPeS)M® 0.001 ug/L N09g.27
Perfluorohexanesulfonic acid (PFHxS)"* 0.001 ug/L N0%0,80
Perfluoroheptanesulfonic acid (PFHpS)M*® 0.001 ug/L N9%0.095
Perfluorooctanesulfonic acid (PFOS)M* 0.001 ug/L NS5 4
Perfluorodecanesulfonic acid (PFDS)N*® 0.001 ug/L <0.001
13C3-PFBS (surr.) 1 % 66
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Client Sample ID E%/\(/?:'I}ER)
Sample Matrix Water
Eurofins | mgt Sample No. M18-Ap18029
Date Sampled Apr 11, 2018
Test/Reference LOR Unit
Perfluoroalkyl sulfonic acids (PFSAs)- Trace

1802-PFHXxS (surr.) 1 % 76
13C8-PFOS (surr.) 1 % 56
Perfluoroalkyl sulfonamido substances- Trace

Perfluorooctane sulfonamide (FOSA)N! 0.002 ug/L < 0.002
N-methylperfluoro-1-octane sulfonamide (N-

MeFOSA)N! 0.002 ug/L <0.002
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N* 0.002 ug/L < 0.002
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol

(N-MeFOSE)M* 0.002 ug/L < 0.002
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-

EtFOSE)N* 0.002 ug/L <0.002
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-

EtFOSAA)N! 0.002 ug/L < 0.002
N-methyl-perfluorooctanesulfonamidoacetic acid (N-

MeFOSAA)N! 0.002 ug/L <0.002
13C8-FOSA (surr.) 1 % 49
D3-N-MeFOSA (surr.) 1 % 34
D5-N-EtFOSA (surr.) 1 % 39
D7-N-MeFOSE (surr.) 1 % 26
D9-N-EtFOSE (surr.) 1 % 25
D5-N-EtFOSAA (surr.) 1 % 68
D3-N-MeFOSAA (surr.) 1 % 54
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2

FTSA)M! 0.001 ug/L <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2

FTSA)N! 0.005 ug/L < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2

FTSA)M! 0.001 ug/L <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2

FTSA)N 0.001 ug/L <0.001
13C2-4:2 FTSA (surr.) 1 % 81
13C2-6:2 FTSA (surr.) 1 % 74
13C2-8:2 FTSA (surr.) 1 % 58
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Sample History

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

A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

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
Per- and Polyfluoroalkyl Substances (PFASSs) - Trace
Perfluoroalkyl carboxylic acids (PFCAs) - Trace Brisbane Apr 23, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
Perfluoroalkyl sulfonic acids (PFSAs)- Trace Brisbane Apr 23, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
Perfluoroalkyl sulfonamido substances- Trace Brisbane Apr 23, 2018 14 Day
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace Brisbane Apr 23, 2018 14 Day

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)

First Reported: Apr 24, 2018 Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 3 of 10
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ABN- 50 005 085 521

e.mail : EnviroSales@eurofins.com
web : www.eurofins.com.au

Melbourne

2-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261

Site # 1254 & 14271

Sydney

Unit F3, Building F

16 Mars Road

Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane

1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

NATA # 1261 Site # 20794

Perth

2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261

Site # 23736

Received:
Due:

Priority:
Contact Name:

Apr 16, 2018 2:53 PM
Apr 23, 2018

5 Day

Daniel Elson

Eurofins | mgt Analytical Services Manager : Michael Cassidy

Company Name: GHD Pty Ltd NT Order No.: 3218792
Address: Level 5, 66 Smith Street Report #: 594228
Darwin Phone: 08 8982 0100
NT 0800 Fax: 08 8981 1075
Project Name: AISERVICES SINCLAIR CREEK AND FIVE MILE BEACH
Project ID: 3218792
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X X X
Sydney Laboratory - NATA Site # 18217
Brisbane Laboratory - NATA Site # 20794 X X X
Perth Laboratory - NATA Site # 23736
External Laboratory
No Sample ID | Sample Date | Sampling Matrix LAB ID
Time
1 QOA1 Apr 11, 2018 | 1:00PM Soil M18-Ap18025 | X X X X X
2 QQA2 Apr 11, 2018 | 1:00PM Soil M18-Ap18026 | X X X X X
3 QOAl Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18027 X X
4 QQA2 Apr 11,2018 | 1:00PM AUS Leachate |M18-Ap18028 X X
5 QQA1 Apr 11, 2018 | 1:00PM Water M18-Ap18029 X
(WATER)
Test Counts 2 2 2 2 2 4 1
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
request.

2. All soil results are reported on a dry basis, unless otherwise stated.

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

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

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

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

7. Samples were analysed on an 'as received' basis.

8. 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.
**NOTE: pH duplicates are reported as a range NOT as RPD

Units

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

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

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

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

LOR Limit of Reporting.

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

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

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

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

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

cocC Chain of Custody

SRA Sample Receipt Advice

QSM Quality Systems Manual ver 5.1 US Department of Defense

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

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.
TEQ Toxic Equivalency Quotient

QC - Acceptance Criteria
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%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresult is 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. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. 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.

