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Introduction

GHD Pty Ltd (GHD) was engaged by Airservices Australia (Airservices) to complete a
preliminary site investigation (PSI) at Mackay Airport (GHD, 2016a) (herein referred as ‘the
site’).

A Sample Analysis and Quality Plan (SAQP) was subsequently prepared by GHD (GHD, 2016b)

for a targeted Preliminary Sampling program which focused on the assessment of potential
contamination from per and poly-fluoroalkyl substances (PFAS).

This report documents the methodology and findings of the Preliminary Sampling and provides
supporting information to the PSI. The Site locality and investigation area are shown in Figure 1
of Appendix A.

This report is subject to, and must be read in conjunction with, the limitations set out in
Section 1.4. The report should also be read with reference to the PSI which contains further
interpretation of the data, including a conceptual site model (CSM).

1.1 Objective of the preliminary sampling

The objective of the Preliminary Sampling was to validate and further investigate the desktop
findings of the PSI through a preliminary and targeted soil, sediment, surface water and
groundwater sampling program.

1.2 Scope of works

Based on the outcomes of the PSI, a Sampling Analysis and Quality Plan (SAQP) was
developed for the investigation (GHD, 2016b).

The SAQP was prepared so that the field investigations and analyses were undertaken in a way
that enabled the collection and reporting of reliable data on which to base any further soil,
groundwater and surface water monitoring programs for specific areas of the site.

The GHD SAQP described drilling methods, sampling equipment, well development strategy,
sample collection protocols, sample processing, field and laboratory sample analysis,
equipment decontamination and quality-assurance and quality-control (QA / QC) procedures.

The scope of the Preliminary Sampling was as follows:

. Development of a Site Work Program including a Health Safety & Environment (HSE)
Plan, and review of underground services plans and site plans

. Liaison and coordination of fieldwork with subcontractors, Airservices and Mackay Airport
Pty Ltd

. Clearance of all sample locations by a Services Locator

. Drilling of soil bores MW01 to MWO05 to a maximum depth of 5.0 metres below ground

level (mbgl) and conversion of the bores to groundwater monitoring wells

. Collection of soil samples from soil boreholes at depths of 0.2, 0.5 and 1.0 mbgl and then
every metre thereafter, with additional samples collected depending on ground conditions
intercepted and contaminant indicators (i.e. lithology, staining/odours), to a maximum
depth of 5.0 mbgl

. Collection of soil samples from three targeted soil bore locations (SB01 to SB03)
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1.3

Collection of three surface water samples (SWO01 to SW03) and associated sediment
samples (SS01 to SS03)

Gauging of five newly installed monitoring wells (MWO01 to MWO05) and four existing wells
(EW01, GMW2, GMW3, GMW86) using an oil/water interface probe to measure the depth
to groundwater

Groundwater sampling of all nine monitoring wells using low flow sampling techniques.

Laboratory analysis of collected samples at Australian Laboratory Services (ALS)
Environmental (primary lab) and Eurofins MGT (secondary lab)

Collection of QA / QC samples for soil, surface water, sediment and groundwater
including “Blind” and “Split” duplicate samples

Laboratory analysis of soil, surface water/sediment and groundwater samples by ALS
Environmental (primary laboratory) and Eurofins MGT (secondary laboratory)

Surveying of the newly installed monitoring wells.

Placement of all soil cuttings and purged groundwater in drums for storage (and ultimate
off-site disposal to a licensed facility)

Preparation of this Preliminary Sampling Report

Methodology references

This Preliminary Sampling report was undertaken with reference to the following:

Airports Act, 1996
Airports (Environment Protection) Regulations 1997

Australian Standard AS 4482.1,2005. Guide to the investigation and sampling of sites
with potentially contaminated soil - Part 1: Non-volatile and semi-volatile compounds

Australian/New Zealand Standard (AS/NZ) 5667.1,1998. Water Quality — Sampling.
Standards Australia

DoH 2017, Health Based Guidance Values for PFAS for Use in Site Investigations in
Australia, Department of Health

Environmental Protection Act 1994 (EP Act)

GHD, 2015. Airservices Australia, Managing PFC Contamination at Airports, Interim
Contamination Management Strategy and Decision Framework (GHD Reference
31\32279\239419)

GHD, 2016b. Airservices Australia, Mackay Airport Sampling Analysis and Quality Plan
(GHD reference 31\34249\252994)

GHD, 2017: PFAS Investigations — Derivation of PFAS soil and water criteria

National Environment Protection Council (NEPC), National Environment Protection
(Assessment of Site Contamination) Measure 1999, as amended by the National
Environment Protection (Assessment of Site Contamination) Amendment Measure 2013
No. 1 (the ASC NEPM).

Government of Western Australia, Department of Environmental Regulation (DER), 2016:
Interim Guideline on the Assessment and Management of Perfluoroalkyl and
Polyfluoroalkyl Substances (PFAS).
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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 Airservices
Australia as set out in Section 1 of this report. Reliance of other parties on this report is subject
to agreement in writing by GHD.

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 the report 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 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.

GHD has prepared this report, partly on the basis of information provided by Airservices
Australia, 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 omissions in the report which were caused by errors or omissions in 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 as the location of buildings, services and vegetation. As a result, not all
relevant site features and conditions may have been identified in this report.

GHD has considered and/or tested for only those chemicals specifically referred to in this
Report and makes no statement or representation as to the existence (or otherwise) of any
other chemicals.

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
connection with, any change to the site conditions. GHD is also not responsible for updating this
report if the site conditions change.

These Limitations should be read in conjunction with the entire Report and no excerpts are
taken to be representative of the findings of this Report.
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Field investigations

21 Fieldwork methodology

211 Fieldwork program

The fieldwork program completed by GHD for the site is summarised in Table 1. It included the

following:

. Drilling and installation of five groundwater monitoring wells to maximum 5.0 mbgl with
collection of soil samples

. Drilling of bores at three targeted locations with collection of soil samples

. Collection of three surface water samples and sediment samples from open drainage
channels on site

. Gauging and sampling of five new groundwater monitoring wells and four existing
groundwater monitoring wells

The sampling locations are shown in Figure 2 of Appendix A.

Table1 Summary of fieldwork program

15 — 17 May
2017

25 — 26 May
2017

Underground services location

Drilling, sampling and conversion into groundwater monitoring wells for MWO1 to
MWO05

Drilling and sampling of bores at three targeted locations (SB01-SB03)

Development of newly installed groundwater monitoring wells.

Gauging and sampling of all groundwater monitoring wells.
Collection of surface water samples and sediment samples.
Surveying of the five newly installed monitoring wells.

2.1.2 Soil Investigation

The soil sampling methodology is summarised in Table 2.

Table 2 Soil sampling methodology

Underground
services locating

Sampling plan
design

Soil borehole
drilling

A Telstra-accredited independent contractor cleared underground services using
radio-detection and ground penetrating radar with reference to utility plans
provided by Dial Before You Dig (DBYD), prior to any sub-surface works being
undertaken

The objectives and rationale of the sampling locations were detailed in the SAQP
(GHD, 2016Db).

All eight soil boreholes sample locations were advanced with non-destructive
drilling (NDD) to 1.0 mbgl to assist with clearance of underground services.

The five monitoring well locations (MWO01 to MWO5) were drilled with solid flight
auger to a depth of 4.0 to 5.0 mbgl. The three targeted locations were drilled with
solid flight auger and split spoon.

Decontamination of the solid flight auger was undertaken between each sampling
location in accordance with the decontamination methodology outlined in the
SAQP.
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Soil bore Soil samples were collected from each of the soil boreholes generally at the

sampling surface, 0.2 mbgl, 0.5 mbgl and 1 mbgl, and then at approximately 1 m intervals to
a maximum depth of 5 m or where changes in lithology or potential contamination
were observed, unless soil samples were too saturated to be recovered from the
drilling.
Soil samples were placed into laboratory-supplied glass and plastic jars. A total of
58 soil samples were collected. Five QA/QC samples were collected (QA-01 to
QA-05). The records of the soils encountered, and the samples collected (including
depths and related observations) are presented in the borehole records (Appendix
B) and Laboratory reports (Appendix H).

Samples were identified with a unique label, incorporating the sample location and
depth (i.e. MWO01-0.2 was collected from borehole MWOL1 at a depth of 0.2 mbag]l).
Care was taken during the sampling to obtain representative samples from each

target level.
Sediment Three sediment samples (SS01, SS02 and SS03) were collected from the site at
samples the same locations as the surface water samples.

Description of samples collected are provided in Appendix E.

The sediment samples were collected by a trowel and placed into laboratory-
supplied jars/containers. Sampling implements were decontaminated between
sampling locations in accordance with the decontamination methodology outlined
in the SAQP.

Soil logging Soils encountered during drilling were described and logged by an environmental
scientist. Borehole logs are presented in Appendix B.

QA/QC Three quality control samples (QA-03, QA-04 and QA-05) were collected including
two intra-laboratory (“blind”) samples and one inter-laboratory (“split”) sample.

Refer to Appendix G for more details.

Sample Samples were chilled upon collection, stored on ice in an insulated cooler box
preservation and  while on site and in transit to the laboratory. Samples were transferred to the
transport laboratory under Chain of Custody (COC) documentation. COC documentation is

presented in Appendix H.

