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Executive summary

GHD Pty Ltd (GHD) was engaged to assess the potential for per- and poly-fluoroalkyl
substances (PFAS) contamination at the Newcastle Mines Rescue Facility located at 533 Lake
Road, Argenton NSW 2284 (the Site). The objective of these investigations is to understand the
extent of PFAS impact at the Site and to assess the potential risks to human health and key
environmental receptors.

The Site has historically been used and owned by Mines Rescue Pty Limited (Mines Rescue), a
subsidiary of Coal Services Pty Limited (Coal Services), for the training of mine personnel in
emergency response and rescue procedures, including the use of aqueous film forming foams
(AFFF) which may have contained PFAS. Training exercises reportedly occurred both outdoors
and within purpose built training facilities such as the gallery and fire cell (igloo). Training
occurred approximately once a fortnight inside and approximately once or twice a year outside.
Firefighting foams were used inside the galley, the fire cell and outside in the vicinity of the fire
cell in the area either to the north aiming back toward the fire cell or within the north western
grassed area.

Based on the site history, there is a potential for soil, surface water and sediment collected in
stormwater infrastructure pits and treatment systems and groundwater to have been impacted
by PFAS both on and off site.

Objective 1. Assess whether PFAS impacted groundwater is present on-site and if it has
potentially migrated off-site at concentrations which may pose a risk to human health or
environmental receptors

Three groundwater wells were installed to investigate the potential for PFAS to be present in
groundwater beneath the site. Key findings are summarised as follows:

® PFAS was reported in groundwater at concentrations exceeding the nominated drinking
water and ecological screening criteria near the western boundary off Site (MW003) and to
the south west off site (OS5).

e The inferred direction of groundwater flow was to the south west/west.

e  Whilst a complete pathway for migration of PFAS to groundwater was identified,
groundwater is not extracted on-site and groundwater extraction is restricted within the
surrounding area. Whilst the potential for unregistered bores can not be discounted, GHD
notes that the area is serviced by municipal water supply. Accordingly, the potential for use
and ingestion of groundwater is low.

® Inregards to the ecological screening levels, surface water receptors were identified down-
gradient of the site where groundwater recharge to surface water may occur. The potential
risk to ecological receptors associated with PFAS in groundwater is considered to be low

Objective 2: Assess whether PFAS impacted soils/sediments are present on-site at
concentrations, which may pose arisk to human health or environmental receptors

e PFAS was reported in soil samples collected on and off site however all samples reported
PFAS concentrations which were below the nominated screening criteria for human health
and ecological screening levels indicating that site soils do not present a risk to either users
of the site under the current land use scenario or ecological receptors.
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e | eachability testing showed that PFAS within soils on and off site have limited potential to
release PFAS, and based on the concentrations reported during these works, this pathway
is not considered to represent a significant on-going source of PFAS to groundwater and
surface water across the Site.

Objective 3: Assess the potential for off-site migration of PFAS via surface water
drainage:

Surface water samples were collected from infrastructure locations which discharge to both
stormwater and sewer (via trade waste agreement). Key findings are summarised as follows:

e Surface water flow is managed by an onsite drainage system which discharges to the south
west into a drainage channel which flows into a creek located to the south. This creek acts
as a method of surface water transport down gradient of the site. This creek discharges into
Cockle Creek, which ultimately flows to Lake Macquarie.

e PFAS was reported in surface water samples collected from the on-site pit (SW Pit 01)
which discharges to stormwater. Whilst concentrations were reported above the drinking
water criteria, incidental contact with surface water in the drains would not be expected to
present an increased risk of adverse health effects.

¢ PFOS concentrations were reported for surface water sample collected from on-site pit (SW
Pit 01) was above the ecological investigation levels. However, the infrastructure is not
considered to represent an environment suitable for aquatic ecosystems and ecological
risks associated with the presences of PFOS in on-site surface water are considered to be
low.

e  Off-site surface water samples reported PFAS concentrations above the drinking water and
recreational criteria. However, noting the nature of these sampling locations, incidental
contact with surface waters in this area of the creek is considered unlikely.

e PFOS concentrations were reported in off site surface water samples above the ecological
investigation levels. Further surface water sampling is required to assess the potential
impacts to ecological receptors.

e  GHD understands that DPI will be conducting a program of biota sampling, which will
include locations around Lake Macquarie and stopping at the mouth of Cockle Creek. GHD
understands that the results of these investigations will be available in 2018 and the results
of these works will provide a better indication of potential PFAS impacts, if any, within
surface water receptors

Based on the findings of these works, the following recommendations are made:

¢ |Installation of additional groundwater wells down gradient of the site and an additional
round of monitoring to confirm off-site PFAS concentrations and assess the potential for
seasonal variation of PFAS concentrations in groundwater. All wells to be sampled for
PFAS and major cations and anions.

* An additional round of surface water and sediment sampling from existing monitoring
locations to assess the potential for seasonal variation in PFAS concentrations. Sampling
should include a wet weather sampling event to assess PFAS concentrations in surface
water and sediments during wet weather flow.
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e Complete a survey of water use within the area to better characterise groundwater and
surface water use in the area, including understanding of the potential for domestic users of
groundwater in proximity of the site and refine the CSM with respect to migration of PFAS
at concentrations above the drinking water criteria.

e Controlled removal of residual sediment from on-site infrastructure collection points.

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058 | iii



Table of contents

1. 10T [ ox 1o R OO RPP R PRRTR 1
0 © 1 1= o 1Y/ R 1
S Yoo 1 PPN 1
R T I 1 = (0 1 PO PPRP PRI 2
2. Y 1 (RS 11 Vo SRR 3
2 7= F Y1 ()Y I (=T ot =] o) 0] = SRR 5
3. 1 (S 153 (o] o PP PPPP RO 6
3.1  Review of previous iNfOrMEaLioN. ...........cooiii i 6
3.2 HIStOrIC traiNiNg PrACHCES. ....ceiii ittt e ettt e e e et e e e e e e e e bbb e e e e e e e e e e anneeees 6
3.3 Historical aerial photographs ............ueiiiiiiii e 7
3.4 Publicly available information .............eeeiiieiii i 10
4. Conceptual SItE MOUEL........ooeeeee et e e e e e e e e e e e nbere s 11
R T 10 o7 = PP PR PPTTPPP 11
o = ToTT o] (o] = T O OO PP TP PPPPPPPPPPPP 11
4.3 Pathway and @XPOSUIE .........uuieiiiiieaiiaiit ettt e e ettt e e e e e s e bbb e e e e e e e e e s s abbbeeeeaaeeesaannnbeeeeaaeeas 11
4.4 Source-pathway-receptor INKAGES ..........uuviiieiiiiiiiiiecc e 12
5. Data QUAIILY ODJECTIVES .....ccoiiiiii it 15
6. 1= 1 oo [o] [0 o 1Y PP PP OPP PRI 17
G R © = o 1= - | TR PR 17
6.2  Groundwater well installation and soil sampling soil bore sampling..........ccccccceeeeiiinnneee. 17
6.3  Soil and sediment SAMPIING .....ccoouuiiiiii e s 18
6.4  Groundwater SAMPIING ......coiuueiiiiii e 19
6.5  Surface water SAMPIING .......c.ueiiiiiiiii e 20
7. ASSESSIMENT CITEEITAL. ... ettt iieteee ettt ettt ettt e ettt e e ettt e e e ra b et e e e aabe e e e e aabe e e e e sabe e e e e sabbeeeesnbneeeeaa 21
7.1 BaSiS fOr ASSESSIMENL......eiiiiiiiiieiiieie ettt s e e s et e s e b e e e enees 21
7.2  Rationale for aSSESSMENT CIILEIA .......oiuueiiiiiiiee it 22
7.3  Nominated PFAS aSSESSMENT CHEETIA .....ccoiiuiiiiiiiiiiie ittt 23
8. RESUILS .ottt et e bttt e e b et e e e b et e e s n et e e e e e an b e anne s 25
S R C 1= o 1= - | PP PR 25
8.2  Quality assurance and quality CONIOL..........ocuiiiiiiiiiiiiie e 25
8.3 SO0l TESUILS ...ttt 25
8.4 SEAIMENTTESUITS .....oeiiiiieii e 26
8.5 LEACKNALE —ASLP ..ot 26
8.6  Groundwater and surface Water reSUIS............ccoviiiiieiiiiie e 26
9. B 1ol U 3] (o] PSP EPPPFRP PP PP 29
S I R C =T o 1= - | TP PP PP PRPN 29
9.2 S0il AN SEAIMENT .....eoiiiiiii e e e e e s e e e 29
9.3 Groundwater and SUIMACE WALET .........coccueiiiiiiiie e 30

iv | GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



9.4 REMINEA CSM. oottt s bt st e e b e e e be e e sbe e e seneesreean 31

10. Conclusions and reCOMMENTALIONS .........cciuuiiiiiiiiiie ettt e e e seneenaneas 35
(0T R O] o1 [ U =10 T S TSP PP PRI 35
10.2 RECOMMENAALIONS ....coutiieiiieiitie ettt ettt e ettt e b e se b e et e e sbe e e snbe e e nnneesnneas 37
N < (=] £ o [o = O PO P PP PP PP PPPPPON 38
I I o 11 =i o ] OO PU U PPPN 40