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

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

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

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

First Reported: Apr 24, 2018 Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 5 of 10
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Quality Control Results

Test Units | Result1 Acffrﬁ’qti?gce Lﬁ’;ﬁfs ngggyéng
Method Blank
Perfluoroalkyl carboxylic acids (PFCASs) - Trace
Perfluorobutanoic acid (PFBA) ug/L < 0.005 0.005 Pass
Perfluoropentanoic acid (PFPeA) ug/L <0.001 0.001 Pass
Perfluorohexanoic acid (PFHxA) ug/L <0.001 0.001 Pass
Perfluoroheptanoic acid (PFHpA) ug/L <0.001 0.001 Pass
Perfluorooctanoic acid (PFOA) ug/L <0.001 0.001 Pass
Perfluorononanoic acid (PFNA) ug/L <0.001 0.001 Pass
Perfluorodecanoic acid (PFDA) ug/L <0.001 0.001 Pass
Perfluoroundecanoic acid (PFUNDA) ug/L <0.001 0.001 Pass
Perfluorododecanoic acid (PFDoDA) ug/L <0.001 0.001 Pass
Perfluorotridecanoic acid (PFTrDA) ug/L <0.001 0.001 Pass
Perfluorotetradecanoic acid (PFTeDA) ug/L <0.001 0.001 Pass
Method Blank
Perfluoroalkyl sulfonic acids (PFSAs)- Trace
Perfluorobutanesulfonic acid (PFBS) ug/L <0.001 0.001 Pass
Perfluoropentanesulfonic acid (PFPeS) ug/L <0.001 0.001 Pass
Perfluorohexanesulfonic acid (PFHXS) ug/L <0.001 0.001 Pass
Perfluoroheptanesulfonic acid (PFHpS) ug/L <0.001 0.001 Pass
Perfluorooctanesulfonic acid (PFOS) ug/L <0.001 0.001 Pass
Perfluorodecanesulfonic acid (PFDS) ug/L <0.001 0.001 Pass
Method Blank
Perfluoroalkyl sulfonamido substances- Trace
Perfluorooctane sulfonamide (FOSA) ug/L <0.002 0.002 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) ug/L <0.002 0.002 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) ug/L <0.002 0.002 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol (N-
MeFOSE) ug/L < 0.002 0.002 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-EtFOSE) ug/L <0.002 0.002 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) ug/L < 0.002 0.002 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) ug/L < 0.002 0.002 Pass
Method Blank
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) ug/L <0.001 0.001 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) ug/L < 0.005 0.005 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) ug/L <0.001 0.001 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) ug/L < 0.001 0.001 Pass
LCS - % Recovery
Perfluoroalkyl carboxylic acids (PFCAs) - Trace
Perfluorobutanoic acid (PFBA) % 107 50-150 Pass
Perfluoropentanoic acid (PFPeA) % 94 50-150 Pass
Perfluorohexanoic acid (PFHxA) % 98 50-150 Pass
Perfluoroheptanoic acid (PFHpA) % 99 50-150 Pass
Perfluorooctanoic acid (PFOA) % 98 50-150 Pass
Perfluorononanoic acid (PENA) % 96 50-150 Pass
Perfluorodecanoic acid (PEDA) % 94 50-150 Pass
Perfluoroundecanoic acid (PFUnDA) % 95 50-150 Pass
Perfluorododecanoic acid (PFDoDA) % 95 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) % 91 50-150 Pass
Perfluorotetradecanoic acid (PFTeDA) % 94 50-150 Pass
LCS - % Recovery
Perfluoroalkyl sulfonic acids (PFSAs)- Trace
First Reported: Apr 24, 2018 Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 6 of 10
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Test Units Result 1 Aci(iar?]ti?:ce Lpir?wsitss ngggyéng
Perfluorobutanesulfonic acid (PFBS) % 101 50-150 Pass
Perfluoropentanesulfonic acid (PFPeS) % 88 50-150 Pass
Perfluorohexanesulfonic acid (PFHxS) % 96 50-150 Pass
Perfluoroheptanesulfonic acid (PFHpS) % 104 50-150 Pass
Perfluorooctanesulfonic acid (PFOS) % 96 50-150 Pass
Perfluorodecanesulfonic acid (PFDS) % 79 50-150 Pass
LCS - % Recovery
Perfluoroalkyl sulfonamido substances- Trace
Perfluorooctane sulfonamide (FOSA) % 97 50-150 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) % 96 50-150 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) % 91 50-150 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol (N-
MeFOSE) % 102 50-150 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol (N-EtFOSE) % 91 50-150 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) % 98 50-150 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) % 95 50-150 Pass
LCS - % Recovery
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) % 105 50-150 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) % 97 50-150 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) % 86 50-150 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) % 72 50-150 Pass
Test Lab Sample ID So%f\ce Units Result 1 Aciiengti?gce L'?r?]sitss ng:)lgyéng
Spike - % Recovery
Perfluoroalkyl carboxylic acids (PFCAs) - Trace Result 1
Perfluorobutanoic acid (PFBA) S18-Ap16564 NCP % 102 50-150 Pass
Perfluoropentanoic acid (PFPeA) S18-Ap16564 NCP % 93 50-150 Pass
Perfluorohexanoic acid (PFHxA) S18-Ap16564 NCP % 102 50-150 Pass
Perfluoroheptanoic acid (PFHpA) S18-Ap16564 NCP % 101 50-150 Pass
Perfluorooctanoic acid (PFOA) S18-Ap16564 NCP % 99 50-150 Pass
Perfluorononanoic acid (PFNA) S18-Ap16564 NCP % 97 50-150 Pass
Perfluorodecanoic acid (PFDA) S18-Ap16564 NCP % 92 50-150 Pass