Soil cuttings NDD waste and soil cuttings from drilling activities were contained in 205 L sealed
drums and placed at the current fire station (for ultimate disposal off site at a
licensed facility)..

2.2 Groundwater monitoring and sampling methodology

2.21 Groundwater well installation

Soil bores were converted to groundwater monitoring wells as detailed in Table 2 and Table 3.
Locations are shown in Figure 2 in Appendix A. Well construction details are provided in the
bore logs contained in Appendix B.
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Table 3 Groundwater well installation

Well construction ~ The monitoring wells were installed in accordance with the Minimum
Construction Requirements for Water Bores in Australia, Edition 3 (2012) and
were constructed using 50 mm ID uPVC, Class 18, acid washed threaded
standpipe with machine slotted (0.4 mm) screened section.

Graded and washed filter sand was installed in and slightly above (0.2 to 0.5 m)
the screened interval, then a bentonite seal (0.5 m thick) and grout to the
surface. Screened and installation depths varied according to strata, identified
conductive horizons, areas of potential contamination and the need to minimise
the risk of cross contamination between soil horizons/ units. All monitoring wells
were completed with a flush mounted gatic cover concreted below the ground
surface. Details of the monitoring wells construction are provided in the borehole
logs in Appendix B.

Well development  The newly installed wells were developed following construction by Waterra foot
valve. Around 40 L of groundwater was purged out at each monitoring well.
GHD considers that the development procedure undertaken was adequate to
prepare the wells for collection of representative groundwater samples.

Well Survey The top of the well casings were surveyed to Australian Height Datum (AHD). In
the instance where the top of the casing was not evenly cut, the highest point of
the top of the casing was surveyed. The survey data (with reference level at top
of casing) is presented in Appendix C.

Development Purged water from the well development was placed into 205 L sealed drums or

water disposal container and placed at the current fire station (for ultimate disposal off site to a

licensed facility).

2.3 Groundwater monitoring and sampling methodology

Five newly installed monitoring wells (MWO01 to MWO05) and four pre-existing monitoring wells
(EW01, GMW2, GMW3, GMW6) were gauged, purged and sampled.

Details of the groundwater monitoring and sampling methodologies are summarised in Table 4.

Table 4 Groundwater monitoring and sampling methodology

Well gauging Prior to the sampling of wells, groundwater standing water levels (SWL) were
gauged using an interface probe measuring from the top of the bore casing (TOC).
Standing water levels were recorded on field record sheets. The gauged
groundwater levels for each well at the site are summarised in Appendix D. The
calibration certificate of the interface probe is provided in Appendix .

Groundwater All monitoring wells were purged and sampled through low-flow sampling methods
sampling using a Geopump® peristaltic pump.
Groundwater field parameters were monitored during the purging process using a
multi-probe water quality meter, reporting temperature, dissolved oxygen (DO),
pH, oxidation-reduction potential (ORP) and electrical conductivity (EC). The
calibration certificate of the water quality meter is provided in Appendix I.

Groundwater samples were collected directly from the tubing into laboratory-
supplied containers (pre-preserved where appropriate) and filled up to minimise
headspace. A total of 11 groundwater samples were collected [including two
quality assurance (QA)/quality control (QC) samples (QA01, QA02)]. All samples
were stored on ice in an esky until delivered to the laboratory.

Groundwater gauging and sampling records are provided in Appendix D.
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Decontamination Decontamination of the interface probe was undertaken through a three stage
approach. The first stage involved cleaning the equipment using a mixture of pH
neutral phosphate free detergent (Decon® Neutracon) in water, followed by a
deionised water wash and a final rinse stage

Single-use tubing was used for sample collection to minimise potential for cross
contamination.

QA/QC Two quality control samples were collected including one intra-laboratory (“blind”)
samples and one inter-laboratory (“split”) samples. Refer to Appendix G.

Purge water Purged water from the well development/sampling was placed into 205 L sealed
disposal drums or container and placed at the current fire station (for ultimate disposal off
site at a licensed facility).

2.4 Surface water sampling methodology

The surface water sampling methodology is summarised in Table 5.

Table 5 Surface water sampling methodology

Sampling plan The objectives and rationale of the sampling locations were detailed in the SAQP
design (GHD, 2016b).
Surface water Surface water samples were collected from four locations (refer to Figure 2 in
sampling Appendix A for the sample locations).
A total of three surface water samples were submitted to the laboratory for
analysis.

Samples were collected directly from the surface water bodies using laboratory-
supplied bottles.

Surface water Field observations and physicochemical parameters (pH, EC, DO and ORP)) of the

logging surface water were recorded by an environmental scientist and results presented in
Appendix E.

Sample Samples were chilled upon collection by storing on ice in an insulated cooler box

preservation and

while on site and in transit to the laboratory. Samples were transferred to the
transport

laboratory under Chain of Custody (COC) documentation. COC documentation is
presented in Appendix H.

2.5 Work health and safety

GHD prepared a project-specific Job Safety and Environmental Analysis (JSEA) for the site
works in accordance with Work Health and Safety (WHS) legislation and associated Codes of
Practice. The JSEA consisted of a summary of relevant site activities and specific job-related
tasks; a hazard register that identifies all foreseeable hazards; risk ranking and risk
management measures for each identified hazard; and procedures for monitoring and / or
implementing remedial actions to manage all project-based risks. Prior to undertaking the
fieldworks, the GHD field representatives and all subcontractors held a pre-start meeting on site.
Daily GHD WHS forms were completed before commencement of work each day.

2.6 Laboratory analysis program

2.6.1 Analytical laboratories

GHD consigned all primary soil, water and groundwater samples and intra-laboratory field
duplicate (blind) samples to ALS for analysis. The analysis of inter-laboratory duplicate (split)
samples, for QC purposes, was completed by Eurofins MGT.
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Both the primary and secondary laboratories are National Association of Testing Authorities
(NATA) registered for the analytical program undertaken.

Certified laboratory documentation including chain of custody records, sample receipt
notifications, certificates of analysis and laboratory QA/QC reports are provided in Appendix H.

2.6.2 Sample analysis

The number of soil, groundwater and surface water samples collected at the site and the
scheduled analyses are documented in Table 6. The list of PFASs analysed in the extended
suite and their respective abbreviations is provided in Table 7.

Table 6 Laboratory analytical schedule

Sample type | No. primary samples | No. QC samples Analytical suite
Collected | Analysed | Collected | Analysed

Soil borehole 58 22 5 3 PFOS, PFOA, 6:2 FtS, 8:2 FtS +
extended PFASSs suite

Total organic carbon (TOC)

Soil

Cation exchange capacity (CEC)
pH

Electrical Conductivity (EC)
Metals *

Potassium

Silica

5 0 0 Particle size distribution (PSD)

9 0 0 Australian Standard Leaching
Procedure (ASLP) — PFAS suite

Sediment 3 3 0 0 PFOS, PFOA, 6:2 FtS, 8:2 FtS +
extended PFASSs suite

Metals®
Total organic carbon (TOC)

Water
Groundwater 9 9 2 2 PFOS, PFOA, 6:2 FtS, 8:2 FtS +
extended PFASs suite
Total Dissolved Solids (TDS)
Major cations and anions
Surface 3 3 0 0 PFOS, PFOA, 6:2 FtS, 8:2 FtS +
water extended PFASSs suite

Total Dissolved Solids (TDS)

Major cations and anions

1 Metal analysis included aluminium, arsenic, cadmium, chromium (llI+V1), copper, iron, manganese and zinc.
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Table 7 PFASs analysed within the PFAS suite

Perfluoroalkyl Sulfonic Acids Abbreviation

Perfluorobutane sulfonic acid PFBS
Perfluoropentane sulfonic acid PFPeS
Perfluorohexane sulfonic acid PFHxS
Perfluoroheptane sulfonic acid PFHpS
Perfluorooctane sulfonic acid PFOS
Perfluorodecane sulfonic acid PFDS
e

Perfluorobutanoic acid PFBA
Perfluoropentanoic acid PFPeA
Perfluorohexanoic acid PFHXA
Perfluoroheptanoic acid PFHpA
Perfluorooctanoic acid PFOA
Perfluorononanoic acid PENA
Perfluorodecanoic acid PFDA
Perfluoroundecanoic acid PFUNDA
Perfluorododecanoic acid PFDoDA
Perfluorotridecanoic acid PFTrDA
Perfluorotetradecanoic acid PFTeDA

Perfluoroalkyl Sulfonamides _

Perfluorooctane sulfonamide FOSA
N-Methyl perfluorooctane sulfonamide MeFOSA
N-Ethyl perfluorooctane sulfonamide EtFOSA
N-Methyl perfluorooctane sulfonamidoethanol MeFOSE
N-Ethyl perfluorooctane sulfonamidoethanol EtFOSE
N-Methyl perfluorooctane sulfonamidoacetic acid MeFOSAA
N-Ethyl perfluorooctane sulfonamidoacetic acid EtFOSAA

Fluorotelomer Sulfonic Acids _

4:2 Fluorotelomer sulfonic acid 4:2 FTS
6:2 Fluorotelomer sulfonic acid 6:2 FTS
8:2 Fluorotelomer sulfonic acid 8:2FTS
10:2 Fluorotelomer sulfonic acid 10:2 FTS
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Assessment criteria

The focus of the Preliminary Sampling is on PFAS, which were the target contaminants for this
investigation.