Table index

Table 2-1  Site identification and environmental Setting SUMMANY ...........cooiiiiiieiiiiee e 3
Table 3-1  Review of historical aerial photOgraphs ........cceeei i 7
Table 4-1  Conceptual Site MOAEI ...........cueiiiiiii e 13
Table 5-1  Investigation DOUNTANIES ..........cooiiiiiiiii e 16
Table 6-1  Soil bore sampling Methodology..........cc.uuuiiiiieiii e 17
Table 6-2  Soil and sediment sampling MethodologY .........oocuuiiiiiiiiii e 18
Table 6-3  Groundwater sampling MethodolOgy .........cocuviiiiiiiieii e 19
Table 6-4  Surface water sampling Methodology.........eeveeiiiiiiiiiiiiie e 20
Table 7-1  Nominated Tier 1 screening criteria for SOl .........c.uuuiiiiiiiiiii e 23
Table 7-2  Nominated Tier 1 screening criteria for surface water and groundwater...............ccccc..... 24
Table 8-1 Generalised lithology €NCOUNEred ...........ueviiiiiiiiiiiiiiie e 25
Table 8-2 Comparisons between soil and Leachate reSultS ..., 26
Table 8-3 Groundwater Gauging Results 9 October 2017...........ouiiiiiiiiiiee e 26
Table 8-4 Summary of groundwater quality field parameters.........cccocccieeeie i, 27
Table 8-5 Summary groundwater and surface water reSUltS ............ooocuiiiiiiii i, 27
Table 9-1 Summary discussion — soil and sediment reSUIS ..........oooiiiiiiiiiie e, 29
Table 9-2  Summary discussion — groundwater and surface Water...........ccccceeevevciiiieeeee e cecciieee e, 30
Table 9-3  REMINEA CSM....cciiiiiiiiiiii e s s e sen e s 31

Figure index

Figure 4-1 Conceptual SIte€ MOUEI .......cocoiiiiiiii e e e e e e e e 14

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058 | v



Appendices

Appendix A — Figures

Appendix B — Desktop information

Appendix C — Field sampling sheets and calibration certificates

Appendix D — Borehole logs

Appendix E — Analytical result summary tables

Appendix F — Assessment of data quality

Appendix G — NATA accredited laboratory reports and chain of custody documentation

Appendix H — Survey report

vi | GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



Introduction

GHD Pty Ltd (GHD) was engaged to assess the potential for per- and poly-fluoroalkyl
substances (PFAS) contamination at the Newcastle Mines Rescue Facility located 533 Lake
Road, Argenton NSW 2284 (the Site). The Site locations is shown on Figure 1, Appendix A.

NSW Environment Protection Authority (EPA) has established a program of sampling to
investigate the extent of PFAS contamination across the state as part of a broader
precautionary approach to manage the legacy of PFAS use in NSW. To date, sampling
completed by the EPA has focused primarily on sites which have been identified as having the
greatest potential use of PFAS containing products including airports, firefighting training
facilities and some industrial sites.

The Site has historically been used by Mines Rescue Pty Limited (Mines Rescue), a subsidiary
of Coal Services Pty Limited (Coal Services), for the training of mine personnel in emergency
response and rescue procedures, which included the use of aqueous film forming foams
(AFFF). The foams used may have contained PFASs including perfluorooctane sulfonate
(PFOS) and perfluorooctanoic acid (PFOA), which are potentially harmful to human health and
the environment. AFFF was in general use for firefighting training at Mines Rescue facilities
from the 1970’s until AFFF was banned by Mines Rescue and its use discontinued by 2002.

In May 2017, Mines Rescue completed targeted environmental investigations at the Site which
included a desktop review of available information, a site inspection and targeted shallow soil
sampling (Senversa, 2017). The results of the preliminary sampling identified PFAS in shallow
soils at the Site.

Given the history of use of AFFF at the Site and based on the testing undertaken to date, Mines
Rescue required additional investigations to be completed to assess the potential extent of
PFAS contamination at the Site.

This report documents the outcome of the desktop review and intrusive site investigations
undertaken on the Site by GHD between June and September 2017.
1.1 Objective

The overall objective of the intrusive investigation was to further investigate the PFAS impacts
identified during the previous investigations, and to assess the potential risks to human health
and key environmental receptors.

To address the investigation objectives outlined above, this assessment was designed to
assess:

¢  Groundwater on-site to confirm whether PFAS impacted groundwater is present and if it
has potentially migrated off-site at concentrations which may pose a risk to human health

e Whether PFAS impacted soils are present in on-site at concentrations which may pose a
risk to human health or the environment

e  Sampling of off-site water bodies which may receive surface water drainage from the Site
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1.2
The

1.3
This

Scope
scope of work comprised:

Desktop review of available information including the Senversa 2017 report and historical
aerial photographs for the Site.

Site inspection and interviews with site personnel to gain an understanding of current site
conditions, ground truth information obtained during the desktop review and to understand
historical training practices at the Site.

Service location including a review of site plans (where available), dial before you dig
(DBYD) plans, and scanning using ground penetrating radar to identify the presence of
underground services.

Drilling and installation of three on-site groundwater wells (MW001 to MWO003) and
collection and analysis of six soil samples from these boreholes.

Collection of one sediment sample from an onsite stormwater pit and five sediment
samples from the down-gradient water courses.

Collection of one on-site water sample from the storm water collection system and two off-
site surface water samples.

Collection of groundwater samples from the three installed groundwater wells and one
existing offsite groundwater well.

Laboratory analysis of selected soil, sediment, surface water and groundwater samples for
PFAS.

Laboratory analysis of a selection of soil and sediment samples for Australian standard
leaching procedure (ASLP).

A quality control and quality assurance (QA/QC) program.
Surveying of wells.
Preparation of this report summarising the findings of the desktop review and intrusive
investigations.
Limitations

report is subject to the limitations provided in Section 12.
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Site setting

The following provides a summary of the site identification and environmental setting.

A summary of the site identifications and environmental setting is provided in Table 2-1. The
Site location is presented in Figure 1, Appendix A.

Table 2-1 Site identification and environmental setting summary

Information

Street Address
Site Area

Local
Government
Area

Current Land
Use

Zoning

Ownership

Site layout and
features

Surrounding
Land Uses

533, Lake Road, Argenton, NSW 2527 (Part of Lot 2, DP 599235)

Approximately 12,800 m? (1.28 ha), with a perimeter of approximately
455 m

Lake Macquarie Council

Training site for mine rescue and recovery operations as well as other
commercial courses that include fire-fighting training

Under the Lake Macquarie Local Environment Plan 2014, the site is zoned
as R2 — Low Density Residential.

Land parcel owned by Mines Rescue.

The Site boundary is presented in Figure 2, Appendix A.
The Site is fenced and secured for authorised access only.
Key features include:

e Administration buildings for Coal Services- Mines Rescue, comprising
offices and training rooms, virtual reality theatre, training gallery, which
cover the central southern portions of the Site. Several residential
dwellings cover the northern, eastern and southern corners of the site.
These residential dwellings have been converted in to offices, with the
exception of the most northern residential dwelling (Residence 7) which
is occupied by a Mines rescue employee and their family.

e Asphalt car park located within the south western portion of the site.

e Grassed areas surround the residential dwelling of the site.

o Oil water separator which is connected to a sump room in the
underground gallery. Outflow is understood to be to sewer.

e Underground gallery and sump room used for training exercises below
the southern carpark and administration buildings.

On-site drainage with stormwater pits which drain water off site towards
the south west corner of the Site.

The surrounding land use comprises:

North: low density residential properties, Lake Road, Waratah Golf
Course, Cockle Creek and Brush Creek. North of Brush Creek lies a
sewage treatment plant, low density residential dwellings agricultural land
and a surface water dam.

South: Vacant land followed by Argenton Electricity Substation,
undeveloped open space — the rehabilitated Pasminco sulphide smelter —
and an operational rail line.

East: low residential housing and Kindayerra Reserve followed by,
Argenton Public School, low density residential dwellings and Stockland
Shopping Centre.

West: Lake Road, Waratah Golf Course and Cockle Creek. Further west
land uses comprise a sewage treatment plant, multiple surface water dams
and a mine facility undergoing rehabilitation.
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Topography The site has an elevation of approximately 5-6.5 m above the Australian
Height Datum (m AHD) This elevation data was corroborated in the survey
of the elevations of the monitoring wells organised by GHD

The regional topography is comprised primarily of even, flat terrain. There
is a slight downward incline to the north west, approaching Cockle Creek
and a slight increase in gradient beyond the southern boundary of the site.

Soil and Acid According to the Newcastle 1:100 000 Soil Landscape Map, the site lies
sulphate soils within the Cockle Creek ‘CC’ and Warners Bay ‘wa’ landscapes.

The Cockle Creek landscape has the following characteristics:

Narrow floodplains, alluvial fan deposits and some low level terraces on
recent alluvium derived from the Carboniferous sediments and volcanics in
the Paterson Mountains and 10-50 m, local relief <2 m. Partially cleared
tall open-forest. Soils are deep (>200 cm), imperfectly to poorly drained
yellow Soloths and Yellow Podzolic Soils on floodplains, deep (>200 cm),
moderately well to poorly drained Yellow Earths and Grey Earth on delta
and fan deposits, with deep (>200 cm), imperfectly drained to well-drained
Yellow Podzolic Soils. Limitations include that it is a flood hazard, water
erosion hazard, permanently high localised water tables, periodic to
permanent water logging, high run on, acidic, infertile sodic dispersible
soils of low strength.

Characteristics of the Warners Bay landscape include:

Undulating to rolling hills and rises on fine-grained sediments of the
Newcastle Coal Measures in the Awaba Hills. Local relief 30-80 m, slope
gradients 3-20%, elevation to 80 m. Crests are broad; slopes are long and
gentle and drainage lines are broad. Predominantly cleared tall open-
forest. Soils comprise moderately deep (110 cm) to deep (> 150 cm),
imperfectly to poorly drained Gleyed Podzolic Soils, moderately well
drained Yellow Podzolic Soils and yellow Soloths, with moderately deep
(>60 cm), poorly drained Structured Loams in drainage lines. Limitations
include that it is a high water erosion hazard, foundation hazard, steep
localised slopes, mass movement hazard, Mine Subsidence District,
seasonal waterlogging and high run on, moderate to high shrink-swell,
plastic subsoils, strongly acidic soils of low fertility.

According to the NSW OEH Acid Sulfate Soils (ASS) Risk Map for
Wallsend, the site is situated in and areas whereby Acid Sulfate soils are
not known or expected to occur. The NSW Planning Portal considers the
site to be a Class 5 area, which states that development consent is
required for carrying out work within 50mm of adjacent Class 1, 2, 3 or 4
land that is below 5 metres AHD and by which the watertable is likely to be
lowered below 1 m AHD on adjacent Class 1,2,3 or 4 land. (LMCC, 2014).