Perfluoroundecanoic acid
(PFUNDA) S18-Ap16564 NCP % 89 50-150 Pass
Perfluorododecanoic acid
(PFDoDA) S18-Ap16564 NCP % 91 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) | S18-Apl6564 NCP % 85 50-150 Pass
Perfluorotetradecanoic acid
(PFTeDA) S18-Ap16564 NCP % 84 50-150 Pass
Spike - % Recovery
Perfluoroalkyl sulfonic acids (PFSAs)- Trace Result 1
Perfluorobutanesulfonic acid
(PFBS) S18-Ap16564 NCP % 106 50-150 Pass
Perfluoropentanesulfonic acid
(PFPeS) S18-Ap16564 NCP % 107 50-150 Pass
Perfluorohexanesulfonic acid
(PFHxS) A18-Ap16703 NCP % 88 50-150 Pass
Perfluoroheptanesulfonic acid
(PFHpS) S18-Ap16564 NCP % 101 50-150 Pass
Perfluorooctanesulfonic acid
(PFOS) A18-Ap16703 NCP % 92 50-150 Pass
Perfluorodecanesulfonic acid
(PFDS) S18-Ap16564 NCP % 58 50-150 Pass
Spike - % Recovery
Perfluoroalkyl sulfonamido substances- Trace Result 1
Perfluorooctane sulfonamide
(FOSA) S18-Ap16564 NCP % 96 50-150 Pass
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QA : Acceptance| Pass | Qualifying
Test Lab Sample ID Source| Units Result 1 Limits Limits Code
N-methylperfluoro-1-octane
sulfonamide (N-MeFOSA) S18-Apl6564 NCP % 85 50-150 Pass
N-ethylperfluoro-1-octane
sulfonamide (N-EtFOSA) S18-Ap16564 NCP % 89 50-150 Pass
2-(N-methylperfluoro-1-octane
sulfonamido)-ethanol (N-MeFOSE) | S18-Ap16564 NCP % 87 50-150 Pass
2-(N-ethylperfluoro-1-octane
sulfonamido)-ethanol (N-EtFOSE) S18-Apl6564 NCP % 85 50-150 Pass
N-ethyl-
perfluorooctanesulfonamidoacetic
acid (N-EtFOSAA) S18-Ap16564 NCP % 86 50-150 Pass
N-methyl-
perfluorooctanesulfonamidoacetic
acid (N-MeFOSAA) S18-Apl6564 NCP % 89 50-150 Pass
Spike - % Recovery
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace Result 1
1H.1H.2H.2H-
perfluorohexanesulfonic acid (4:2
FTSA) S18-Apl16564 NCP % 107 50-150 Pass
1H.1H.2H.2H-
perfluorooctanesulfonic acid (6:2
FTSA) S18-Ap16564 NCP % 96 50-150 Pass
1H.1H.2H.2H-
perfluorodecanesulfonic acid (8:2
FTSA) S18-Apl6564 NCP % 80 50-150 Pass
1H.1H.2H.2H-
perfluorododecanesulfonic acid
(10:2 FTSA) S18-Apl16564 NCP % 66 50-150 Pass
QA . Acceptance| Pass | Qualifying
Test Lab Sample ID Source | Ynits Result 1 Limits Limits Code
Duplicate
Perfluoroalkyl carboxylic acids (PFCAs) - Trace Result 1 | Result 2 RPD
Perfluorobutanoic acid (PFBA) S18-Ap16563 NCP ug/L <0.05 < 0.05 <1 30% Pass
Perfluoropentanoic acid (PFPeA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanoic acid (PFHxA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanoic acid (PFHpA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanoic acid (PFOA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorononanoic acid (PFNA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorodecanoic acid (PFDA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroundecanoic acid
(PFUNDA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorododecanoic acid
(PFDoDA) S18-Apl16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotridecanoic acid (PFTrDA) | S18-Apl16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotetradecanoic acid
(PFTeDA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Duplicate
Perfluoroalkyl sulfonic acids (PFSAs)- Trace Result 1 | Result 2 RPD
Perfluorobutanesulfonic acid
(PFBS) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluoropentanesulfonic acid
(PFPeS) S18-Apl16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanesulfonic acid
(PFHXS) A18-Ap16702 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanesulfonic acid
(PFHpS) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanesulfonic acid
(PFOS) A18-Apl6702 NCP ug/L <0.01 <0.01 <1 30% Pass
Perfluorodecanesulfonic acid
(PFDS) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
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Duplicate
Perfluoroalkyl sulfonamido substances- Trace Result 1 | Result 2 RPD
Perfluorooctane sulfonamide
(FOSA) S18-Ap16563 NCP ug/L <0.05 <0.05 <1 30% Pass
N-methylperfluoro-1-octane
sulfonamide (N-MeFOSA) S18-Apl16563 NCP ug/L <0.05 <0.05 <1 30% Pass
N-ethylperfluoro-1-octane
sulfonamide (N-EtFOSA) S18-Ap16563 NCP ug/L <0.05 < 0.05 <1 30% Pass
2-(N-methylperfluoro-1-octane
sulfonamido)-ethanol (N-MeFOSE) | S18-Ap16563 NCP ug/L <0.05 <0.05 <1 30% Pass
2-(N-ethylperfluoro-1-octane
sulfonamido)-ethanol (N-EtFOSE) S18-Apl16563 NCP ug/L <0.05 <0.05 <1 30% Pass
N-ethyl-
perfluorooctanesulfonamidoacetic
acid (N-EtFOSAA) S18-Ap16563 NCP ug/L <0.05 <0.05 <1 30% Pass
N-methyl-
perfluorooctanesulfonamidoacetic
acid (N-MeFOSAA) S18-Ap16563 NCP ug/L < 0.05 < 0.05 <1 30% Pass
Duplicate
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Trace Result 1 | Result 2 RPD
1H.1H.2H.2H-
perfluorohexanesulfonic acid (4:2
FTSA) S18-Apl16563 NCP ug/L <0.01 <0.01 <1 30% Pass
1H.1H.2H.2H-
perfluorooctanesulfonic acid (6:2
FTSA) S18-Ap16563 NCP ug/L <0.05 <0.05 <1 30% Pass
1H.1H.2H.2H-
perfluorodecanesulfonic acid (8:2
FTSA) S18-Ap16563 NCP ug/L <0.01 <0.01 <1 30% Pass
1H.1H.2H.2H-
perfluorododecanesulfonic acid
(10:2 FTSA) S18-Apl16563 NCP ug/L <0.01 <0.01 <1 30% Pass
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Comments
V2: PFAS Low Level