The following guidelines have been adopted for the soil, sediment, groundwater and surface
water assessment for this Preliminary Sampling report:

. Australian Department of Health 2017, Health Based Guidance Values for PFAS — For
use in site investigations in Australia. Human health screening levels were developed by
Food Standards Australia New Zealand (FSANZ) on behalf of the Australian Government
Department of Health for concentration of PFOS/PFHxXS and PFOA in drinking water and
recreational water.

. GHD (2017). PFAS Investigation — Derivation of PFAS soil and water criteria (GHD
Reference 31\34249\256856). Based on the released interim national guidance on PFAS
human health toxicity reference values by FSANZ, GHD derived PFAS soil criteria to be
consistent with the FSANZ toxicity review for use in Airservices’ site investigations of
PFAS in Australia.

. GHD (2015). Airservices Australia, Managing PFC Contamination at Airports, Interim
Contamination Management Strategy and Decision Framework (GHD Reference
31\32279\239419). GHD developed a set of interim screening levels (ISLs) for use at
federally leased airport sites. The ISLs include criteria for soils, sediments, groundwater
and surface water to assess protection of human health (HISLs) and ecosystems (EISLS).

The values for the adopted screening / investigation levels from these sources are summarised
in Table 8 and Table 9.

Table 8 Adopted PFAS assessment screening criteria for soil/sediment

SOIL

Exposure Scenario PFOA / 8:2FtS Source

Ecological interim 0.373 mg/kg (95% protection) 3.73 mg/kg GHD, 2015
screening levels

[UK Environmental Agency
(EISLSs) (terrestrial)

0.91 mg/kg (residential, 80% 2009]
protection, low reliability)

4.71 mg/kg (commercial /
industrial, 60% protection, low

reliability)
PFOS + Perfluorohexane PFOA Source
sulfonic acid (PFHxS)
Health-based screening 6.0 mg/kg 48 mg/kg GHD, 2017
criteria (HBSC) —
Recreational Public
Open Space
HBSC - 81 mg/kg 680 mg/kg GHD, 2017

Commercial/lIndustrial

SOIL (Leachate)

Due to the absence of PFAS leachate criteria, the soil ASLP-PFAS results will be compared against the
adopted surface water and groundwater screening criteria instead.
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Table 9 Adopted PFAS assessment screening criteria for surface water and
groundwater

SURFACE WATER
PFOS PFOA / 6:2FtS Source
8:2FtS
EISLs (toxicity 6.66 pg/L 2900 pg/L Qietal 2011
effects on aquatic Giesy et al 2010
organisms)
- s i
Health screening 0.4 ng/L (fresh water) 2.9 ng/L (fresh water) GHD 2017
levels (HSLs) 1.0 ng/L (marine water) 8.2 ng/L (marine water)
(consumption of
fish)
Recreational water 0.7 pg/L 5.6 pg/L pg/L Australian Department of
quality value Health 2017
GROUNDWATER
PFOS PFOA / 6:2FtS Source
8:2FtS
EISLs (toxicity 6.66 ug/L 2900 pg/L NA Qietal 2011
effects on aquatic Giesy et al 2010
organisms)
Drinking water 0.07 pg/L 0.56 pg/L Australian Department of
quality value Health 2017

GHD | Report for Airservices Australia - Mackay Airport, 31/34249 | 13



Results

The following sections summarise the field observations and analytical results of the Preliminary
Sampling. Sample locations are shown in Figure 2 of Appendix A. Discussion of the results has
been provided in Section 6.

4.1 Soil

4.1.1 Field observations

Soil conditions were variable across the site. The soil field observations are presented in the
borehole logs contained in Appendix B.

4.1.2 Analytical results

The tabulated analytical results for soil are presented in Appendix F and laboratory reports are
provided in Appendix H.

Fate and transport indicators

The results of particle size distribution (PSD), physico-chemical parameters, metal/metalloids
and minerals provide a snapshot of the environmental mobility of PFAS in the soil.

Particle size distribution

Five soil samples collected at various depth were analysed for particle size distribution (PSD),
including MW02-3.5, MW03-1.8, MW03-3.5, SB01-3.5 and SB03-3.0. The PSD results
demonstrate varying compositions of clay silt, sand, and gravel material across the site, and
sand content appeared to increase as depth increased. The PSD results were generally
consistent with field observations of the soil bores, some differences were observed as reflected
in the borehole logs presented in Appendix B. The PSD results are summarised below:

Table 10 Summary of PSD results

sample ID PSD Resuls

MWO02-3.5 3.5 mbgl Gravel = 20%
Sand = 72%
Silt = 4%
Clay = 4%
MWO03-1.8 1.8 mbgl Gravel = 21%
Sand = 38%
Silt = 18%
Clay = 23%
MWO03-3.5 3.5 mbgl Gravel = 4%
Sand = 61%
Silt = 13%
Clay = 22%
SB01-3.5 3.5 mbgl Gravel=1%
Sand = 83%
Silt =7%
Clay = 9%
SB03-3.0 3.0 mbgl Sand = 13%
Silt =51%
Clay = 36%
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Physico-chemical parameters

15 soil samples were selected for the physico-chemical parameters analysis, and the results are
summarised below:

° The soil pH results ranged between pH 6.9 (MWO03-1.0) to pH 8.6 (MW05-3.0), indicating
a mixture of neutral and alkaline sail.

. Electrical conductivity (EC) of the analysed soil samples generally ranged between
20 pS/cm (S) to 565 pS/cm (MWO05-3.0), however, two soil samples were reported with
EC at 2,860 uS/cm (SB01-4.0) and 4,010 uS/cm (SB01-2.0).

. The total organic carbon (TOC) results of the soil samples ranged from less than 0.02 %
(MW02-3.0) to 1.45% (SB01-2.0).

. Cation Exchangeable Capacity (CEC) of the soil samples ranged from 1.2 meq/100g
(MWO02-3.0) to 23.8 meq/100g (SB03-3.0).

Metals/Metalloids and minerals

The concentrations of most metals in the analysed soil samples were less than or close to the
laboratory limit of reporting (LOR), with the exception of the following:

. Aluminium results ranged from 5,290 (MW02-3.0) to 22,800 mg/kg (SB03-3.0).

. Iron concentrations ranged from 4,240 mg/kg (SB01-2.0) to 45,700 mg/kg (SB03-3.0).
. Manganese concentrations ranged from 31 mg/kg (SB01-2.0) to 450 mg/kg (SB03-3.0).
. Zinc concentrations ranged from 10 mg/kg (SB01-2.0) to 81 mg/kg (SB03-3.0).

. Silica (Silicon Dioxide) in the soil bore samples ranged from 569,000 mg/kg (SB03-3.0) to
819,000 mg/kg (MW02-3.0).

. Potassium concentrations in the soil samples ranged from less than 10 mg/kg (11
samples) to 380 mg/kg (SB01-2.0).

PFASs
16 soil samples were selected for PFAS analysis and the results are summarised below:

. All measured concentrations of PFASs in the analysed soil samples were less than the
adopted screening criteria.

. Nine of the 16 soil samples analysed reported detectable PFHXS and PFOS (sum of total)
concentrations. The results ranged from <0.0002 mg/kg to 0.0626 mg/kg (MW03-1.0).

. All analysed samples were reported less than the laboratory LOR for 8:2 Fluorotelomer
sulfonic acid (FTS).

. Four soil samples from MWO03 and SB02 were reported with detectable PFOA
concentrations, ranging between 0.0002 mg/kg (SB02-0.5 and SB02-3.0) and 0.0022
mg/kg (MWO03-1.0)

. Nine of the samples analysed were reported with detectable PFOS concentrations,
ranging between <0.0002 mg/kg in various samples to 0.0409 mg/kg (MW03-1.0).

4.1.3 Leachate results

A total of nine samples were chosen for leachate analysis using the Australian Standard
Leaching Procedure (ASLP) with samples from two monitoring wells and three soil bores
chosen for analysis. Leachate analysis was undertaken for the extended PFAS suite. Four of
the nine samples analysed reported detectable PFAS concentrations in leachate and these four
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PFOS+PFHXS concentrations exceeded the adopted health screening criteria for the
consumption of fish from fresh and marine water. It should be noted that the laboratory LOR
was below the guideline criteria and it is therefore possible that all the PFOS+PFHXxS leachate
concentrations exceed the fish consumption criteria.

Three of the reported PFOA leachate concentrations also exceeded the adopted human health
criteria for the consumption of fish from fresh and marine waters. Although the remaining six
concentrations were below the laboratory LOR, the LOR was again higher than the guideline
values so it is possible that all the PFOA concentrations exceed the freshwater and marine
water criteria for fish consumption.

4.2 Groundwater

4.2.1 Field observations and parameters

During drilling of the soil boreholes, groundwater was encountered at depths ranging from 1.5 to
2.7 mbgl.