Hydrology Surface water flow is split from the northern side of the carpark in the
south west. Water north of the southern carpark is believed to follow the
local topography on-site to stormwater pits. The stormwater pit on the
north eastern boundary (SW Pit 01) is anticipated to receive water a large
portion of the eastern and northern regions of the site. Water in the car
park region is expected to follow the carpark drainage and flow south west
towards the stormwater pits located across the south western boundary.
The stormwater is believed to discharge into a small drainage channel
(location of swale samples) and creek location of Bridge 1 sample) that
discharges into Cockle Creek and subsequently Lake Macquarie.

During the site inspection conducted by Senversa in 2017, no surface
water was present on-site. During periods of rainfall it is anticipated that
surface waters would infiltrate into the soil in areas where there are no
sealed or hardstand surfaces. Where sealed and hardstand surfaces are
present (i.e. carpark and access driveways), the water will flow to unsealed
surfaces both on-Site and off-Site or towards stormwater infrastructure
located within adjacent roadways (Senversa, 2017). The closest
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Geology

Hydrogeology

surface water body is Cockle Creek, located approximately 220 m to the
west.

Dial before you dig underground utilities information indicates that sewer
lines are located along the north-eastern boundary of the site, and that
water pipes run adjacent to the north-western boundary of the site. Two
manholes are also located along the north western boundary of the site.

A review of NSW Department of Industry, Resources and Energy
geological maps indicates the Site to be underlain by the Permian Age
Boolaroo Sub-Group of the Newcastle Coal Measures which overly the
Adamstown sub-group. The geologies of these formations are
characterised by (Senversa, 2017):

e Boolaroo Formation — irregular coal seams, tuff, sandstone and shales
e Adamstown Formation — conglomerate, tuff, coal and shales

A search of the NSW Office of Water Groundwater Bore database on 31
July 2017 identified 12 registered bores were located within 1 km of the
site. All bores were registered as test bores or for monitoring purposes. No
bores registered for stock, domestic, commercial or industrial purposes
were identified within a 1 kilometre radius of the site. Groundwater
borehole information is provided in Appendix B.

During investigations completed by GHD in August 2017, groundwater was
encountered during drilling at depths between 3 and 4.3 m bgl. Standing
water levels recorded in the wells during sampling ranged from
approximately 2 to 5.5 metres below top of well casing. Groundwater
gauging data (measured from both top of casing and in mAHD) are
presented in Table C, Appendix E.

It is understood the groundwater extraction within the area is restricted.

Sensitive receptors

Based on the desktop review and site inspection, the following potential sensitive human and
environmental receptors were identified for the Site and surrounding areas:

Human health receptors

Current and future occupants of the Site (e.g. residents, workers and subcontractors)

Visitors to the Site (e.g. workers conducting maintenance, members of the public)

Current and future occupants of surrounding properties (e.g. residents, workers and

visitors)

Beneficial users of groundwater, including domestic groundwater resources

Environmental receptors

Flora and fauna within the Site and surrounding land

Surface water receptors located to the north east of the Site

Groundwater beneath the Site
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Site history

3.1 Review of previous information

In 2017 Senversa was commissioned by Mines Rescue to undertake a targeted environmental
site assessment (ESA) to assess for the presence of PFAS associated with historical uses of
AFFF at the Site.

Senversa completed a desktop review of available information, site inspection, interviews with
onsite personnel and collection of 6 surface soil samples and two sediment samples to a
maximum depth of 0.1 m and analysis of the samples for PFAS.

Senversa reported that AFFF training was undertaken historically in the central-eastern portion
of the Site in front of the administration buildings, former fire training igloo and offsite to the
south on adjacent council owned land. Waste AFFF/water was stored within onsite tanks and
subsequently disposed offsite to a licenced waste receiving facility.

PFAS concentrations reported by Senversa (2017) are summarised as follows:
e Concentrations of PFHxS + PFOS ranged from 0.0039 mg/kg to 0.042 mg/kg
e Concentrations of PFOS ranged from 0.0037 mg/kg to 0.047 mg/kg

The previous investigations were completed prior to release of current PFAS guidance and as
such, data was not assessed against current guidelines. Following review of the existing data,
GHD notes that the concentrations of PFHxS + PFOS and PFOS reported by Senversa (2017)
were below the nominated health based and ecological screening criteria for the protection of

human health and ecological receptors respectively based on a commercial land use scenario.
Further discussion relating the selection of investigation levels is provided in Section 7.

3.2 Historic training practices

One of the primary purposes of the site has been for the training of mine workers to respond to
emergencies that may occur within the mining industry. Based on conversations with site
personnel, GHD’s understanding of historical training practices is summarised as follows:

e Training activities at the site have historically included simulation of fires and associated
emergency response scenarios to fire using a range of methods including but not limited to
the use of extinguishers and AFFF.

e PFAS containing AFFF was reported by Mines Rescue to have been in general use for
firefighting training at its rescue facilities from the 1970s. In mid-2001, Mines Rescue made
the decision to ban the use of PFAS containing AFFF on its sites.

* Training was predominantly performed in the fire training cell (referred to as the igloo),
central-eastern portion of the site in front of the administration buildings igloo and on
Council owned land adjacent to the southern boundary of the site.

e Senversa 2017 reported that approximately 600 mm of surface fill material surrounding the
area used for fire training in front of the residences was removed (date not provided) due to
lead contamination from the adjacent Pasminco smelter.

e The water collected from the former fire training igloo was collected on-site and passed
through a separator before being collected and disposed off-site. A trade wastewater
agreement (E32442) was granted in February 2006 which allows wastewater within
specified water quality limits to discharge into sewer (MJM Environmental, 2016). It is
understood that overflow of this water was directed through stormwater drains into the
creek located south of the site (Senversa, 2017).
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Interviews with staff on-site by GHD reported that the use of AFFF was limited to a few times a
year. Staff also reported the underground gallery was used regularly for fire training simulations
and the water and foam drains into a sump room, further underground.

3.3 Historical aerial photographs

Historical aerial photographs of the Site and surrounding areas were obtained from LotSearch
for 1954, 1965, 1976, 1983, 1993, 2005, 2007, 2014 and 2016 (Lotsearch, 2017). Results of the
historical aerial photograph review are summarised in Table 3-1 and the photographs are
presented in Appendix B.

Table 3-1 Review of historical aerial photographs

Photograph Photograph Site observations

1954 Newcastle The Mines Rescue facility was

Type: B&W 4“ ; present and consisted of a number

NSW . fq =8 of buildings including residential
houses.

ClEr T e Lake Road and Waratah Golf Club

Zone 56

was located to the west.

Immediately north of the Site was
bushland, followed by low density
residential dwellings.

_ :1”. ; s Cleared undeveloped land was
m %L T located to the east. Argenton Public

School and a rail line was located
further east.

Undeveloped land was located to
the south of the Site, which
included low lying land and a creek.

1965 Newcastle The Site is relatively unchanged

Type: B&W since the previous photograph.

NSW Lake Road had been widened.
Additional bunkers, dams and

(233]'2 2294 bAELS buildings had been developed at

the Waratah Golf Club.

Bushland to the north has been
mostly cleared. Additional
residential development has
occurred to the north.

Development of Jack Edwards oval
has occurred to the east, followed
by an oval track.

The creek/wetland area was to the
south, and commercial/industrial
activity was further south. The
former Sulphide Workers Club (now
Club Macquarie) was present to the
south west.
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Photograph

1976 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

1983 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

1993 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

STSURERETR

The Site remained relatively
unchanged from the previous
photograph.

The area to the west remained
relatively unchanged since the
previous photograph.

Some additional residential
dwellings and infrastructure had
been constructed to the north.

A small shed had been constructed
at the Jack Edwards Oval to the
east.

To the south, tracks were present
to the south of the creek/wetland.

The Kopex Waratah Engineering
building was present to the south.

The railway line and a Pasminco
tailings dame were located to the
south east.

The Site remained unchanged from
previous photograph, with an
extension to a small building in the
north.

The surrounding area remained
relatively unchanged.

Additional buildings had been
constructed within the south
western portion of the Site. The
training igloo was present to the
south of the admin buildings. The
southern carpark was also present.

The surrounding area remained
relatively unchanged with the
exception of a development of a
BMX track to the east, and
expansion of the Waratah Golf Club
clubhouse.
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Photograph

2005 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

2007 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

2014 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

2016 Newcastle
Type: Colour
NSW

GDA 1994 MGA
Zone 56

The Site remained relatively similar
to the previous photograph.

Trees were present along the
northern edge of the wetland/creek.

Lake Road had been widened. The
shed located at the Jack Edwards
sports oval had expanded and the
BMX track had undergone further
development.

The Site remained relatively
unchanged.

Some additional infrastructure had
been built at the Argenton Public
School.

Further south of the Site,
construction of an
industrial/commercial area has
begun, with fill being used to
develop the area.

An additional structure had been
built in the south eastern portion of
the Site between two residential
buildings.

Vegetation growth around the
wetland had increased.

The Waratah Golf Club clubhouse
had expanded. To the south, the
construction of a
commercial/industrial complex had
been completed, whilst the Kopex
site remained relatively unchanged.

The Pasminco dams were present
to the east with noticeable bright
turquoise/green water.

The Site remained relatively
unchanged from previous images.

To the east, Pasminco dams water
were brown.
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3.4

Publicly available information

The following information was obtained during a series of local and state government searches
conducted on 22 August 2017.

Heritage

Naturally Occurring
Asbestos Potential

EPA CLM Register

Sites notified to the
EPA

EPA PFAS
Investigation Program

POEOQO Licences
EPA Activities
Mine Subsidence

Districts

State Environment
Planning Policy

RAMSAR Wetlands

A search of the NSW Office of Environment and Heritage State and
Lake Macquarie Council Local databases revealed the following
state and local heritage sites within the surrounding area:

¢ Newcastle Mines Rescue Station (the site)

e Church Hall and Anglican Church located 814 m north east of the
site

e Cockle Creek Railway Bridge and Former Railway Underbridge
located 670 m south west of the site

A NSW EPA search revealed that there were no Naturally Occurring
Asbestos Potential sites within study area.