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 Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
NO09 Quantification of linear and branched isomers has been conducted as a single total response using the relative response factor for the corresponding linear/branched standard.

Isotope dilution is used for calibration of each native compound for which an exact labelled analogue is available (Isotope Dilution Quantitation). The isotopically labelled
N11 analogues allow identification and recovery correction of the concentration of the associated native PFAS compounds.

Where the native PFAS compound does not have labelled analogue then the quantification is made using the Extracted Internal Standard Analyte with the closest retention time
N15 to the analyte and no recovery correction has been made (Internal Standard Quantitation).

Authorised By

Michael Cassidy Analytical Services Manager
Jonathon Angell Senior Analyst-Organic (QLD)

Glenn Jackson

National Operations 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 or please click here.

Eurofins | mgt 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 | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadiines 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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Introduction

1.1 Overview

GHD Pty Ltd (GHD) were engaged by Air Senices Australia (Air Senices) to undertake an
environmental investigation of an area that may have been affected by the historical use of
aqueous film forming foam (AFFF) containing perfluoroalkyl and polyfluoroalkyl substances
(PFAS) near the Hobart International Airport (the Airport). The investigation is centred on
Sinclair Creek and its’ downstream receiving environment, Five Mile Beach.

This report is the sampling analysis and quality plan (SAQP) for the investigation. It comprises a
summary of the existing site information and a detailed program of on-site sediment, surface
water and biota sampling and analysis.

The purpose of this SAQP is to outline the proposed sampling design and methodologies
forming a reference document for both GHD staff and Air Senices throughout the investigation.

1.2 Background

AFFF has been used for fire-fighting purposes around Australiafor several decades. Depending
on the type of AFFF used, the principal PFAS constituents (as active or by-product ingredients)
may have included a range of contaminants of potential concern including perfluorooctane
sulfonate (PFOS), perfluorooctanoic acid (PFOA) and fluorotelomers such as 6:2 fluorotelomer
sulfonate (6:2FtS) and 8:2 fluorotelomer sulfonate (8:2FtS). The historical use of PFAS has
resulted in contamination of soil, groundwater, sediments, surface water and infrastructure.
While the risks to human health and the environment are still the subject of much research,
PFAS compounds are highly persistent in the environment, can bio-accumulate, and may be
harmful to animal and human health.

The focus of this investigation is to undertake a comprehensive investigation of PFAS conditions
at the investigation site, with a focus on human health risks.

1.3 Investigation Objectives and Rationale

The objectives of this investigation are start to respond to the key findings of a previous
investigation:

e SEMF (2017) Hobart Airport — Aviation Rescue Fire Fighting Senices Preliminary Site
Investigation. Report for Airsenices Australia dated 31 October 2017, Project: 2105.022

SEMF (2017) identified elevated PFAS in surface water in a number of locations along Sinclair
Creek within the Airport boundary and off-site at the mouth of the creek as it enters Five Mile
Beach.

In particular this SAQP is to provide initial assessment (as an interim priority) of the primary
human health risk exposure scenarios (of PFAS) in the immediate investigation area (Sinclair
Creek and Five Mile Beach). This is primarily associated with potential biota consumption (i.e.
shellfish and finfish) and recreational exposure scenarios (i.e. ingestion).

The work is being conducted in the context that Sinclair Creek and Five Mile Beach are
considered to be the primary pathway for PFAS leaving the site at this time. Potential pathways
on site other than Sinclair Creek, and a broader range of potential receptors will be addressed in
a subsequent broader body of work to be conducted after completion of this stage of works (i.e.
a future Detailed Site Investigation).
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The work is also being conducted in the context that at the time of reporting, Tasmanian
Government Agencies were in the process of reviewing an appropriate investigation response to
issues of potential PFAS impact from various sources in the broader Pitt Water area.

1.4 Limitations

This report: has been prepared by GHD for Airservices Australia and may only be used and relied on by
Airservices Australia for the purpose agreed between GHD and the Airservices Australiaas mentioned in
Section 1.3 of this report.

GHD otherwise disclaims responsibilitytoany person other than Airservices Australia arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically
detailed inthe report and are subjectto the scope limitations set out in the report.

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

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

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

2.1 Sinclair Creek

Sinclair Creek commences as a narrow drainage line to the west of the Airport. The creek
passes through several culverts within the Airport property before passing through a drainage
system under the main runway, emerging to the east of the runway and continuing off site
towards Five Mile Beach.