Groundwater field physicochemical parameters (i.e. temperature, DO, pH, ORP and EC) were
recorded during the sampling process and results recorded on field purging sheets, which are
presented in Appendix D. The groundwater field physicochemical results are also presented in
Appendix D, and are summarised as follows:

. The groundwater pH results ranged between pH 3.99 (GMW?2) to pH 7.38 (EW01)
indicating extremely acidic to neutral groundwater conditions.

. Field EC measurements indicated fresh to very brackish conditions, ranging from
277.6 uS/cm (GMWS) to 27,479 uS/cm (GMW?2).

4.2.2 Analytical results

The tabulated analytical results of groundwater samples are provided in Appendix F, and are
summarised in the following sections.

Physico-chemical parameters

. The reported TDS results of the groundwater samples ranged from 185 mg/L (GMWS6) to
18,100 mg/L (GMW?2), which were slightly lower than the field EC measurements.

PFASs

All groundwater samples were selected for the PFAS analysis and the results are summarised
below:

. Eight of the nine groundwater sample PFOS+PFHXxS concentrations have exceeded the
adopted Australian Department of Health PFAS drinking water guidelines criteria (0.07
ug/L), ranging between 0.19 pg/L (MWO01) and 136 pg/L (GMWS).

. All analysed samples were reported less than both laboratory LOR for 8:2 Fluorotelomer
sulfonic acid (FTS) (0.05 pg/L), with the exception of GMW3 with concentration of 0.08

po/L.
. PFOA concentrations at GMW6 and MWO03, reported at 1.19 pg/L and 3.75 pg/L

respectively, have exceeded the adopted Australian Department of Health PFAS drinking
water guidelines criteria (0.56 pg/L).

. PFOS concentrations at GMW3 and GMW8, reported at 67 pug/L and 87.5 pg/L
respectively, have exceeded the adopted Airservices EISL (toxicity effects in aquatic
organisms) criteria (6.66 ug/L).
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4.2.3 Groundwater levels and flow direction

Standing water levels (SWL) in the groundwater monitoring wells during this GME ranged
between 0.488 m (GMW3) and 2.375 m below top of casing (ToC) (MWO01).

All new monitoring wells (MWO01 to MWO05) were surveyed to mAHD. The survey results were
used to calculate groundwater elevations at each monitoring well during gauging. The
groundwater elevations are summarised in Appendix D. Groundwater elevations were used for
the preparation of an inferred groundwater contour plan (Figure 5 in Appendix A).

The surveyed groundwater elevations were calculated to be between 3.10 mAHD and 4.19
mAHD. Based on the groundwater contours, groundwater in the northern part of the site
generally flows towards the north-east, while the central portion appears to flow to the east.

4.3 Surface water

4.3.1 Field observations and parameters

The three surface water samples (SWO01 — SWO03) collected from the open drains were typically
pale yellow to pale brown in colour, with low to moderate turbidity and suspended solids.

Field physico-chemical measurements indicated the following:

. pH readings of the surface water samples ranged between pH 7.03 (SWO01) and pH 7.30
(SW03), indicating a neutral environment.

. Field EC measurements of the surface water indicated fresh conditions, ranging from
451.4 pS/cm (SWO03) to 1087 uS/cm (SW02).

4.3.2 Analytical results

The tabulated analytical results of surface water samples are provided in Appendix F, and are
summarised in the following sections.

Physico-chemical parameters

. TDS results of the surface water samples ranged from 312 mg/L (SWO03) to 511 mg/L
(SW01) which were slightly lower than the field EC measurements.

. Elevated TDS results were generally accompanied by relatively high sodium, calcium,
magnesium, sulphate and chloride results.

PFASs

All surface water samples were selected for PFAS analysis and the results are summarised
below:

. PFOS+PFHXS concentrations in samples SW01 and SW02, were reported at 0.32 ug/L
and 0.19 ug/L respectively, which exceed the adopted Airservices HSL guidelines for
freshwater fish consumption (0.0004 pg/L) and marine water fish consumption (0.001
pg/L). The exceedances are shown on Figure 4 in Appendix A. The LOR for
PFOS+PFHXS (<0.01 ug/L) was greater than the adopted HSLs for fresh water fish
consumption and marine water fish consumption and consequently the result for SW03
(<0.01 pg/L) was also reported above the adopted PFOS+PFHXxS guideline.

. All analysed samples were reported less than both laboratory LOR for 8:2 Fluorotelomer
sulfonic acid (FTS).
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The LOR for PFOA (<0.01 pg/L) was greater than the adopted Airservices HSL guidelines
for fresh water fish consumption and marine water fish consumption. Consequently, the
results for all samples were reported above the adopted PFOA guideline.

Two of the three samples analysed reported detectable concentrations of PFOS, however
there were no exceedances of the adopted criteria. The range in concentrations varied
from <0.01 pg/L (SWO03) to 0.11 pg/L (SW02).

All results were below the Airservices EISL (toxicity effects in aquatic organisms) and the
Australian Department of Health PFAS recreational water quality guidelines.
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Quality assurance and quality control

A summary of the Quality Assurance and Quality Control (QA/QC) Data Quality Indicators
(DQIs) used for the Preliminary Sampling and an assessment of the compliance of the data set
with these QA/QC DQIs is provided in Table 11. Appendix G of this report contains further
details of the QA/QC assessment program.

Table 11 Summary of QA/QC Compliance

Item Objective Reference Summary of Compliance
Results

Comparison of
field and
analytical data

Calibration of
field instruments

Chain of Custody
documentation

Sample analysis
and extraction
holding times

Sample
Preservation

Analysis of intra-
laboratory
duplicate
samples

Analysis of inter-
laboratory
duplicate
samples

Agreement
between visual
and olfactory
evidence with
laboratory results

Meet calibration AS4482.1-2005

specifications

Completed

Comply with AS4482.1-

holding times 2005/NEPM
(2013)

Samples are
collected in
appropriately
preserved
containers

1 for every 20 AS4482.1-2005

samples

RPD 30% - 50%

1 for every 20 AS4482.1-2005

samples

RPD 30% - 50%

Field
observations
correspond with
the laboratory
results

Calibration
certificates
included

Refer to
Appendix |

Completed in full

Refer to
Appendix H

All except pH
and EC in soil
samples due to
short holding
times.

Refer to
Appendix H

All criteria met

Refer to
Appendix G

Refer to
Appendix G

Yes

Yes

Yes

Yes

Yes. One
groundwater
exceedances due
to different
analytical
machinery/ method
used between the
two laboratories

Yes.
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Item Objective Reference Summary of Compliance
Results

Analysis of
laboratory
method blanks

Analysis of
matrix and
laboratory control
spikes

Analysis of
laboratory
surrogates

Analysis of
laboratory
duplicates

No contamination
of blanks

Recoveries within
the laboratory
specified recovery
limits

No surrogate
recovery outliers

Frequencies and
Relative Percent
Differences
(RPDs) within
guideline and
internal laboratory
limits

NEPM (2013)

NEPM (2013)

NEPM (2013)

NEPM (2013)

All analytes were
less than the
laboratory LOR
for ALS

Outliers reported
for primary
laboratory
groundwater
samples

Refer to
Appendix H

Refer to
Appendix H

Outliers reported
for primary
laboratory soil
samples

Refer to
Appendix H

MS recovery not
determined,
background level
greater than or
equal to four times
spike level in two
instances.

Recovery less than
lower data quality
objective in two
instances.

Yes.

RPD exceeds LOR
based limits.

Based on the field and laboratory QA/QC program undertaken, the results indicate that the data
was considered to be reasonable and of sufficient quality to meet the data quality objectives for
this investigation.
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6.

Discussion

6.1 Summary of results

The PFAS results reported in soils and sediments were either less than laboratory LOR or at
low detectable levels. All groundwater and surface water samples reported exceedances of
adopted criteria (or the criteria was below the laboratory limits of reporting) with the exception of
the groundwater sample MWO04, in the north-western section of the site.

6.2 Sources

Primary potential sources of PFASs include the current and former fire training areas. Other
sources/uses may include releases of AFFF due to spills or crash incidents in other parts of the
airport.

With the cessation of use of PFAS-containing AFFF, the primary source has been removed.
Potential secondary sources of PFASs remaining at the site include contaminated infrastructure
(e.g. concrete pads and drains) as well as residual surface water and groundwater
contamination.

6.3 Migration

A summary of the PFASs (and their carbon chain length) found in each media analysed is
provided in Table 12.

Table 12 Detectable PFASs in various media at Mackay Airport

PFBS 4  PFBS PFBS EtFOSAA PFBS 4
PFPeS 5  42FTS 4  PFBA 4 EtFOSE 12 PFPeS 5
PFHXA 6  PFPeA 5  PFPeA 5 PFHxS 6
PFHxXS 6  PFPeS 5  PFPeS 5 PFOS 8
PFHpS 7 PFHxA 6  PFHxXA 6
EtFOSE 8  PFHxS 6  PFHXS 6
PFOA 8  PFHpS 7 6:2FTS 6
PFOS 8  PFHpA 7 PFHpA 7
MeFOSAA 8  PFOA 8  PFHpS 7
PFOS 8 82FTF 8
PFOA 8
PFOS 8
FOSA 8
PFNA 9
PFDS 10
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6.3.1 Soil and sediment

The PFASs present in the soil samples analysed ranged from short chain (four perfluorinated
carbons) to medium chain (eight perfluorinated carbons), similar to the PFASs detected in the
leachate testing. Longer chain PFASs were detected in two of three sediment samples analysed
(ten perfluorinated carbons).