A search of the EPA record of notices within the Argenton area
revealed:

e Cockle Creek and Cockle Bay Sediments, Creek Reserve Road
Argenton, located approximately 745 m south west of the site to
have 3 current and 1 former notice

e Pasminco Cockle Creek Smelter, Lake Road, Boolaroo, located
approximately 670 m south east of the site to have 6 current and
17 former notices

e Scrap Metal Yard, 21 Racecourse Rd, Teralba, located
approximately 1 km south west of the site to have one current and
three former notices

A search of the EPA List of Contaminated Sites within the Argenton
area revealed the following contaminated sites within a 1 km radius
of the site:

e Bunnings Site — Pasminco Cockle Creek, 13a Main Rd Boolaroo
(formerly regulated under CLM Act)

o Cardiff West Estate — Pasminco Cockle Creek, 13a Main Rd,
Boolaroo (regulation under CLM Act not required)

Pasminco Cockle Creek Smelter, Lake Road, Boolaroo (currently

regulated under the CLM Act)

The site is listed as part of the NSW EPA PFAS investigation
program.

A review of the Protection of the Environment Operations (POEO)
licences for the Argenton area revealed that there are no current
licences within a 1 km radius of the site.

No delicensed activities still regulated by the EPA within the site and
designated buffer.

Following a search of Subsidence Advisory databases, it was
revealed that the site lies within a mine subsidence district.

A search of NSW Department of Planning and Environment data
revels that there are no SEPP Protected Areas or Strategic Land
Use Areas on or near the site.

The following Major Projects are located within 100 m of the site:
e Former Pasminco Site Remediation

There are no RAMSAR Wetland areas on or near the site.
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Conceptual site model

A conceptual site model (CSM) was developed based on the findings of the desktop review the
potential on-site sources of contamination and receptors as described below.

4.1 Source

Based on the Site history review an interviews with Mines Rescue Staff, the Site is currently and
has been historically been used for the training of mining staff which included fire training
exercises. Training exercises occurred both outdoors and within purpose built training facilities
such as the gallery and fire cell (igloo). Training occurred approximately once a fortnight inside
and approximately once or twice a year outside. Firefighting foams were used inside the galley,
the fire cell and outside in the vicinity of the fire cell in the area either to the north aiming back
toward the fire cell or within the north western grassed area.

Based on the site history, there is a potential for soil, surface water and sediment collected in
stormwater infrastructure pits and treatment systems and groundwater to have been impacted
by PFAS both on and off site.

4.2 Receptors

As outlined in Section 2.1 the following identified receptors were identified:

Human health receptors
e Current and future occupants of the Site (e.g. residents, workers and subcontractors)

® Visitors to the Site (e.g. mines workers undergoing training or health screening, workers
conducting maintenance, members of the public)

e Current and future occupants of surrounding properties (e.g. residential users, workers
(including intrusive maintenance workers) and visitors)

e Beneficial users of groundwater, including domestic groundwater resources

Environmental receptors
® Flora and fauna within the Site and surrounding land
e Surface water receptors located to the north east of the Site

e  Groundwater beneath the Site

4.3 Pathway and exposure

On-site

The potential pathways for exposure for workers, contractors and visitors are considered to be
primarily from ingestion of PFAS impacted soils, surface water and sediments. Given the depth
of groundwater and that no groundwater is extracted or used on-site, the impacts from
groundwater is not considered be a potential pathway. In addition, no produce is grown at the
facility (gardens or fruit trees) and ingesting of PFAS impacted produce is also not considered to
be a potential pathway. It should be noted risk assessments for PFAS in Australia have
identified that the primary route of human health exposure (contributing in the order of 90
percent of uptake) of PFAS is via direct ingestion of water or produce that may have been
exposed to PFAS contaminated water or soils.
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Staff and visitors to the facility are considered to have minimal exposure to potentially impacted
soils, sediments or surface water on-site during normal activities for the following reasons:

e The outdoor training areas were well grassed or paved limiting exposure to soils during
normal activities. GHD understands that fire training does not involve excavation or
disturbance of soils on-site.

e Staff and visitors undertaking fire training activities wear personal protective equipment
(PPE) which would provide additional protection from exposure to PFAS.

e Staff are only at the facility during normal working hours.

e  Fire training activities do not occur every day. Products that do not contain PFAS have
been used for training activities since mid-2001.

e Staff have access to the contents of stormwater pits, waste water settlement tanks at the
facility. Staff are responsible for management of sediment/ash traps within internal training
system water pits to avoid majority of the fire refuse going into the settlement tanks. These
traps including those in the fire cell are emptied regularly when the gallery is cleaned
following training activities.

During the site works on 25 August, it was identified that one family (two adults and three
children) are currently living within house No. 7 located on the north western portion of the Site.
It is understood that no produce is grown at this residence and that the residents have full
access to the Mines Rescue facility at all hours. There is a potential for exposure of residents to
PFAS in soils, surface water and sediments at the site, through ingestion and dermal contact.
As no groundwater is extracted, groundwater is not considered to be a potential pathway for
exposure on-site. GHD understands that the residents have been instructed by Mines Rescue
not to grow vegetables or other produce on-site.

There is a potential for maintenance and intrusive workers to be exposed to any PFAS
contaminated soils, sediments and water during some types of routine maintenance works.
However, this exposure is considered to be infrequent and ingestion of PFAS during
maintenance works is considered unlikely.

Off site

Given the proximity of the creek and drainage line to the Site, it is considered that the potential
pathways for exposure to be primarily from either surface water runoff or sediment migration
from the Site. The area to the south of the Site is owned by Council and could be used by the
general public for recreational purposes. No groundwater extraction bores were located in the
surrounding area, however, there may be potential for unregistered bores in the area which are
used for domestic or other purposes. In addition, it is understood that groundwater extraction is
restricted within the Argenton area.

4.4 Source-pathway-receptor linkages

Based on the outcomes of the assessment, the potentially significant ‘source/pathway/receptor’
linkages are described in Table 4-1 and are depicted in a graphical presentation as Figure 4-1.
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Table 4-1 Conceptual site model

Potential Primary pathway Receptor
Source

Firefighting Incidental ingestion of PFAS  Site staff, intrusive maintenance workers
foams in the impacted soils and and visitors to the site.
fire training sediments

On-site residents, users of the public open

areas space south of the site

Vertical/horizontal migration On-site ecological communities
of leachate through

Groundwater — subsequent migration in
unsaturated zone q 9

groundwater (secondary source)

Surface runoff and sediment  On-site surface waters (including drainage
transport systems — secondary source)

Off-site surface waters

Secondary Incidental ingestion of PFAS  Site staff and intrusive maintenance
source - PFAS impacted surface waters workers.
In surface

Water On-site residents, users of the public open

space south of the site

Surface water receptors down-gradient of
the site including Cockle Creek located
approximately 220 metres west of the site

Ecological communities down-gradient of
the site

Secondary Vertical/horizontal migration Down gradient surface waters recharged
source - PFAS by groundwater

T @renme BT Abstraction bore (domestic, irrigation

and/or stock use)
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Figure 4-1 Conceptual site model
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Data quality objectives

The Data Quality Objectives (DQOs) for the investigation are based on guidance presented in:

e NEPC (2013) National Environmental Protection (Assessment of Site Contamination)
Amended Measure (NEPM) No. 1 — Schedule B1, Guideline on Investigation Levels for Soil
and Groundwater.

The DQOs establish a framework for contamination investigations, which incorporates a seven
stepped continuum that defines the problem at the site. A series of stages then optimises the
design of the investigation.

An overview of the DQOs for the investigation are presented in the following steps.

Step 1: State the problem

The Site has previously been used as a mines rescue and fire training facility, which has
potentially included the use of AFFF that contained PFAS including PFOS and PFOA, which are
potentially harmful to human health and the environment.

The problem as it stands is that the use of AFFF containing PFAS has resulted in contamination
of surface soils both on-site and off site. There is also a potential contamination of surface
water, groundwater and sediments both on and off site to unknown extent.

Step 2: Identify the decision/goal of the study
The key study questions to be answered as part of the works include:

* |s PFAS present on the site at concentrations which pose a potentially unacceptable risk to
human health or the environment under the current land use (training facility
commercial/industrial) and down-gradient land-uses (including residential and recreational
land and water uses) based on new screening criteria?

® |s PFAS present in surface water down-gradient of the Site?

* |sthe data obtained of an acceptable quality to enable appropriate conclusions to be made
in relation to the overall risks to human health and/or the environment?

* |sthe extent of the impact adequately delineated off-site?

e |s further assessment or remediation/management required?
Step 3: Identify the information inputs

The following inputs are required for the decision:

* The location of potential PFAS contamination sources.

e The concentrations of PFAS in soil, sediment, leachate (Australian standard leaching
procedure (ASLP)), groundwater and surface water from laboratory analysis.

e |dentify potential exposure routes and contamination migration pathways.
¢ The likelihood of PFAS migrating to off-site via groundwater.

Step 4: Define the boundaries of the study

Boundaries of the investigation are summarised in Table 5-1.
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Table 5-1 Investigation boundaries

Spatial boundaries The spatial boundaries for the investigation area are identified as the
lateral extent of the sampling locations as shown in Figure 3,
Appendix A and down to a depth of approximately 8 m bgl, which is
the maximum intrusive investigation depth.

Temporal boundaries The timeframe for this investigation’s scope of work primarily defined
to the period of works undertaken in the investigation area as part of
this assessment; namely August 2017.

Scale of decision The scale of the decision making is limited to the boundaries of the
making investigation area and identified off-site receptors.

Potential constraints on  Collection of surface water and sediment samples is limited by the
data collection availability of the media for sampling at each investigation location.