On the eastern side of the Airport the creek passes through Commonwealth land (the Airport)
into a single private freehold parcel just prior to the creek’s junction with Pittwater Road. The
creek then passes through the freehold parcel and discharges into Five Mile Beach.

Sinclair Creek is mapped as Succulent saline herbland (ASS) under TASVEG 3.0 from the
runway area on the eastern side of the Airport to Five Mile Beach. The creek is estuarine in
nature, transitioning from tidal influenced marine waters from the Five Mile Beach mouth to
freshwater from the airport direction. Flow in the creek is subject to discharge from the Taswater
Water Water Treatment Plant, as well as run-off flow from rain events, with the lower section
subject to tidal influence from Five Mile Beach.

Geology of the creek and surrounds is classified as Undifferentiated Quaternary Sediments. A
small area adjacent to where the creek crosses under Pittwater Road is listed as potential acid
sulphate soils, with a high probability of occurrence (>70%) (the LIST).

2.2 Five Mile Beach

Five Mile Beach is adjacent to the Pitt Water area and commences south of Pittwater Bluff. It
extends to the east along a spit towards the Pitt Water mouth, meeting Seven Mile Beach,
which runs on the south facing side of the sandy spit. Offshore from Five Mile beach is Woody
Island, a small rocky island in the middle of Pitt Water bay.

Seweral major freshwater sources input into Pitt Water, including Coal River, Iron Creek, and
Orielton Riwulet. Pitt Water has a narrow (~500 m) ocean inlet at Sandy Point at the end of Five
Mile Beach; significant tidal currents flow through the entrance.

The marine environment out from Five Mile Beach is relatively shallow and low-energy. It is
semi-enclosed to the north from the Tasman Highway causeway, which has a ~450 m bridge
culvert section.

Owing to the shallow nature of the bay, large areas of intertidal soft sediments are present out
from the beach. Sediments consist of relatively fine-grained silty sands at the western end of the
beach, transitioning to areas of coarser sediments consistent with higher energy environments
to the east.

Seweral shellfish farming leases are present off Five Mile Beach, just south of Woody Island
where the main marine channel flows past.

The shallow intertidal areas along Five Mile Beach are popular for flounder fishing. Other
popular recreational uses of the Five Mile Beach area include swimming, boating, horse riding,
and fishing.
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Basis of Assessment

3.1 Assessment Framework
The investigation has been dewveloped in consideration of the following:

e National Environmental Protection Council (NEPC) National Environment Protection
(Assessment of Site Contamination) Amendment Measure 2013 (No. 1) (ASC NEPM,;
NEPC 1999) (NEPC, 2013)

e Environmental Health Standards Committee (enHealth) of the Australian Health Protection
Principal Committee, Interim national guidance on human health reference values for per-
and poly-fluoroalkyl substances for use in site investigations in Australia, June 2016
(enHealth, 2016)

e Draft Commonwealth Environmental Management Guidance on Perfluorooctane Sulfonic
Acid (PFOS) and Perfluorooctanoic Acid (PFOA). Department of the Environment and
Energy October 2016

e HEPA NCWG (2018) PFAS National Environmental Management Plan, January 2018. Plan
deweloped by the Heads of EPAs Australia and New Zealand (HEPA) National Chemicals
Working Group (NCWG) in collaboration with the Australian Government Department of the
Environment and Energy (DoEE).

3.2 Criteria

As this is primarily a human health investigation, the criteria to be applied for this assessment
are:

¢ Food Standards Australia New Zealand (FSANZ) —Perfluorinated Chemicals in Food
(2017).

e Australian Government Department of Health 2017 — Health based guidance values for
PFAS for use in site investigations in Australia.

Sampling Plan

4.1 Sample Plan Overview

The sampling plan is to consider two zones of investigation 1) Sinclair Creek; and 2) Five Mile
Beach. While the overall objectives of the investigation are the same for both zones, the
environmental setting for each are quite different and have been separated below for further
clarity.

To minimise the potential for cross contamination, the sampling program will commence in Five
Mile Beach and progressively work in towards Sinclair Creek, and then finally up the creek itself.

It should be noted that this proposed plan does not account for seasonal variability in the creek
and beach environments (i.e. due to varying seasonal rainfall recharge and its influence on
potential PFAS loading in the environment). This may be addressed further in the subsequent
stage(s) of investigation.

4.11 Sinclair Creek

The majority of available information on PFAS in the creek is based on a single surface water
sampling event along the length of the creek. The proposed plan includes the followings key
details:
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Repeat surface water sampling along sections of the creek line to provide an initial
indication of seasonal variability in PFAS concentrations;

As per the Airsenvices brief, concentrate investigations on sections downstream of the
runway (i.e. to the east);

Due to the potential dilution effects of the wastewater treatment plant (\WWTP) discharge
point immediately upstream of the runway, determine any temporal trends in discharge flow
(i.e. from WWTP operator) to inform the timing of creek sampling. Additionally, collect at
least two surface water and sediment samples upstream of the WWTP discharge point for
comparison with prior sampling data and to assess PFAS loading in sediments (i.e. near
site HIA12-W from SEMF (2017));

Select sample locations east of the runway that are just down-stream of tributaries to assist
in identifying potential preferential PFAS surface water inputs other than Sinclair Creek
itself. Sampling locations are also to account for any maintenance programs (i.e. creek
clearance) that may have disturbed creek sediments;

All creek sampling to be conducted at, or near to low tide conditions to attempt to obtain
samples that are representative of surface water draining from the site, and not saline water
flushing into the site;

At each surface water sample location collect:

Field water quality parameters (EC, pH, TDS etc.),

Creek sediment sample (0-100mm depthinterval, and a second at 150-300mm) to
determine potential PFAS loading (as a secondary source).