6.3.2 Surface water

Detectable PFASs were reported in two of the three surface water samples analysed for the
Preliminary Sampling program. The PFASSs reported in surface water were short to medium
chain (four to eight perfluorinated carbons).

6.3.3 Groundwater

Detectable PFAS concentrations were reported in the nine groundwater samples analysed in
the Preliminary Sampling program — the PFASs detected ranged from short to longer chain (four
to twelve perfluorinated carbons).
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7. Summary

Based on the data reviewed in this study, the following summary is made:

The primary source (use of AFFF containing PFAS) no longer exists. Secondary sources
include residual soil and groundwater contamination.

Soil and sediment results reported PFAS concentrations were either below the laboratory
LOR or adopted human health and ecological guidelines, indicating that in the areas
sampled, soils and sediments do not present an unacceptable risk to human health and
ecological receptors.

PFOS+PFHXS concentrations in eight of the nine samples analysed exceeded the
drinking water guidelines and the PFOA concentrations in two groundwater samples
(GMW6 and MWO03) also exceeded the drinking water guidelines. PFOS concentrations in
two samples analysed (GMW3 and GMW6) exceeded the adopted ecological screening
criteria. These results indicate that groundwater may pose a potential risk to human
health and ecological receptors. However, given that the site is located in an urbanised
setting where council water supply is available, it is unlikely that groundwater is extracted
for potable purposes.

PFOS+PFHXS concentrations in two of the three surface water samples analysed for the
Preliminary Sampling program reported concentrations exceeding the adopted criteria for
consumption of fish from fresh and marine water. It should be noted that the
PFOS+PFHxXS and the PFOA criteria for the consumption of fish from fresh and marine
waters were lower than the laboratory limits of reporting.
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Appendix B - Borehole logs

GHD | Report for Airservices Australia - Mackay Airport, 31/34249



BOREHOLE LOG

SOIL BORE SBO01

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Page 1 of 1
ENVIRONMENTAL-SOIL BORE o
Client Airservices Australia Drill Co. Backyard Bores Easting
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Northing
Project No. 313424901 Rig Type Gemco Auger Rig Grid Ref GDA94_MGA_zone_48
Site Mackay Airport Drill Method Elevation
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 15/05/2017 - 17/05/2017 Diameter (mm) 50 Checked By TH
- COMMENTS/
o _
2 @ LITHOLOGICAL DESCRIPTION > CONTAMINANT £
] o . e i . o INDICATORS =
= s = Sample ID ar Soil Type (Classification Group Symbol); Particle s i c
£ £ o . ) R o £ Odours, staining, waste o
- o Q = Size; Colour; Secondary / Minor Components. 5 7] . =
£ £ o 5 S 2 ‘» | materials,separate phase ®
2 = a ® & s 5 | liquids, imported fill, ash. 3
a a o H (0] = o w
L NDD SB01-0.2 f '_-]_-'-. silty SAND, fine, tan brown -
- silty CLAY, medium plasticity, brown, trace fine M F o
C 0.2 subangular gravel O 0.2
C SB01-0.5 :
0.4 --0.4
C / 'silty CLAY, low plasticity, brown, with fine sand | Mo|s u
—0.6 —-0.6
08 SBO1-1.0 - 08
C e SO T PN U P C
- SFA silty CLAY, medium plasticity, dark brown grey, with M S -
C fine sand C
—1.2 —-1.2
" 14 L 1.4
- 16 F 16
C 18 SB01-2.0 —-18
C, -2
22 2.2
24 E 24
26 - 26
C28 SB01-3.0 —-28
3 TR JUPERUTURRIN B PO C 3
- sandy CLAY, grey - dark grey, fine to medium sand, w S o
C with silt r
3.2 —-3.2
C SB01-3.5 C
3.4 —-3.4
— 3.6 - -3.6
38 SB01-4.0 —-38
L Termination Depth at: 4.00 m. Target depth achieved. L
Notes

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,
WS-Window Sampler

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017



BOREHOLE LOG

SOIL BORE SB02

Page 1 of 1
ENVIRONMENTAL-SOIL BORE o
Client Airservices Australia Drill Co. Backyard Bores Easting
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Northing
Project No. 313424901 Rig Type Gemco Auger Rig Grid Ref GDA94_MGA_zone_48
Site Mackay Airport Drill Method Elevation
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 15/05/2017 - 16/05/2017 Diameter (mm) 50 Checked By TH
- COMMENTS/
o _
2 @ LITHOLOGICAL DESCRIPTION > CONTAMINANT £
] o . e . . o INDICATORS =
= s = Sample ID ar Soil Type (Classification Group Symbol); Particle s i c
£ £ o . ) R o £ Odours, staining, waste o
- o Q = Size; Colour; Secondary / Minor Components. 5 7] . =
£ £ o 5 S 2 ‘» | materials,separate phase ®
2 = a ® & s 5 | liquids, imported fill, ash. 3
a a o H o = o w
- NDD SB02-0.2 GRASS r
C sandy SILT M |s C
o2l | (I } e B R - -0.2
- clayey SILT, brown, with fine sand and trace fine to o
C SB02-0.5 medium subangular gravel r
0.4 --0.4
" 06 : : _ Y
- silty CLAY, medium plasticity, grey, trace fine sand M S/F -
— 08 SB02-1.0 / —-08
C 71/, T FOT e JUUUUTREUUTPRRITS POPR T C
- SS silty CLAY, medium plasticity, grey, with fine sand M/W| F o
12 L 12
C SB02-1.5 C
1.4 C 1.4
. Y ......................................................... ./some bubbles noted in the\._
- silty CLAY, medium plasticity, grey, with fine to medium | M/W| F water when struck -
—1.6 sand -1.6
18 SB02-2.0 18
P S B S N 77 T e JUPTRTRTUTS BUUU DUvS C
- SFA sandy CLAY, low plasticity, grey, fine to medium sand, w S o
C with silt r
22 —-2.2
24 E 24
26 - 26
C28 SB02-3.0 —-28
C s -3
32 L 32
C SB02-3.5 C
34 —-3.4
— 3.6 - -3.6
38 SB02-4.0 —-38
L Termination Depth at: 4.00 m. Target depth achieved. L

Notes Backfilled with cuttings of sand and Aglime

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,

WS-Window Sampler

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017



BOREHOLE LOG

SOIL BORE SBO03

Page 1 of 1
ENVIRONMENTAL-SOIL BORE &
Client Airservices Australia Drill Co. Backyard Bores Easting
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Northing
Project No. 313424901 Rig Type Gemco Auger Rig Grid Ref GDA94_MGA_zone_48
Site Mackay Airport Drill Method Elevation
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 15/05/2017 - 17/05/2017 Diameter (mm) 50 Checked By TH
- COMMENTS/
o _
2 @ LITHOLOGICAL DESCRIPTION > CONTAMINANT £
] o . e i . o INDICATORS =
= s = Sample ID r Soil Type (Classification Group Symbol); Particle s i c
£ £ o . ) R o £ Odours, staining, waste o
- o a = Size; Colour; Secondary / Minor Components. 5 7] . =
£ £ =) 5 S 2 B materials,separate phase ®
2 | = a & s s S | liquids, imported fill, ash. | 3
a a o H (0] = [3) w
- NDD SB03-0.2 GRASS L
- clayey SILT, low plasticity, brown, with fine sand and M S o
C 0.2 trace medium subangular gravel O 0.2
C SB03-0.5 -
—04 --0.4
06 F 06
Y F o8
- SB03-1.0 L
C QA-04 C
1 —] @ —----0 1 B b — -1
- SFA sandy CLAY, medium plasticity, grey with orange M S/F o
C mottling, very fine sand r
—1.2 —-1.2
" 14 L 1.4
C 'sandy CLAY, medium plasticity, grey with orange | Mo |s L
C 1.6 mottling, fine to coarse sand, with silt O -16
-8 SB03-2.0 —-1.8
) TP P EUUTIEUPPIUUPRITY SR PUSI C
- sandy CLAY, grey with red/orange mottling w S o
L 22 2.2
L 24 24
26 - 26
238 - — 28
- SB03-3.0 clayey SAND, low plasticity, coarse, grey, with silt w S o
s TR [PPSR SUUTTI BUUTUUTS FUUUN SO C 3
o silty CLAY, high plasticity, grey with brown mottling, M F -
C trace fine sand r
—3.2 —-3.2
— 3.4 - -3.4
— 3.6 - -3.6
— 3.8 g R IEERERE IEREEERREE: SRR SEREEERE EREEE FEPE C 3.8
- SB03-4.0 / silty CLAY, high plasticity, grey with brown mottling, M St -
C trace fine sand r
L Termination Depth at: 4.00 m. Target depth achieved. L
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,
WS-Window Sampler