Step 5: Decision rules

The degree of impact by contaminants and the decisions associated with accepting data will be
assessed with reference to the chosen site investigation levels, which were established within
the framework of guidelines made or approved by the NSW EPA.

The criteria used for screening analytical results are discussed in Section 7.
The decision rule was considered to be:

e |f concentrations of the PFAS in soil, surface water, or groundwater on or off-site exceed
the nominated criteria for permissible land use(s) (as per current zoning), then further
assessment of the risks may be required which may lead to adopting an appropriate
management strategy.

e Conversely, no further action may be required in the event that concentrations are below
nominated site criteria.

Step 6: Tolerable limits on decision errors

Data generated during this investigation must be appropriate to allow decisions to be made with
confidence.

Specific limits for this investigation have been adopted in accordance with the appropriate
guidance from the AS4482.1, which includes appropriate indicators of data quality (data quality
indicators [DQIs] used to assess QA/QC, and GHD’s Standard Field Operating Procedures).
The pre-determined DQIs established for the investigation are discussed in Table F-1 in
Appendix F.

If any of the DQIs are not met, further investigation will be necessary to determine whether the
non-conformance will significantly affect the usefulness of the data.

Step 7: Optimisation of the data collection process

This step involves identifying the most resource effective sampling and analysis design which is
required to satisfy the DQOs. The sampling and analysis plan which was developed to meet this
objective is summarised in Section 6.
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Methodology

6.1 General

The scope of work is summarised in Section 1.2. The tables in Sections 6.2 to 6.5, summarise
the groundwater well installation and soil sampling, sediment sampling, groundwater sampling
and surface water sampling methodologies. In summary, the following activities were conducted
in August 2017:

e 17 and 18 August 2017 — installation of three groundwater wells and associated soil
sampling (MWO001 to MWO0O03), surface water, sediment and soil sampling at five locations
(Pond 1, Pond 2, Swale 1, Swale 2, and Bridge 1) off-site

e 25 August 2017 — groundwater sampling of all monitoring wells (MWO001 to MWO003),
surface water and soil sampling at one locations (SW Pit 01) on-site

e 29 August 2017- resampling of surface water at one location (SW Pit 01) on-site due to
missing sample

In addition to the above works, gauging of all monitoring wells was undertaken on the 9 October
2017 to confirm groundwater flow direction.

Sampling methodologies were completed with reference to the procedures outlined in the
Western Australia Department of Environment Regulation (WA DER) 2017 Interim Guideline on
the assessment and management of perfluoroalkyl and polyfluoroalkyl substances Appendix 1
(PFAS specific sample collection methods, equipment and equipment decontamination
methods).

6.2 Groundwater well installation and soil sampling soil bore
sampling

Table 6-1 Soil bore sampling methodology

Date of fieldwork 17 and 18 August 2017

Works Installation of three groundwater wells and associated soil sampling
(MWO001 to MWO003), surface water and sediment sampling at five
locations (POND 1, POND 2, SWALE 1, SWALE 2, and BRIDGE 1) off-
site.

Work clearance JSEA including daily pre-work assessment and hazard identification

Technical National Uniform Drillers Licensing Committee (2011) Minimum

guideline Construction Requirements for Water Bores in Australia (Edition 3, 2012)
and the WA DER 2017 sampling procedures.

Ground Scanning using electromagnetic locating prior to mechanical drilling.

clearance Non-destructive drilling (NDD) was undertaken at MWO0O03 due to its

proximity to non-traceable gas and power services.

Drilling technique  Following hand augering (or NDD at MW003), push tubing with a tracked
geoprobe rig to target depth.

Bore logging All field observations and subsurface conditions were recorded on field
sampling sheets (Appendix C) and borehole logs (Appendix D).

Soil sampling Discrete soil samples were collected from the surface and from each
lithological zone. Additionally, soil was sampled into laboratory supplied
jars.
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Sample Analysis

Sample handling
and transport

QA/QC

Well construction

Development

Surveying

Waste disposal

Two soil samples from each borehole were submitted for laboratory
analysis of PFAS.

Following collection, soil samples were immediately placed on ice and
stored in a cool, dark environment (esky) prior to being forwarded to the
analytical laboratory within the specified holding times along with a chain
of custody (COC) form (Appendix G).

A QA/QC sampling procedure was implemented and further details are
described in Section 5 and Appendix E.

QA/QC sampling included one duplicate and one trip blank.

Wells were installed with the following general characteristics:

e 50 mm polyvinyl chloride (PVC) Class 18 blank and screened casings

o Primary filter pack material comprising a chemically inert material
which was well rounded, with a high coefficient of uniformity and
extended at least 0.5 m above the screened PVC casing

e Bentonite pellets used as annular sealant which extended 1.0 m
above the filter pack, followed by a cement slurry to the ground
surface

e Monitoring wells were finished with trafficable gatic covers and
concrete

Well development occurred following installation using bailers until:

No further noticeable sand or silt was recovered

The water was relatively clear when removed from the well
All water was removed from the well

At least 3 well volumes removed

Following well installation, all wells were surveyed by a registered
surveyor.

The survey report for the wells is provided in Appendix H.

Soil cuttings and purged groundwater was transferred to 205 L drums
and stored on-site.

6.3 Soil and sediment sampling

Table 6-2 Soil and sediment sampling methodology

Date of fieldwork
Works

Work clearance

Technical
guideline

Sampling

Sample handling
and transport

Decontamination

17, 25 and 29 August 2017

Sediment (or soil) sampling at five locations (Pond 1, Pond2, Swale 1,
Swale 2 and Bridge 1) off-site and one location (SW Pit 01) onsite.

JSEA including daily pre-work assessment and hazard identification

GHD’s Standard Field Operating Procedures and the WA DER 2017
sampling procedures.

Samples were collected by hand directly into laboratory supplied sample
jars. Field observations were recorded on the field sampling sheets
(Appendix C).

Following collection, soil and sediment samples were immediately stored in
a cool, dark environment (esky) prior to being forwarded to the analytical
laboratory within the specified holding times along with a COC form
(Appendix G).

All sampling equipment was dedicated for each sampling location.
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Sample analysis

QA/QC

6.4

All sediment (or soil) samples were submitted for laboratory analysis of
PFAS.

QA/QC sampling included one duplicate (sediment), one duplicate (soil),
one rinsate blank and one trip blank.

Groundwater sampling

Table 6-3 Groundwater sampling methodology

Date of fieldwork
Works

Work clearance

Technical
guideline

Gauging

Field chemistry

Sampling
Sample handling

and transport

Decontamination

Sample analysis

QA/QC

Waste disposal

25 August 2017

Gauging of five locations (MW001, MW002, MW003, OS5 and OS5A) and
sampling at four locations (MW001, MW002, MWO003 and OS5)

Site specific induction and site walkover
JSEA including daily pre-work assessment and hazard identification

ASTM D6771-02, Standard practice for low-flow purging and sampling for
wells and devices used for groundwater quality investigations, ASTM
International.

Australian Standard 5667:1998 Water Quality — Sampling, Part 1:
Guidance on the design of sampling programs, sampling technigues and
the preservation and handling of samples (AS 5667.1:1998).

Australian Standard 5667:1998 Water Quality — Sampling, Part 11:
Guidance on the Sampling of Groundwaters (AS 566.11:1998).

WA DER 2017 sampling procedures.
Three on-site monitoring wells (MW001, MW002 and MW003) and two off-

site monitoring wells (OS5 and OS5A) were gauged using an oil/water
interface probe to measure standing water levels (SWL).

Field measurements were taken using a calibrated water quality meter and
flow through cell, with measurements of temperature, pH, electrical
conductivity (EC), dissolved oxygen (DO) and oxidation-reduction potential
(Redox) recorded.

Field sampling sheets are presented in Appendix C.

Four monitoring wells (MW001, MW002, MW003 and OS5) were purged
and sampled using a peristaltic low flow pump.

Following collection, the groundwater samples were immediately placed on
ice and stored in a cool, dark environment (esky) prior to being forwarded
to the analytical laboratory within the specified holding times along with a
COC form (Appendix G).

Prior to and following the collection of each groundwater sample, all non-
disposable sampling equipment was decontaminated including:

Washing of equipment with tap water, Decon Neutracon and rinsing of
equipment with deionised water.

All groundwater samples (four) were submitted for laboratory analysis of
PFAS.

Laboratory certificates of analysis and COC included in Appendix G.

QA/QC sampling included the collection of one intra-laboratory duplicate
sample, one rinsate and trip blank.

Purged groundwater was transferred to 205 L drums and stored on-site.
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6.5

Surface water sampling

Table 6-4 Surface water sampling methodology

Date of fieldwork
Works

Work clearance
Technical

guideline

Field chemistry

Sampling

Sample handling
and transport

Decontamination

Sample analysis

QA/QC

Waste disposal

17, 25 and 29 August 2017

Sampling of water at all surface water locations with ponded water
including Pond 2, Bridge 1 and sampling of infrastructure containing water
at SW PIT 01.

Site specific induction and site walkover.
JSEA including daily pre-work assessment and hazard identification.

GHD'’s Standard Field Operating Procedures and the WA DER 2017
sampling procedures.

Field parameters were not taken due to accessibility and volume of water at
sampling locations.

Surface water samples were collected from locations close to the water’s
edge using a hand held water sampler fitted with a laboratory provided
plastic unpreserved container that was changed between locations.

The surface water samples were then transferred into laboratory provided
bottles. placed in an ice filled cool box for sample preservation prior to and
during shipment to the sampling laboratory. A chain of custody form was
completed, and forwarded with the samples to the testing laboratory.

Dedicated sample bottles were used to collect surface water samples,
eliminating the need for decontamination of equipment and rinsate
samples.

All surface water samples were submitted for laboratory analysis of PFAS.
Laboratory certificates of analysis and COC included in Appendix G.

QA/QC sampling included the collection of one inter-laboratory duplicate
sample.