PFAS analysis from surface sediment samples will also include ASLP leach testing in
additional to totals analysis.

In addition to PFAS analysis, analyse sediments samples for cation exchange
capacity, grain size and total organic carbon content.

Assess the likely extent of tidal flushing and saline conditions along the creek line (i.e. via
field EC data collection and observations) as a key influence in PFAS migration;

Assess biota in Sinclair Creek that have potential for human consumption, including bait
species, where present. While itis acknowledged there is a low likelihood of harnestable
species along the creek line, the field team will be prepared to collect representative
samples as required, based on field observations;

Parts of Sinclair Creek are in identified as “Environmental Significant Area” and/or
“containing vegetation of state-wide significance. Care will be taken by staff during access
and sampling to minimise disturbance.

4.1.2 Five Mile Beach

As PFAS enters the beach environment it is subject to a range of different chemical, physical
and biological settings. The proposed plan includes the followings key details:
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e The focus of the investigation is on the potential PFAS loading in the marine sediments,
where there is increased potential for PFAS to accumulate as it enter the marine
environment. A radial pattern of sampling locations are proposed to investigate changes in
concentrations with increasing distance from the creek;

e Additional sediment samples will be collected approximately 1 km from the creek mouth,
near the high water line, to consider the potential for longshore drift of sediments, and
increased recreation exposure risk (i.e. walkers).

e Water samples will be collected at the three outermost sediment sample location points for
comparison with water quality data from the creek itself. Water samples will be collected
prior to sediment samples to awid suspended sediment influencing water samples.

e A broader suney area of approximately 1.5-2 km from the creek mouth will be used to
locate and collect wild bivalve samples (i.e. oysters and mussels, and to a lesser extent
scallops and cockles).

e Recreational users on Five Mile Beach are most likely represented by walkers on the
beach, and then kayaking, windsurfing and swimmers with decreasing intensity. At this
time, recreational use of Sinclair Creek itself is considered unlikely, but will be assessed
during the field program. Water sampling identified above will be assessed against
recreational exposure criteria to inform the associated potential risk to human health.

e Atthis time,itis anticipated that commercial shellfish leases (i.e. oysters) and other
transient finfish species (i.e. whiting, garfish, squid etc.) within Pitt Water will be
investigated by others, and are part of a broader investigation program.

4.2 Sampling Methodology

421 General

An environmental consultant from GHD will undertake the fieldwork and sampling program.
Photographs and field data sheets will be prepared for each sampling location and will be
included in the report. GHD will use a handheld GPS to record coordinates of sampling
locations.

Each water, sediment and biota sample will be collected using a new set of disposable gloves
and placed directly into laboratory provided Teflon-free sample jars and bottles, and then placed
in chilled insulated containers for transport to the laboratory. A label will be attached to each
sampling container showing job number, date, and sample location, depth and sampler initials.
Sample details will be entered onto a chain of custody (CoC) form that will accompany the
samples to the laboratory. A CoC form will be used for every batch of samples submitted to the
laboratory and will include the scheduled analysis for each sample to be undertaken. Delivery of
samples to the laboratory will need to comply with sample holding times.

When handling samples, no Teflon coated materials or aluminium foil will be used. All re-usable
sampling equipment will be made from high-density polyethylene (HDPE) or stainless steel and
decontaminated prior to use. During field sampling of PFAS, the sampling personnel will adhere
to the following:

®  Priorto sampling, the sampling personnel must wash their hands with soap and rinse
thoroughly with tap water before donning a clean, new pair of disposable gloves

¢ No brand new field clothing to be worn
¢  No waterproof clothing (e.g. GoreTex, Teflon or Tyvek clothing) to be worn

¢ No fast food wrappers/containers or pre-wrapped foods or snacks
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* No use of self-sticking notes or similar office products

¢ Noreusable chemical or gel packs will be used to cool samples. Instead food-grade ice
contained in polyethylene bags will be utilised

¢  Only natural sunscreens and insect repellents are to be worn

e During sampling, processing and storage, minimise the exposure of samples to light
422 Sediment

Sampling

The majority of sediment samples will be collected in shallow water and hence there is no need
to utilise any remote coring equipment. To minimise the chance of cross-contamination, all
sediment samples will be taken by simply scooping the sample container into the surface
substrate (top 100 mm of sediment) by hand. A new set of disposable gloves will be worn by the
sampler between sites.

Once labelled, samples will be placed directly into chilled iceboxes for transport.

Parameters

Each sediment sample will be analysed for the following parameters:

e PFAS —Full Suite (28 analytes) (EP231X)

¢ PFAS —Full Suite (ASLP leach testing — surface sediment samples only within creek line)
e Total Organic Carbon (EP003)

e Exchangeable Cations (Ca, Mg, Na, K) plus Cation Exchange Capacity (CEC)

e Particle Sizing to 75um (Sieve) EA150

Sites
Sediment sample sites are summarised in Table 1 and shown graphically in Figure 1.