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017



BOREHOLE LOG

MONITORING WELL MWO01

Page 1 of 1
ENVIRONMENTAL-GROUNDWATER o
Client Airservices Australia Drill Co. Backyard Bores Easting, Northing 726541, 7656850
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Grid Ref GDA94 _MGA_zone_48
Project No. 313424901 Rig Type Gemco Auger Rig Elevation
Site Mackay Airport Drill Method CollarRL -
Location Boundary Rd East Total Depth (m) 5 Logged By BN
Date Drilled 16/05/2017 - 16/05/2017 Diameter (mm) 50 Checked By TH
B.C.L No. N/A Casing Class 18 uPVC Screen Machine Slotted Surface Completion Gatic
- COMMENTS/
2 > LITHOLOGICAL DESCRIPTION - CONTAMINANT —
— ° —_ Sample ID 2 S Soil Type (Classification Group Symbol); 2 INDICATORS E
g Em g_ P «E © Particle Size; Colour; Secondary / Minor | & K Odours, staining, waste g
s £ s 5 Q £ Components. ‘3 2 | materials,separate phase | &
s || o £ 3 S 5 | § | liquids, imported fill, ash. | 3
a|a o H H Q) =S| o ]
F NDD MW01-0.2 < GRASS r
0.2 >, SILT, low plasticity, dark brown grey, with | M | D C 02
C medium sand and trace fine subangular »
F S~ Grout \gravel M | D o
—0.4 o - - - —-0.4
C *< .1  silty GRAVEL, fine to medium, /no sample at 0.5 mbgl due\:
C o6 o pO | subangular, dark grey, trace coarse to gravel C 06
E >~ Q| ~e| gravel, with fine sand F
- ) -
08 AP I R NN e [ .08
E ) 28 GRAVEL, fine to coarse, subangular, M | D o
C /—Bentonlte Ooc dark grey, with silt C
n MWO01-1.2 0 § E
C 1.2 7 : _ : C 12
c SFA N silty CLAY, low plasticity, grey with M St -
C 14 . S orange mottling and black spots of C 14
o g organic matter, trace white calcite, with o
- . fine sand -
=16 ot —-16
o 18 MWO01-2.0 :__1'8
= -
2.2 2.2
24 2.4
26 - 26
o 28 MWO01-3.0 o 28
:_ 3 QA-03 :_ 3
oo 'CLAY, high plasticity, grey, with fine sand | W | 'S/F F oo
c and trace silt o
3.4 -y
3.6 C 36
o 38 MWO01-4.0 C -3.8
4 - 4
C SAND, fine to coarse, brown grey, with L »
C 40 silt and clay _ : C 40
C sandy CLAY, low plasticity, grey, fine to F/St o
:_ 4.4 coarse sand :_ 44
=46 46
C = jwell infilled at 4.7 mbgl \_:
. due to bottom collapse r
E 48 MWO01-5.0 r 48
C N Termination Depth at: 5.00 m. Target » ~
C 5o depth achieved. C 52
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

WS-Window Sampler

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated
Dense

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017




BOREHOLE LOG

MONITORING WELL MW02

Page 1 of 1
ENVIRONMENTAL-GROUNDWATER o
Client Airservices Australia Drill Co. Backyard Bores Easting, Northing 725943, 7656851
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Grid Ref GDA94 _MGA_zone_48
Project No. 313424901 Rig Type Gemco Auger Rig Elevation
Site Mackay Airport Drill Method CollarRL -
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 15/05/2017 - 17/05/2017 Diameter (mm) 50 Checked By TH
B.C.L No. N/A Casing Class 18 uPVC Screen Machine Slotted Surface Completion Gatic
- COMMENTS/
2 > LITHOLOGICAL DESCRIPTION - CONTAMINANT —
— ° —_ Sample ID 2 S Soil Type (Classification Group Symbol); 2 INDICATORS E
g Em g_ P «E © Particle Size; Colour; Secondary / Minor | & K Odours, staining, waste g
s £ s 5 Q £ Components. ‘3 2 | materials,separate phase | &
a2 | a 5 3 c s | 5§ | liquids, imported fill, ash. | 3
o | a o H H o =S| o ]
- NDD MW02-0.2 < GRASS o
- >, J—Grout silty SAND, fine to medium, brown, with M L -
C 0.2 } fine to medium subangular gravel __ 0.2
C MW02-0.5 % C
—0.4 —-0.4
L /—Bentonite silty CLAY, low plasticity, brown grey, with | M St -
C 0.6 medium sand __ 0.6
o8 L 08
- MW02-1.0 -
e TR e JURUUUUTN NV S C
- SFA silty CLAY, low plasticity, grey with M St -
C orange mottling, with fine sand C
1.2 —-1.2
14 E 14
C 16l 1 1 1 I-H 0 WA e IERREEREE IREEEREEE FRRRY REEE C 16
- sandy CLAY, low plasticity, grey, fine M SIF -
C sand and trace medium sand r
C18 MW02-2.0 --1.8
o -2
22 - 22
C SAND, grey, with silt and trace clay W | L C
24 --2.4
26 26
28 Y
- MW02-3.0 -
3 -3
[ 32 F 32
C MW02-3.5 -
—3.4 —-3.4
- 36 L 36
EY: —-38
- /no sample recovery for \[
C 4 4.0 mbgl T 4
o Termination Depth at: 4.00 m. Target o
C depth achieved. r
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

WS-Window Sampler

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017




BOREHOLE LOG

MONITORING WELL MWO03

Page 1 of 1
ENVIRONMENTAL-GROUNDWATER o
Client Airservices Australia Drill Co. Backyard Bores Easting, Northing 726114, 7657353
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Grid Ref GDA94 _MGA_zone_48
Project No. 313424901 Rig Type Gemco Auger Rig Elevation
Site Mackay Airport Drill Method CollarRL -
Location Boundary Rd East Total Depth (m) 5 Logged By BN
Date Drilled 15/05/2017 - 16/05/2017 Diameter (mm) 50 Checked By TH
B.C.L No. N/A Casing Class 18 uPVC Screen Machine Slotted Surface Completion Gatic
- COMMENTS/
2 > LITHOLOGICAL DESCRIPTION - CONTAMINANT —
— ° —_ Sample ID 2 S Soil Type (Classification Group Symbol); 2 INDICATORS E
g Em g_ P «E © Particle Size; Colour; Secondary / Minor | & K Odours, staining, waste g
s £ s 5 Q £ Components. ‘3 2 | materials,separate phase | &
a2 | a 5 3 c s | 5§ | liquids, imported fill, ash. | 3
o | a o H H Q) =S| o ]
C NDD MW03-0.2 < GRASS, with medium gravel -
=02 ;y sandy SILT .. fMS —-0.2
C \—Grout clayey SILT, brown, with fine sand and M S -
C 04 MW03-0.5 < 2 trace fine to medium subangular gravel 04
:_ 0.6 ; 7_ silty CLAY, medium plasticity, grey brown, | M F :_ 06
c with trace fine to medium sand, trace o
E white calcite -
o 08 MWO03-1.0 o 08
= SFA -1
C ~Bentonite o
1.2 / =-1.2
1.4 / 1.4
E A E
n 16 MW03-1.8 “10s C '
o 18 MW03-2.0 R o 18
Py QA1 bl WA C
C l silty sandy CLAY, medium plasticity, grey M F/St -
C oo with orange/red/white mottling C oo
C ’ throughout, fine to medium sand - :
24 2.4
26 - 26
o 28 MW03-3.0 o 28
s | | I | WA IEEEREEREE IREEREE R I 3
C sandy CLAY, low plasticity, grey with W F »
C 30 white/red mottling, fine to medium sand, C 30
E ’ trace coarse sand, with silt - :
3.4 -y
3.6 C 36
38 MW03-4.0 38
=4 E -4
4.2 F-4.2
:_4.4 MW03-4.5 :_ 44
4.6 46
48 MW03-5.0 48
C N Termination Depth at: 5.00 m. Target » ~
C 5o depth achieved. C 52
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