No excess surface water was collected during surface water sampling.
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Assessment criteria

71 Basis for assessment

The investigation strategy was designed with consideration (where relevant) of the following
guidelines:

e NSW EPA (1995) Contaminated Sites: Sampling Design Guidelines
e NSW DEC (2006) Contaminated Sites: Guidelines for NSW Site Auditor Scheme

e NSW DECC (2015) Guidelines on the Duty to Report Contamination under the
Contaminated Land Management Act 1997

e NSW EPA (2011) Contaminated Sites: Guidelines for Consultants Reporting on
Contaminated Sites

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

e NSW EPA (2016) Designing Sampling Programs for Sites Potentially Contaminated by
PFAS

e OEH Science, May 2017. PFAS Screening Criteria (Draft), May 2017

Screening criteria for the assessment of PFAS impacted sites are still in the process of
development in Australia. Only a few values have been published by Australian regulatory
agencies, some of which are interim, draft or are “to be reviewed”. The NSW Office of
Environment and Heritage (OEH) released Draft PFAS Screening Criteria (May 2017),
referencing guidelines values to be use.

It is noted that the assessment of PFAS impacted sites is a rapidly developing field and
consequently site assessment criteria are continually under review and may be revised as new
scientific information becomes known. Published guideline documents currently available and
considered in establishing appropriate investigation levels include:

e CRC CARE 2017. Assessment, management and remediation guidance for
perfluorooctanesulfonate (PFOS) and perfluorooctanoic acid (PFOA) — Part 2: Health
screening levels, CRC CARE Technical Report no. 38, CRC for Contamination Assessment
and Remediation of the Environment, Newcastle, Australia

e  Department of Environment and Energy (DoEE), October 2016. DRAFT Commonwealth
Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFAS)

e Environmental Risk Sciences Pty Ltd (EnRiskS), February 2016. Proposed Decision Tree
for Prioritising Sites Potentially Contaminated with PFASs, New South Wales Environment
Protection Authority (NSW EPA)

e EC 2017. Canadian Environmental Protection Act, 1999 Federal Environmental Quality
Guidelines Perfluorooctane Sulfonate (PFOS). Environment and Climate Change Canada,
February 2017

e Department of Health 2017. Release of Food Standards Australia New Zealand’s (FSANZ)
report on: Perfluorinated chemicals in food. Supporting Information. Australian Government
Department of Health, April 2017

e OEH Science May 2017. PFAS Screening Criteria (Draft), May 2017
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7.2 Rationale for assessment criteria

The assessment criteria selected for this Site was based on the preliminary CSM prepared in
Section 4 and considering likelihood of exposure of the receptors to PFAS based on our current
understanding of the Site.

7.2.1 Soils and sediments

Guidelines based on a residential and commercial/industrial land use scenario have been
adopted to assess the potential health impacts to residents, staff and other commercial workers
from PFAS in soils and sediments in drainage lines at the Site. The rationale for this decision is
summarised as follows:

* The Site is currently and has been historically been used for the training of volunteer mining
staff which included fire training exercises.

e Asoutlined in Section 4.3, staff and visitors to the facility are considered to have minimal
exposure to potentially impacted soils and sediments on-site during normal activities. In
addition, during fire fighting training, staff are reported to wear PPE which further minimises
their exposure to soils which may be impacted by PFAS.

* |twas noted that a family is currently living within a residence located on the north western
portion of the Site. While the family does not grow produce, the residents do have full
access to the Mines Rescue facility at all hours. As a result there is a potential for exposure
of residents to PFAS impacted soils, surface water and sediments at the Site.

e According to Sediment quality assessment: a practical guide (Simpson and Batley, 2016), a
sediment is defined as ‘unconsolidated mineral and organic particulate material that has
settled to the bottom of aquatic environments’. Five of the six ‘sediment’ samples collected
during these works were obtained from ephemeral drainage regions that are not considered
to be ‘true aquatic environments’. Comparison of the data to soil investigation levels is
therefore considered appropriate for these works.

* There a potential for maintenance and intrusive works to be exposed to any PFAS in soils,
and sediments during routine maintenance works. However, this is not considered to be a
daily occurrence. In the absence of PFAS guidelines specific to intrusive maintenance
workers, a qualitative assessment of the data with reference to commercial/industrial
guidelines has been completed.

e |tis unlikely that humans would come into contact with sediments/soils within drainage lines
down gradient of the site and as such, assessment criteria for the protection have not been
applied to the assessment of off-site drainage line samples.

7.2.2 Groundwater and surface water

Investigation levels appropriate for the protection of drinking water, recreational use and
ecological communities have been used as a conservative assessment of PFAS impacts to
groundwater and surface water. The rationale for this decision is summarised as follows:

e There are no registered domestic water bores located within 1 km of the Site, however,
there may be the potential for unregistered bores in the area which are used for domestic or
other purposes.

e A creek and drainage line to the south of the Site are considered potential receptors to
either surface water runoff or sediment migration from the Site. In addition, the Council
owned parkland immediately south of the site could be used by the general public for
recreational purposes. Based on this scenario, the recreational/public open space
guidelines have been used.

22 | GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



e While it is unlikely the creek and drainage line are used for recreational purposes, the
recreational guidelines and drinking water guidelines have been used as a conservative
measure to evaluate the significance of the data collected as part of this investigation.
Given the highly disturbed nature of the water bodies, the ecological guidelines for 95%
species protection level (slightly to moderately disturbed ecosystems) has been used to
assess potential impacts to aquatic ecosystems.

7.3 Nominated PFAS assessment criteria

The overall objective of these investigations is to understand the extent of PFAS contamination
at the Site and to assess the potential risks to human health and key environmental receptors.
The following sections provide a summary of the investigation levels adopted to achieve this
objective.

7.3.1 Soil and sediment

The nominated Tier 1 assessment criteria and screening levels for PFAS are outlined in Table
7-1, and are shown on Table A and Table B, Appendix E.

Table 7-1 Nominated Tier 1 screening criteria for soil

Exposure Scenario PFOS/ | PFOA Basis for nomination of criteria
PFHxS

Health Based — onsite and offsite

Commercial/Industrial 20 100 Criteria adopted from OEH PFAS Screening
mg/kg mg/kg Criteria (May 2017) to account for activities
on-site.
Residential 0.009 0.1 Criteria adopted from OEH PFAS Screening

mg/kg mg/kg Criteria (May 2017) to account for residential
land use on and off site.

Ecological based - onsite and offsite

Soil — direct 60 48 Criteria adopted from CRC Care (2017) to be
Commercial/industrial mg/kg mag/kg applied for the purpose of soil screening on-
(PFOS site as per the OEH (May 2017).
only)
Soil — direct urban 32 17 Criteria adopted from CRC Care (2017) to be
residential and public  mg/kg mg/kg applied for the purpose of soil screening on-
open space (PFOS site as per the OEH (May 2017).
only)
Soil — indirect 0.14 - This value accounts for bioaccumulation
Commercial/Industrial mg/kg and/or off-site transport and is recommended
(PFOS by the OEH (May 2017) and is from the
only) Canadian Environmental Protection Act, 1999

Federal environmental Quality Guidelines
Perfluorooctane Sulfonate (PFOS), (EC 2017).

Soil — indirect 0.01 - This value accounts for bioaccumulation
residential and mg/kg and/or off-site transport and is recommended
parkland (PFOS by the OEH (May 2017) and is from the

only) Canadian Environmental Protection Act, 1999

Federal environmental Quality Guidelines
Perfluorooctane Sulfonate (PFOS), (EC 2017).
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7.3.2 Surface water and groundwater

The nominated Tier 1 assessment criteria and screening levels for PFAS are outlined in Table
7-2, and are shown on Table C, Appendix E. In accordance with the OEH guidelines,
groundwater and surface water data have been compared to the following environmental
values:

e Drinking water
e Recreational water quality
® Aquatic ecosystems

GHD notes that the OEH screening levels for PFAS for aquatic ecosystems cover both fresh
and marine waters.

Table 7-2 Nominated Tier 1 screening criteria for surface water and

groundwater
Exposure PFOS + | PFOA Basis for nomination of criteria
Scenario PFHxS
Drinking 0.07 0.56 pg/L  Criteria adopted from the Australian Government
water quality pg/L Department of Health Release of Food Standards

Australia New Zealand report on perfluorinated
chemicals in food supporting information (Health,
2017) as recommended by NSW Office of
Environment and Heritage (OEH).

Drinking water is not extracted on-site. No domestic,
irrigation or stock bores were registered within 1 km of
the Site. However, the potential for localised use of
groundwater for domestic or irrigation purposes should
not be discounted, and as such drinking water criteria
are considered for the purpose of this initial screening.

Recreational 0.7 pg/L 5.6 pg/L
water quality

Ecological - 0.13 220 pg/L  Criteria adopted for direct toxicity assessment from the

freshwater po/L Draft Commonwealth Environmental Management

and marine  (pFQOS Guidance on Perfluorooctance Sulfonic Acid (PFOS)
only) and Perfluorooctanoic Acid (PFOA) (Australian

Government Department of the Environment and
Energy (DoEE), 2016). A 95% species protection level
has been adopted (slightly to moderately disturbed
ecosystems).

7.3.3 Bioaccumulation

For protection against bioaccumulation and secondary poisoning, NSW OEH notes that the
ANZECC Water Quality Guidelines approach of using a higher level of species protection to
account for bioaccumulation is problematic dur to the guideline value for 99% species protection
being below the limit of reporting (LOR) for most commercial laboratories. OEH recommends
the analysis of biota for these purposes.

GHD understands that DPI is conducting a program of biota sampling at a number of locations,
including Cockle Creek and Lake Macquarie. GHD understands that the results of these
investigations will be available in 2018 and the results of these works will provide a better
indication of potential PFAS impacts, if any, within surface water receptors.
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Results

8.1 General

This section presents the results of all soil, sediment, leachate, groundwater and surface water
investigations undertaken on the site by GHD in August 2017.