Tablel Sedimentsamplesites

SC-1S Near original sample location “SW5”,
upstream of runway

SC-2S Near original sample location “HIA 12-W”,
upstream of runway

SC-3S Immediately downstream of runway on
Sinclair Creek

SC-4S Downstream of first tributary north-east of
runway on Sinclair Creek

SC-5S At Airport site boundary on Sinclair Creek
SC-6S At confluence of Five Mile Beach and Sinclair
Creek
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FMB -1S, FMB -2S, FMB -3S 250 m arc from Sinclair Creek mouth
FMB -4S, FMB -5S, FMB -6S 500 m arc from Sinclair Creek mouth
FMB-7 1 km north-west of Sinclair Creek mouth
FMB-8 1 km east of Sinclair Creek mouth

423 \Water
Sampling

All water samples will be taken by submerging the sample container itself and removing the cap.
Where bottles contain preservatives, a non-preservative bottle from the sample set will be used
to fill these to awid loss of preservative (non-PFAS analytes). Once labelled, samples will be
placed directly into chilled iceboxes for transport.

A calibrated water quality meter will be used to assess in-situ physicochemical characteristics of
the water being sampled. These will be recorded in field notes and presented with the laboratory
results.

Parameters
Each water sample will be analysed for the following parameters:
¢ PFAS —Full Suite Low Level (28 analytes) (EP231X-LL)

¢ Field in-situ parameters (pH, conductivity, temperature, dissolved oxygen)

Sites
Water sample sites are summarised in Table 2 and shown graphically in Figure 1.

Table2 Water sample sites

SC-1W Near original sample location “SW5”,
upstream of runway

SC-2W Near original sample location “HIA 12-W”,
upstream of runway

SC-3wW Immediately downstream of runway on
Sinclair Creek

SC-4W Downstream of first tributary north-east of
runway on Sinclair Creek

SC-5W At Airport site boundary on Sinclair Creek
SC-6W At confluence of Five Mile Beach and Sinclair
Creek
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FMB -5W 500 m arc from Sinclair Creek mouth
FMB-7W 1 km north-west of Sinclair Creek mouth
FMB-8W 1 km east of Sinclair Creek mouth

424 Biota

Where relevant, biota sampling will target commercial size fish. All biota sampling will include a
record of general health and lengths of individuals. Sampling effort and methods employed at
each site will be recorded with GPS locations and general environmental conditions. Analysis
for each location will be conducted on a composite comprised of tissue from a number of
animals (i.e. up to five). Compositing will be conducted by the laboratory, in a controlled
environment. Analysis will be conducted on samples of edible portions (i.e. fish —fillet, skin on;
molluscs — edible flesh).

Fish

Fish species will be collected using a standard baited pole and line technique within Sinclair
Creek. Upon landing a fish, it will be immediately spiked as per GHD’s animal ethics procedure.

Rather than field processing, all fish caught from each site will be sent to the laboratory for
composite sample extraction. The number of fish contributing to each sample will be dependent
on the number caught at each site.

Oysters/Mussels

Wild oysters and mussels will be targeted within the Five Mile Beach area. Oysters and mussels
will be remowved from their holdfasts by knife or by hand if possible.

Rather than field processing the entire shell will be submitted to the laboratory for analysis, with
all shells sampled per site sentin a single sample lot. Shells from a single sample site will then
be sub-sampled by the laboratory into a single composite sample for analysis.

Parameters
Each biota sample will be analysed for the following parameters:

e PFAS —Full Suite (28 analytes) plus Linear/Branched Speciation (PN) (EP231X)

Sites

Samples sites will opportunistically be selected within both Sinclair Creek and the Five Mile
Beach area based on field observations. The final sample numbers and types may vary from

those anticipated in this sampling plan, depending on access and abundance of biota at each
location.

Animal Ethics

All fauna handling and sample collection will be conducted in compliance with the GHD Animal
Ethics Committee’s (AEC) requirements for the sampling methods employed and species being
targeted. The wellbeing of animals will be the priority for all tasks.
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Figure 1 Sampling locations
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4.3 QAIQC

Sample Labelling

All sample containers will be labelled with the following information:

Project identification number

Sample identification number

Date and time of sampling

Initials of sample collector

Chain of custody forms

Chain of Custody (CoC) procedures are used to track samples, discourage tampering and
provide a sampling summary. A CoC form will be filled out on completion of field sampling. An
individual CoC will be completed for each discrete batch of samples.

The following information will be included on the CoC form:

— Project identification number

Sample number

Date and time of collection

Type of sample

Number and type of container (if required)

Analysis required

Signature of sampler

Signature of receiver (laboratory)

Each batch of samples sent to ALS will include a CoC form. When the batch is relinquished (by
GHD) and received (by the laboratory or courier), the party involved will sign the CoC form and
indicate the time and date. The original copy will accompany the samples to the laboratory in
the ice box. The original will be signed by the laboratory, scanned and sent back to GHD for
filing. The laboratory and GHD will retain a copy as a record of samples sent and analyses
requested.

Sampling and analysis quality control

The ASC NEPM (NEPC 2013) outlines a recommended approach to be adopted for QC
sampling. The QC samples to be collected during the investigation are described as follows:

e Blind duplicate: Blind duplicate samples are used to identify the variation in the analyte
concentration between samples from the same sampling point.

e  Split duplicate: Split duplicate samples provide an indication of the repeatability of the
results between laboratories.

e Trip blank: A sample of laboratory supplied deionised water is bottled and accompanies the
other samples over the course of the fieldworks and submitted to the laboratory for
analyses. Trip blanks provide an indication of contamination introduced during sample
transport and handling, and also ensure that the testing laboratory is not reporting “false
positives”.

Blind and split duplicate samples will be assessed by calculating the relative percentage
difference (RPD) between the primary, blind and split samples.