WS-Window Sampler

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017




BOREHOLE LOG

MONITORING WELL MW04

Page 1 of 1
ENVIRONMENTAL-GROUNDWATER &
Client Airservices Australia Drill Co. Backyard Bores Easting, Northing 725848, 7658200
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Grid Ref GDA94 _MGA_zone_48
Project No. 313424901 Rig Type Gemco Auger Rig Elevation
Site Mackay Airport Drill Method Collar RL -
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 16/05/2017 - 16/05/2017 Diameter (mm) 50 Checked By TH
B.C.L No. N/A Casing Class 18 uPVC Screen Machine Slotted Surface Completion Gatic
- COMMENTS/
2 > LITHOLOGICAL DESCRIPTION - CONTAMINANT —
— ° —_ Sample ID 2 S Soil Type (Classification Group Symbol); 2 INDICATORS E
g Em g_ P «E © Particle Size; Colour; Secondary / Minor | & K Odours, staining, waste g
s £ s 5 Q £ Components. ‘3 2 | materials,separate phase | &
a2 | a 5 3 c s | 5§ | liquids, imported fill, ash. | 3
o | a o H H o =S| o ]
_ SFA MWO04-0.2 < GRASS r
- >, J—Grout clayey SILT, low to medium plasticity, M S -
C 02 dark brown O 0.2
E MW04-0.5 % } L
—0.4 - - — —-0.4
- silty CLAY, medium plasticity, dark brown, | M F o
E oo /—Bentonite with trace fine sand PN
_—0.8 S EIEEEREEE EREEEERES N P _——0.8
o Mw04-1.0 silty CLAY, low plasticity, grey with M F o
C orange mottling, with trace fine sand C
—1 -1
- wwos13 | PR -
C 1.2 Isilty CLAY, low plasticity, grey with C -1.2
- L orange mottling, with trace fine sand, [ T L
C 14 MWo4-1.5 (dark brown band of organic matter . MR . C 44
o silty CLAY, low plasticity, grey with M | FISt o
C orange mottling, with fine to medium r
— 1.6 sand —-1.6
_—1.8 S e SRR EETEl B _——1A8
- MwW04-2.0 silty CLAY, low plasticity, grey brown with [ W | S o
C QA-02 red/orange motling, with fine sand C
—2 -2
22 - 22
__ 2.4 AR A AR AR P __ -2.4
- silty CLAY, medium plasticity, dark brown, | W F -
C with fine sand r
26 | 1 | =21 @ VoA [EEEE PR SEEERERES R --26
o sandy CLAY, light grey brown, fine to W | L o
C medium sand, with silt C
I-28 e REEEEE cees TSR R - 28
o Mw04-3.0 silty CLAY, medium to high plasticity, grey | M F/St o
C with red/orange mottling, with fine sand C
—3 -3
[ 32 L 32
C 34 C 34
36 L 36
EY: —-38
- MW04-4.0 L
L Termination Depth at: 4.00 m. Target L
C depth achieved. r
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

WS-Window Sampler

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017




BOREHOLE

LOG

MONITORING WELL MWO05

Page 1 of 1
ENVIRONMENTAL-GROUNDWATER 9
Client Airservices Australia Drill Co. Backyard Bores Easting, Northing 726890, 7657559
Project ASA PFAS Investigation - Mackay Driller M. Vousnarki Grid Ref GDA94 MGA_zone_48
Project No. 313424901 Rig Type Gemco Auger Rig Elevation
Site Mackay Airport Drill Method CollarRL -
Location Boundary Rd East Total Depth (m) 4 Logged By BN
Date Drilled 15/05/2017 - 17/05/2017 Diameter (mm) 50 Checked By TH
B.C.L No. N/A Casing Class 18 uPVC Screen Machine Slotted Surface Completion Gatic
- COMMENTS/
2 > LITHOLOGICAL DESCRIPTION - CONTAMINANT —
— ® —_ Sample ID 2 S Soil Type (Classification Group Symbol); 2 INDICATORS E
g Em g_ P «g © Particle Size; Colour; Secondary / Minor | & K Odours, staining, waste 8
s £ s 5 Q £ Components. ‘3 2 | materials,separate phase | &
2 | = o 5 3 ® S S | liquids, imported fill, ash. | 3
o |a o H H o = | o ]
- NDD MW05-0.2 < GRASS o
- >, J—Grout silty CLAY, low plasticity, brown, with fine M F no odour, no staining -
- 0.2 sand - -0.2
C MWO05-0.5 % } L
0.4 —-0.4
:_ 0.6 (4~ Bentonite :_ 06
o8 Y
- MW05-1.0 -
__1 ............. EEEERED RN R __1
- SFA sandy CLAY, high plasticity, grey with M F/St -
C orange mottling, fine sand with silt r
1.2 —-1.2
C MWO05-15 C
1.4 —-1.4
el | El B e Srrerereareaaaes RN EEERR - 16
o sandy CLAY, high plasticity, grey with M/W S/F o
C orange mottling, fine to medium sand C
—18 MWO052.0 with silt 18
C -2
22 - 22
C MW05-2.5 'silty CLAY, high plasticity, grey withred | M | St L
C 24 mottling __ 2.4
26 26
28 Y
- MW05-3.0 -
C QA-05 C
—3 -3
__3.2 ................... IEEREREEED EEREEED RPN ___3_2
- sandy CLAY, low plasticity, grey with W | S -
C orange mottling, fine to medium sand and r
—3.4 trace coarse sand —-3.4
C clayey SAND, medium plasticity, fine to w S -
C 3.6 coarse, grey __ -3.6
EY: —-38
- MW05-4.0 -
L Termination Depth at: 4.00 m. Target L
C depth achieved. r
Notes

GHD Soil Classifications The GHD Soil Classification is based on Australian Standards AS 1726-1993. This log is not intended for geotechnical purposes.

Drilling Abbreviations

Moisture Abbreviations

Consistency Abbreviations

AH-Air Hammer, AR-Air Rotary, BE-Bucket Excavation, CC-Concrete Coring,
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore,
WS-Window Sampler

D-Dry, SM-Slightly Moist,
M-Moist, VM-Very Moist,
W-Wet, S-Saturated

Granular Soils VL-Very
Loose, L-Loose, MD-Medium
Dense, D-Dense,VD - Very
Dense

Cohesive Soils VS-Very
Soft, S-Soft, F-Firm,
ST-Stiff, VST-Very Stiff,
H-Hard

produced by ESlog.ESdat.net on 29 Jun 2017




Appendix C - Survey data

GHD | Report for Airservices Australia - Mackay Airport, 31/34249



MGA ZONE 55, AHD

POINT EASTING NORTHING WELL PVC COLLAR
ELEVATION ELEVATION
MWO01 726542.843 | 7656850.784 5.626 5.550
MWwWO02 725953.499 | 7656832.533 5.093 5.002
MWO03 726109.803  7657349.953 5.377 5.306
MWO04 725851.136 | 7658193.700 5.094 5.010
MWO05 726895.523  7657565.225 4.219 4.152




Appendix D - Groundwater gauging and purging
records

GHD | Report for Airservices Australia - Mackay Airport, 31/34249



Il

Groundwater Gauging Records

Client: Airservices Australia (ASA) SWL Meter Type: Interface Probe
Project :Mackay Airport PFAS Investigation - Preliminary

Sampling Date: 22/05/2017

Job No.: 3134249

Location: Mackay Airport Sampler: B. Ng

Comment (incl confimation

Location / Bore ID Stick up (m) SWL (mbTOC) Time LNAPL thickness with clear
bailer)
EWO01 0.50 2.302 8:50:00 AM
Well flooded in water, cannot
GMW1 10:00:00 AM access area
GMW2 0.925 12:11:00 PM
GMW3 0.488 9:18:00 AM
GMW6 1.045 10:00:00 AM
MWO01 2.375 2:47:00 PM
MWO02 1.580 7:40:00 AM
MWO03 1.115 3:30:00 PM
MWO04 1.558 10:52:00 AM

MWO05 1.145 11:20:00 AM




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Project Number: 3134249

Borehole ID: EW01

|Project Name: Mackay Airport PFAS PSI

Sample ID: EWO01

Client: ASA

Date: 25/05/2017

Time: 09:00

Site: Mackay Airport

Sampler: B.N

Well Condition (i.e road box, locked etc): Well cap missing. Monument cover broken

Purge Method: LOW Flow

Depth to Water Table Pre-purge (from TOC): 2.360

Sample Method: Low Flow

Depth of PSH (from TOC): -

Casing Type: uPVC Class 18

Depth to Bottom of Casing (BOC) from TOC: 9.0

Well Diameter: 50 mm

Depth to Water Table Post - purge (from TOC): 2.825

QA Collected: -

FIELD PARAMETERS (RECORDED USING YS/)

Time  |Volume (L) Df‘:g:‘ ;%‘g(?‘:j' D.O (mg/L) | E.C(usicm) pH Redox (mv) | Temp (°C) Comments

9:05 0.0 2.460 0.64 3231 7.38 -185.5 25.8|Clear - pale yellow, low turbidity/suspended sediments
9:10 0.5 2.612 0.17 3279 7.27 -224.0 26.5(" "

9:15 1.0 2.712 0.15 3350 7.23 -231.3 26.7\" "

9:20 1.5 2.765 0.08 3289 7.20 -233.6 26.7\" "

9:25 2.0 2792 0.14 3267 7.15 2243 269" "

9:30 2.5 2.802 0.08 3238 7.09 -226.2 271" "

9:35 3.0 2.825 0.10 3228 7.09 -221.4 271" " (Sample)

Comments:

Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Project Number: 3134249

Borehole ID: GMW2

|Project Name: Mackay Airport PFAS PSI

Sample ID: GMW2

Client: ASA

Date: 25/05/2017

Time:

Site: Mackay Airport

Sampler: B.N

Well Condition (i.e road box, locked etc): Gatic, water inside well

Purge Method: LOW Flow

Depth to Water Table Pre-purge (from TOC): 0.925

Sample Method: Low Flow

Depth of PSH (from TOC): -

Casing Type: uPVC Class 18

Depth to Bottom of Casing (BOC) from TOC: -

Well Diameter: 50 mm

Depth to Water Table Post - purge (from TOC): 0.935

QA Collected: -

FIELD PARAMETERS (RECORDED USING YS/)

Time  |Volume (L) Df‘:g:‘ ;%‘g(?‘:j' D.O (mg/L) | E.C(usicm) pH Redox (mv) | Temp (°C) Comments