Analytical results and field parameters are summarised in the following tables in Appendix E:
e Table A: Soil analytical results

e Table B: Sediment analytical results

e Table C: Groundwater and surface water analytical results and field parameters

e Table D: ASLP analytical results

Laboratory reports are presented in Appendix G.

8.2 Quality assurance and quality control

An evaluation of the field and laboratory data quality was undertaken in accordance with the
NEPM ‘Schedule B2, Assessment of data quality,” and is included in Appendix F.

In summary, the review of the QA/QC program indicates that the soil, groundwater, surface
water and sediment analytical data are of an acceptable quality upon which to draw meaningful
conclusions regarding impacts to groundwater and soil at the Site.

8.3 Soil results

Soil was examined by GHD during drilling works at the three installed groundwater wells
(MWO001 to MWO003). Descriptions of the site lithology including visual and olfactory
observations, sample identifications along with the well construction details and elevations are
presented in borehole logs contained in Appendix D.

8.3.1 Soil profile

The observed lithology at the three monitoring wells is summarised in Table 8-1.

Table 8-1 Generalised lithology encountered

Depth range (m) Lithology

0.0-0.5 Fill: Sandy CLAY
0.5-4 Gravelly CLAY
40-8.0 Sandy CLAY

8.3.2 Soil analytical results

Soil samples were collected from three monitoring wells (MW001 to MWO003), from an onsite
storm water pit (SW Pit 01) and the drainage channels to the south of the site (Swale 1, Swale
2, Pond 1 and Pond 2). The locations are presented in Figure 3 in Appendix A.

PFAS summary results

All PFAS concentrations in the soil on-site were less than the nominated assessment criteria for
residential and commercial human health and ecological receptors.
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8.4 Sediment results

One sediment sample (Bridge 1) was collected from the creek located down gradient of the Site.
The locations are presented in Figure 3 in Appendix A.

PFAS was detected within this sediment location with a total concentration of 0.0023 mg/kg. As
noted before, there are currently no screening criteria applicable for sediments. However, this
sample reported concentrations of PFAS above the level of detection and there still represent a
potential on-going source of PFAS to surface water receptors. Further discussion regarding the
leachate results is provided in Section 8.5.

8.5 Leachate -ASLP

Four samples (three soil and one sediment) were submitted for ASLP to assess the leaching
potential of PFAS from soils and sediments reporting the highest concentrations of PFAS.

Table 8-2 shows the comparisons between the soil and its respective leachate results.

Table 8-2 Comparisons between soil and Leachate results

Location PFHxS and PFOS (Sum of Total) - Lab Calc | %PFAS in leachate
compared to soil

Soil (mg/kg) Leachate ASLP - pg/L _

On-site

MWO001 0-0.1 0.0205 0.4 1.95
MWO002 0-0.2 0.0248 0.65 2.62
Off-site

SWALE1 0.0255 0.31 1.22
BRIDGE1 0.0096 <0.001 =

8.6 Groundwater and surface water results
8.6.1 Groundwater gauging results

Groundwater gauging was initially completed during groundwater sampling on 25 August 2017
and results are summarised in Table C, Appendix E. On review of these results, it was
suspected that groundwater levels had not sufficiently stabilised after development, with the
groundwater contours showing flow direction in a north easterly direction which was not
consistent with the expected hydrogeology based on the desktop review. As a result a second
round of gauging was completed on 9 October 2017 to confirm the groundwater flow direction.

Groundwater gauging results are presented in Table 8-3

Table 8-3 Groundwater Gauging Results 9 October 2017

Monitoring Well Standing Water Level (m Survey Level (mMAHD)
below top of casing)

MwO001 1.89 3.95
MwO002 4.40 1.70
MwO003 4.19 1.48
0S5 2.24 2.00

The top of casing (TOC) elevation was determined by a professional surveyor and was used to
calculate the groundwater elevation in metres Australian Height Datum (AHD).

26 | GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



A groundwater contour map showing the interpolated groundwater contours and the inferred
groundwater flow direction is presented on Figure 4 in Appendix A. Groundwater contours were
calculated based on groundwater elevations collected on the 9 October 2017 using SURFER
interpolation tool to derive the contours with a kriging method. The local groundwater flow was
inferred to be in a south west/west direction.

8.6.2 Groundwater and surface water quality

Prior to groundwater sample collection, field parameters and observations were recorded during
the purging of the well. Field parameters for the site are summarised in Table 8-4 and presented
in Table C, Appendix E and the field records are provided in Appendix C.

Table 8-4 Summary of groundwater quality field parameters

Results and Comments

pH pH range was 4.31 (MW001) and 7.11 (OS5)

Temp (°C) Temperature was between 18.5°C (OS5) and 21°C (MWO003)

EC (uS/cm) EC ranged between 2,687 uS/cm (MWO001) and 4880 uS/cm (MWO0O03)
DO (mg/L) DO ranged between 0.87mg/L (MW003) and 5.18 mg/L (OS5)

Redox (mV) Field redox ranged between -85 mV (OS5) and -21.5 mV (MW002)

* Reduction Oxidation Potential

The field data indicate that the groundwater is saline and would not be considered to be suitable
for potable water use.

No field parameters were collected for the surface water sample due to the limited amount of
water in the creek.
8.6.3 Analytical results

Groundwater and surface water PFAS concentrations reported in excess of the nominated
screening criteria are summarised in Table 8-5. Groundwater samples exceeding nominated
assessment criteria are presented in Figure 5 in Appendix A. Further discussion pertaining to
these exceedances is provided in Section 9.

Table 8-5 Summary groundwater and surface water results

Groundwater data

Drinking PFHXS + PFOS: PFHxS + PFOS:

water e Reported at concentrations of ¢ Reported at concentration of 1.56

guidelines 0.10 pg/L and 0.79 pg/L reported ug/L reported in OS5, exceeding
in MW001 and MW003 the drinking water criteria of 0.07
respectively, exceeding the pg/L

drinking water criteria of 0.07 ug/L  ppoA:

e Concentrations in groundwater at .
MWO0O02 were at or below the e The concentratlop o_f PFOA at OS5
was below the drinking water

iy O criteria of 0.56 pg/L
PFOA:

e |n all instances, concentrations of
PFOA were below the drinking
water criteria of 0.56 pg/L
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Recreational
water
guidelines

Ecological
guidelines

Drinking
water
guidelines

Recreational
water
guidelines

Ecological
guidelines

PFHxS + PFOS:

¢ Reported at concentrations of
0.79 pg/L reported MWO0O03,
exceeding the recreational water
criteria of 0.7 pg/L

PFOA:

¢ |n all instances, concentrations of
PFOA were below the recreational
water criteria of 5.6 pg/L

PFOS:

¢ Reported at a concentration of
0.18 pg/L in MWO0O03, exceeding
the ecological screening level of
0.13 pg/L)

PFOA:

® Reported below the ecological
screening level (220 pg/L) in all
on-site groundwater samples

Stormwater system data

PFHxS+PFOS:

® Reported in water sample at
location SW Pit 01 at a
concentrations of 0.69 pg/L
exceeding the drinking water
criteria of 0.07 pg/L

PFOA:
e The concentration of PFOA at SW

Pit 01 was below the drinking
water criteria of 0.56 pg/L

PFHxS + PFOS:

e The concentration of PFOA at SW
Pit 01 was below the recreational
water criteria of 0.7 pg/L

PFOA:

e The concentration of PFOA at SW

Pit 01 was below the recreational
water criteria of 5.6 pg/L

PFOS:

¢ Reported at a concentration of
0.38 pg/L in SW Pit 01, exceeding
the ecological screening level of
0.13 pg/L)

PFOA:

e Reported below the ecological
screening level (220 pg/L) in the
on-site water sample

PFHXS + PFOS:

e Reported at concentrations of 1.56
ug/L reported in OS5, exceeding
the recreational water criteria of 0.7
Ho/L

PFOA:

e The concentration of PFOA at OS5
was below the recreational water
criteria of 5.6 pg/L

PFOS:

® Reported at a concentration of 0.55
Mg/l in OS5, exceeding the
ecological screening level of 0.13
Hg/L)

PFOA:

® Reported below the ecological
screening level (220 pg/L) in the off-
site groundwater sample

Surface water data

PFHXS+PFOS:

* Reported in off-site surface water at
locations Pond 2 and Bridge 1 at
concentrations of 4.11 pg/L and
5.02 pg/L respectively, exceeding
the drinking water criteria of 0.07

Ho/L
PFOA:

¢ Reported below the drinking water
criteria (0.56 pg/L) in both off-site
surface water samples

PFHxS + PFOS:

* Reported in off-site surface water at
locations Pond 2 and Bridge 1 at
concentrations of 4.11 pg/L and
5.02 pg/L respectively, exceeding
the recreational water criteria of 0.7
Ho/L

PFOA:

* Reported below the recreational
water criteria of 5.6 pug/L

PFOS:

® Reported in off-site surface water at
locations Pond 2 and Bridge 1 at
concentrations of 2.09 pg/L and
2.15 pg/L respectively, exceeding
the ecological screening level of
0.13 pg/L

PFOA:

¢ Reported below the ecological
screening level (220 ug/L) in both
off-site surface water samples
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Discussion

9.1 General

The Site is primarily used for training of Mines Rescue Staff, which includes fire fighting training.
In addition, a family currently lives within one of the residential houses within the northern
portion of the Site.

It has been reported that PFAS containing AFFF had been used at the site from the 1970’s to
mid-2001. Firefighting training was generally completed within the central eastern portion of the
Site, within the underground gallery and off site to the south. Mines Rescue informed GHD that
the use of AFFF was limited to a few times a year and use of PFAS containing AFFF has been
banned since 2001.

9.2 Soil and sediment

Table 9-1 presents a discussion of soil and sediment results reported during this investigation.
Where exceedances of nominated investigation levels were reported, discussion is provided
with reference to the potential receptors identified in Section 2.1 of this report. This information
has been used to refine the CSM which is provided in Section 9.4.