A quantitative measure of the accuracy of the analytical results reported is made by calculating
the RPDs between the primary, blind and split results in accordance with the procedure
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described in AS 4482.1 — 2005 (Standards Australia 2005). GHD will adopt a nominal
acceptance criterion of 50% RPD for field duplicates and splits for organics, and 30% RPD for
field duplicates and splits for inorganics, however it is noted that this will not always be
achieved, particularly in heterogeneous sediments, or at low analyte concentrations.

General Field work QA

e Allfieldwork will be conducted with reference to GHD’s Standard Field Operating
Procedures, which ensures all samples are collected by a set of uniform and systematic
methods, as required by GHD’s QA system.

e Decontamination procedures: Including the use of new disposable gloves for the collection
of each sample, decontamination of any sampling equipment between each sampling
location and the use of non-Teflon dedicated sampling containers provided by the primary
laboratory.

e Calibration of field equipment: Field equipment (e.g. water quality meter) will be calibrated
by the rental supplier to ensure accuracy of measurements taken in the field. If field
measurements appear inconsistent GHD will either complete field calibration of the
equipment or swap equipment with newly calibrated equipment from the supplier.

4.4 Laboratories

The nominated laboratories, which are National Association of Testing Authorities (NATA)
accredited for the specific analytical procedures are:

. Primary laboratory: Australian Laboratory Senices (ALS) Environmental, Smithfield, New
South Wales

. Secondary laboratory: Eurofins Mgt, Lane Cove West, New South Wales

The proposed laboratory PFAS detection limits are: Sediment: 0.0002-0.001 mg/kg; Water:
0.002-0.1 ug/L; and Biota: 1-5 ug/kg. [PFAS NEMP 2018 states: In general, the limit of reporting
(LOR) for PFAS is 0.01-0.05 ug/L for water, 5 ug/kg solids, and 0.5-5 ug/ kg for biota].

Laboratory methods to be used by the primary and secondary laboratories will be suitable for
environmental contaminant analysis and are based on established internationally recognised
procedures. Each of the laboratories is NATA accredited for the proposed analysis (except biota
as no laboratories are NATA accredited at this time).

4.41 Laboratoryquality control procedures

The following laboratory QC procedures will be used during the investigation.

Laboratory duplicate samples

Laboratory duplicate sample analysis is the analysis of a laboratory derived duplicate sample
from the process batch, at a rate equivalent to one in 10 samples per analytical batch, or one
sample per batch ifless than 10 samples are analysed in a batch. A laboratory duplicate
provides data on the analytical precision and reproducibility of the analytical results.

Method blank samples

Method or blank sample analysis are the analyses of a sample that is as free as possible of the
analyte(s) of interest, but has been prepared the same as the samples under investigation. The
analysis is to ascertain if laboratory reagents, glassware and other laboratory consumables
contribute to the obsened concentration of analytes in the process batch. If below the maximum
acceptable method blank (below practical quantification limit), the contribution is subtracted from
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the gross analytical signal for each analysis before calculating the sample analyte
concentration. The method blank should return analyte concentrations as ‘not detected'.

Laboratory control samples

Laboratory control spike analysis is the analysis of either a reference material or a control matrix
fortified with analytes representative of the analyte class. The purpose of laboratory control
spike samples is to monitor method precision and accuracy independent of the sample matrix.
Typically, the percentage recovery of the laboratory control spike sample is compared to the
dynamic recovery limits based on the statistical analysis of the processed laboratory control
spike sample analysis. Recoweries should lie between 70% and 130%.

Matrix spike samples

Matrix spike sample analysis is the analysis of one or more replicate portions of samples from
the batch, after fortifying the additional portion(s) with known quantities of the analyte(s) of
interest. The percentage recovery of target analyte(s) from matrix spike samples is used to
determine the bias of the method in the specific sample matrix. Recoveries should lie between
70% and 130%.

Surrogate spike samples

Surrogate spike samples are samples with known additions of known amounts of compounds,
which are similar to the analytes of interests in terms of extractability, recovery through clean-up
procedures and response to chromatographic or other measurement. Surrogate compounds
may be alkylated or halogenated analogues or structural isomers of analytes of interest. The
purpose of surrogate spikes, which are added immediately before the sample extraction step, is
to provide a check for every analysis that no gross processing errors have occurred, which
could have led to significant analyte loss or faulty calculation. Recoweries should lie between
50% and 150%.

Internal standards

Internal standards are known additions of known amounts of compounds which are not found in
real samples, will not interfere with quantification of analytes of interest and may be separately
and independently quantified. The purpose of internal standards in instrumental techniques is to
provide independent signals, which sene to check the consistency of the analytical step.
Internal standards are often used for organic compounds and some inorganic compounds.

4.5 Reporting

At the conclusion of works, GHD will provide a detailed report for the site. The report will be
reviewed by our Project Director (Peter Topliss) and technical advisors who have experience in
PFAS investigations and assessment.

The report will include:
— Summary of scope of works, site identification, site history summary, site investigation
information, methodology, data quality objectives, findings.
— Site observations and relevant field photographs.
— Details of the site-specific geological and surface water setting.

— Summary of the analytical results screened against the relevant criteria; as well as
copies of the laboratory certificates and relevant QA/QC documentation.

— Figures detailing the site location, layout, exceedances and surface water flow
directions.

— Conclusions and recommendations.
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The report will be written in a manner consistent with relevant Tasmanian and National
guidelines.

GHD will initially provide an electronic PDF copy of the draft reports for review to Airsenices
prior to its finalisation.
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