12:17 0.0 0.930 0.56 27426 4.43 148.0 28.2|Pale yellow, moderate turbidity/suspended sediments
13:23 0.5 0.935 0.18 27479 4.03 200.4 27.9(" "

12:28 1.5 0.935 0.16 27428 4.03 203.3 27.9(" "

12:33 2.5 0.935 0.22 27309 4.03 198.7 27.9(" "

12:38 3.5 0.935 0.27 27255 4.02 196.7 28.0(" "

12:43 4.5 0.935 0.29 27049 3.99 192.5 27.9(" " (Sample)

Comments:

Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




p—
GROUNDWATER PURGING AND SAMPLING FIELD SHEET @
[—
PROJECT DETAILS Borehole ID: GMW3
Project Number: 3134249
|Project Name: Mackay Airport PFAS PSI Sample ID: GMW3
Client: ASA Date: 26/05/2017 Time: 09:20
Site: Mackay Airport Sampler: B.N
Well Condition (i.e road box, locked etc): Gatic Purge Method: Low Flow
Depth to Water Table Pre-purge (from TOC): 0.488 Sample Method: Low Flow
Depth of PSH (from TOC): - Casing Type: UPVC Class 18
Depth to Bottom of Casing (BOC) from TOC: - Well Diameter: 50 mm
Depth to Water Table Post - purge (from TOC): 0.525 QA Collected: -
FIELD PARAMETERS (RECORDED USING YS/)
. Depth to Water 0
Time Volume (L) from TOC(m) D.O (mg/L) E.C (us/cm) pH Redox (mv) Temp (°C) Comments
9:25 0.0 0.480 1.40 1594 7.34 -21.7 27.3|Clear, no turbidity/suspended sediments
9:30 0.5 0.510 0.18 2062 6.64 -0.6 281" "
9:35 1.0 0.485 0.17 2028 6.64 -5.0 26.8|" "
9:40 1.5 0.520 0.11 2066 6.60 -17.3 284" "
9:45 2.0 0.530 0.11 2040 6.60 -30.4 28.3|" "
9:50 25 0.525 0.11 2027 6.60 -34.6 28.4|" " (Sample)
Comments:
Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




p—
GROUNDWATER PURGING AND SAMPLING FIELD SHEET @
[—
PROJECT DETAILS Borehole ID: GMW6
Project Number: 3134249
|Project Name: Mackay Airport PFAS PSI Sample ID: GMW6
Client: ASA Date: 25/05/2017 Time:
Site: Mackay Airport Sampler: B.N
Well Condition (i.e road box, locked etc): Gatic Purge Method: Low Flow
Depth to Water Table Pre-purge (from TOC): 1.065 Sample Method: Low Flow
Depth of PSH (from TOC): - Casing Type: UPVC Class 18
Depth to Bottom of Casing (BOC) from TOC: - Well Diameter: 50 mm
IDepth to Water Table Post - purge (from TOC): 1.075 QA Collected: QA-01
FIELD PARAMETERS (RECORDED USING YS/)
. Depth to Water 0
Time Volume (L) from TOC(m) D.O (mg/L) E.C (us/cm) pH Redox (mv) Temp (°C) Comments
10:23 0.2 1.070 1.38 308.5 6.13 -17.8 25.3|Pale yellow, moderate turbidity/suspended sediments
10:27 0.5 1.070 1.29 295.4 5.97 -10.2 25.2|Pale yellow, low turbidity/suspended sediments
10:32 1.0 1.080 1.28 285.6 6.91 -4.4 252" "
10:38 2.0 1.080 1.22 278.9 5.87 1.6 252" "
10:45 3.0 1.070 1.18 278.4 5.87 4.2 253" "
10:50 4.0 1.075 1.17 277.6 5.86 6.2 25.2|" " (Sample)
Comments:
Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Project Number: 3134249

Borehole ID: MWO01

|Project Name: Mackay Airport PFAS PSI

Sample ID: MWO01

Client: ASA

Date: 25/05/2017

Time:

Site: Mackay Airport

Sampler: B.N

Well Condition (i.e road box, locked etc): Gatic

Purge Method: LOW Flow

Depth to Water Table Pre-purge (from TOC): 2.375

Sample Method: Low Flow

Depth of PSH (from TOC): -

Casing Type: uPVC Class 18

Depth to Bottom of Casing (BOC) from TOC: -

Well Diameter: 50 mm

|Depth to Water Table Post - purge (from TOC): 2.380

QA Collected: -

FIELD PARAMETERS (RECORDED USING YS/)

Time  |Volume (L) Df‘:g:‘ ;%‘g(?‘:j' D.O (mg/L) | E.C(usicm) pH Redox (mv) | Temp (°C) Comments

12:24 0.0 2.385 0.95 1872 6.68 57.2 28.3|Pale yellow, low turbidity/suspended sediments
12:30 0.5 2.380 0.59 1769 0.67 113.8 28.1(" "

12:35 1.0 2.380 0.51 1761 6.73 146.1 28.0(" "

12:40 2.0 2.380 0.48 1759 6.73 151.2 28.1(" "

12:45 25 2.385 0.49 1759 6.74 147.4 28.2(" "

12:50 3.0 2.380 0.48 1751 6.73 139.5 28.2(" " (Sample)

Comments:

Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Project Number: 3134249

Borehole ID: MW02

|Project Name: Mackay Airport PFAS PSI

Sample ID: MW02

Client: ASA

Date: 26/05/2017

Time: 07:40

Site: Mackay Airport

Sampler: B.N

Well Condition (i.e road box, locked etc): Gatic

Purge Method: LOW Flow

Depth to Water Table Pre-purge (from TOC): 1.580

Sample Method: Low Flow

Depth of PSH (from TOC): -

Casing Type: uPVC Class 18

Depth to Bottom of Casing (BOC) from TOC: -

Well Diameter: 50 mm

|Depth to Water Table Post - purge (from TOC): 1.583

QA Collected: QA-02

FIELD PARAMETERS (RECORDED USING YS/)

Time  |Volume (L) Df‘:g:‘ ;%‘g(?‘:j' D.O (mg/L) | E.C(usicm) pH Redox (mv) | Temp (°C) Comments

7:40 0.0 1.585 1.17 1120 6.70 25.7 24.7|Pale yellow, low turbidity/suspended sediments
7:52 0.5 1.585 0.89 1140 6.53 23.4 25.6(" "

7:57 1.0 1.585 0.75 1229 6.49 243 257" "

8:02 1.5 1.585 0.64 1279 6.48 24.7 26.0(" "

8:08 2.0 1.585 0.50 1303 6.47 23.9 26.4(" "

8:13 25 1.585 0.45 1300 6.47 23.2 26.5(" "

8:18 3.0 1.583 0.39 1276 6.47 21.7 26.7(" " (Sample)

Comments:

Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Project Number: 3134249

Borehole ID: MWO03

|Project Name: Mackay Airport PFAS PSI

Sample ID: MW03

Client: ASA

Date: 25/05/2017

Time: 15:30

Site: Mackay Airport

Sampler: B.N

Well Condition (i.e road box, locked etc):

Purge Method: LOW Flow

Depth to Water Table Pre-purge (from TOC): 1.115

Sample Method: Low Flow

Depth of PSH (from TOC): -

Casing Type: uPVC Class 18

Depth to Bottom of Casing (BOC) from TOC: -

Well Diameter: 50 mm

|Depth to Water Table Post - purge (from TOC): 1.180

QA Collected: -

FIELD PARAMETERS (RECORDED USING YS/)

Time  |Volume (L) Df‘:g:‘ ;%‘g(?‘:j' D.O (mg/L) | E.C(usicm) pH Redox (mv) | Temp (°C) Comments

15:38 0.0 1.140 1.16 1854 6.98 80.5 26.5|Pale yellow, low turbidity/suspended sediments
15:43 0.5 1.155 0.48 1809 6.84 905.0 26.9(" "

15:51 2.0 1.170 0.42 1799 6.81 88.6 26.2(" "

15:55 2.5 1.175 0.43 1795 6.79 86.3 26.2(" "

16:00 3.0 1.180 0.44 1792 6.80 84.0 26.1(" "

16:05 3.5 1.180 0.40 1778 6.76 78.0 26.1(" " (Sample)

Comments:

Well Volume Calculation (50mm diameter) 3.8xH (H=height of water column)




GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS Borehole ID: MW04
Project Number: 3134249
|Project Name: Mackay Airport PFAS PSI Sample ID: MW04
Client: ASA Date: 26/05/2017 Time: 10:46
Site: Mackay Airport Sampler: B.N
Well Condition (i.e road box, locked etc): Gatic Purge Method: Low Flow
Depth to Water Table Pre-purge (from TOC): 1.558 Sample Method: Low Flow
Depth of PSH (from TOC): - Casing Type: UPVC Class 18
Depth to Bottom of Casing (BOC) from TOC: Well Diameter: 50 mm
Depth to Water Table Post - purge (from TOC): 1.655 QA Collected: -
FIELD PARAMETERS (RECORDED USING YS/)
. Depth to Water 0
Time Volume (L) from TOC(m) D.O (mg/L) E.C (us/cm) pH Redox (mv) Temp (°C) C