Table 9-1 Summary discussion - soil and sediment results

Soils on-site Human health:

* No on-site soil samples reported PFAS concentrations exceeding the
nominated screening criteria for human health.

Ecological receptors:

* No on-site soil samples reported PFAS concentrations exceeding
either the nominated ecological screening criteria for
commercial/industrial land use.

Results were within the ranges previously reported by Senversa (2017).

Sediment One sediment sample was collected from on-site stormwater pit (SW Pit
samples in on-site  01).
stormwater pit Human health:

e Concentrations of PFAS were below nominated health based
investigation levels for contaminants of concern.

Ecological receptors:

® Concentrations of PFAS were reported below the indirect ecological
screening criteria for commercial/industrial land use.

Sediment Human health:

samples in e Concentrations of PFAS were below nominated health based
surface water investigation levels for contaminants of concern.

Sl ITES Ecological receptors:

down-gradient of 9 i ptors: o i
the site ¢ Concentrations of PFAS were reported below the indirect ecological

screening criteria for parks and open space.

Whilst the data indicates that PFAS has migrated off-site, in all
instances, PFAS concentrations were below both the health based and
ecological investigation levels for the individual contaminants of potential
concern. Further, the potential for human exposure to sediments within
the drainage lines leading from the site is considered to be low.
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9.3 Groundwater and surface water

Table 9-2 presents a discussion of groundwater and surface water results reported during this
investigation. Where exceedances of nominated investigation levels were reported, discussion
is provided with reference to the potential receptors identified in Section 2.1 of this report. This
information has been used to refine the CSM which is provided in Section 9.4

Table 9-2 Summary discussion - groundwater and surface water

Groundwater on-  Groundwater well locations were selected to target areas of potential

site concern. The location of groundwater wells were restricted due to the
underground gallery located underneath the southern carpark as well as
known underground services and access restrictions.

Based on local topography and the presence of Cockle Creek to the
west, groundwater flow was expected to be to the west. Based on the
survey and gauging data completed during sampling, the inferred
direction of groundwater flow was calculated to be south west/west
which is consistent with the findings of the desktop review.

MWO001 and MWO0O03 reported concentration of PFHxS+PFOS above the
nominated drinking water criteria. However, no extraction of groundwater
for drinking purposes takes place on-site and there is no pathway for
exposure to PFAS in groundwater for Site users. In addition, the
surrounding area is well serviced by municipal water, no registered
groundwater abstractions bores are located within 1km of the Site and it
is also understood that groundwater extraction is restricted in the area.

MWO0O03 also reported concentrations of PFHxS + PFOS above the
nominated recreational water criteria. As for the reasons above, it is
unlikely that groundwater is being extracted in the area for recreational
purposes.

Concentrations of PFOS were above the ecological screening levels in

groundwater sampled from MWO003. However, given the depth of
groundwater it is unlikely that groundwater discharges to surface water

on-site.
Groundwater — MWO003 is located along the western boundary, while OS5 is located off
potential for off- site to the south west. Groundwater has been calculated to flow in a
site migration south west/west direction towards Cockle Creek.

OS5 reported concentration of PFHxS+PFOS above the nominated
drinking water criteria. However, while the potential for unregistered
bores can not be discounted, it is unlikely that groundwater is being used
off site for drinking water purposes given the surrounding area is well
serviced by municipal water, no registered groundwater abstractions
bores are located within 1 km of the Site and it is also understood that
groundwater extraction is restricted in the area. Further, GHD notes that
the inferred direction of groundwater flow is to the south west/west,
whilst the closes residential premises are located to the north and east of
the Site. Anecdotal information indicates that groundwater is also not
being extracted by the nearby golf course.

OS5 also reported concentrations of PFHXS + PFOS above the
nominated recreational water criteria. As for the reasons above, it is
unlikely that groundwater is being extracted in the area for recreational
purposes. While Cockle Creek located to the west may be a receptor to
groundwater given the low concentrations of PFAS in groundwater the
risk to ecological receptors is considered to be low.
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Surface water in
on-site drainage
systems
discharging to
stormwater

Off-site surface
water

PFAS was detected in surface water samples collected from the on-site
surface water collection system, which discharges to stormwater.

Human Health:

* Whilst concentrations were reported above the drinking water criteria,
incidental contact with surface water in the drains would not be
expected to present an increased risk of adverse health effects.

Ecological receptors:

¢ The concentration of PFOS was reported above the ecological
investigation levels. However, as discussed, the infrastructure sample
locations are not considered to represent an environment suitable for
aguatic ecosystems and ecological risks associated the presence of
PFOS in on-site surface water are considered to be low.

Surface water samples were collected from stormwater drainage lines
leading from the site.

Human Health:

® Whilst concentrations were reported above the drinking water criteria,
incidental contact with surface water within these areas is considered
unlikely and the recorded concentrations of PFOS + PFHXS are not
deemed to present a potential risk of exposure to humans.

e However, surface water would ultimately drains to Cockle Creek
which is used for recreational purposes. Further investigations are
required to assess potential risks to human health. In addition, trends
due to seasonal variation and wet weather events would be required.

Ecological receptors:

® The concentration of PFOS reported in samples collected from the
off-site drainage line were above the ecological investigation levels.
As discussed above, this creek ultimately drains to Cockle Creek and
further sampling is required to assess potential risks to ecological
ecosystems.

9.4 Refined CSM

Based on the additional information collected in August 2017, the CSM has been refined as
shown in Table 9-3.

Table 9-3 Refined CSM

Potential Primary Receptor Pathway present?
Source pathway

Firefighting
foams in the
fire training
areas

Incidental Residents No — Samples were collected
ingestion of occupying house to  from areas of potential concern
impacted soils/  the north and concentrations were reported
sediments below the nominated health

based investigation levels for all
soil and sediment samples.

Site staff, intrusive ~ No — Samples were collected

maintenance from areas of potential concern

workers and concentrations were reported
below the nominated health
based investigation levels for all
soil and sediment samples.
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Potential Primary Receptor Pathway present?
Source pathway

Vertical/
horizontal
migration of
leachate
through
unsaturated
zone

32| GHI

Vertical/horizont
al migration of
leachate
through
unsaturated
zone

Surface runoff
and sediment
transport

Groundwater —
subsequent
migration in
groundwater
(secondary)

On-site ecological
communities

Groundwater —
subsequent
migration in
groundwater
(secondary source)

On-site surface
waters (including
drainage systems —
secondary source)

Off-site surface
waters

Off-site ecosystems
and surface waters
(including drainage
systems —
secondary
pathway)

Offsite users of
groundwater

No — Samples were collected
from areas of potential concern
and concentrations were reported
below the indirect ESL.
Vegetation on-site appeared to be
healthy and did not exhibit any
undue signs of distress.

Yes — PFAS impact was reported
in groundwater beneath the site at
concentrations exceeding the
drinking water criteria at MWO003
and off site at OS5. Further
consideration of potential linkage
via secondary sources is
presented below.

Unlikely — Although off-site
surface water recorded PFAS
concentrations above recreational
and drinking water screening
criteria, these exposure routes
would not be plausible for the
drainage line. Exposure of golf
course users to PFAS in surface
water would be infrequent and of
limited duration (retrieving golf
ball from channel).
Concentrations of PFAS in
surface water near Cockle Creek
is not yet known.

Yes — PFAS was reported in off
site surface waters sampled down
gradient of the site at
concentrations above the
ecological screening criteria.
Further consideration of potential
linkage via secondary sources is
presented below.

No —PFAS detected in all source
soil samples below the adopted
direct and indirect ESL. Current
training practises do not comprise
use of PFAS containing AFFF.
Majority of the site is covered in
grass, buildings or sealed, limiting
potential of this pathway.

Unlikely — Given the region is
serviced by municipal water
supplies, the lack of registered
users of groundwater down
gradient of the site and the
prohibition on groundwater
extraction in the area.
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Potential Primary Receptor Pathway present?
Source pathway

Off-site ecosystems  Unlikely — Although groundwater
from MWO003 and OS5 had PFAS
concentrations above ecological
screening criteria, there is no
evidence that groundwater
discharges to surface water.

Secondary Sources

Secondary Incidental Site staff and Unlikely — whilst concentrations
source - PFAS ingestion of intrusive of PFAS were reported above the
In surface PFAS impacted maintenance drinking water guidelines, site
Water surface waters workers. personnel are unlikely to come

into contact with on-site surface
water contained within stormwater
infrastructure and drainage lines
on a daily basis and the potential
for incidental ingestion of this
water is considered to be low.

Users of surface Potential-concentrations of

water down- PFAS were reported above the

gradient of the site  drinking water and recreational
guidelines in off-site surface water
samples. While it is unlikely that
personnel will come into regular
contact with surface water in this
area, surface water ultimately
drains to Cockle Creek which is
used for recreational purposes.
Further investigations are
required to assess potential
impacts to human health.

Ecological Potential — whilst concentration

communities down- of PFOS reported in surface water

gradient of the site  samples collected from the off-site
drainage line were above the
ecological investigation levels.
Further sampling of surface water
is required to assess the potential
risks to ecological ecosystems.

Secondary Vertical/ Down-gradient Potential -PFAS was reported in
source — horizontal surface water groundwater at concentrations
PFAS in migration receptors above ecological screening
groundwater recharged by criteria. Surface water courses in
groundwater the area may potentially be a

receptor to groundwater,
however, given the low
concentrations, the risk to
ecological receptors is considered
low. Further sampling of surface
water receptors are required to
assess potential risks to
ecological systems.
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Potential Primary Receptor Pathway present?
Source pathway

Abstraction bore Unlikely — The area is serviced
(domestic, irrigation by municipal water supplies and
and/or stock use no registered groundwater bores

were identified within a 1 km
radius of the site. Whilst the
potential for unregistered bores
can not be discounted, based on
the concentrations of PFAS
reported in groundwater at the
site boundary, the potential for
use of groundwater for domestic
or stock purposes is considered to
be low.
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10.

Conclusions and recommendations

10.1 Conclusions

The Site has historically been used by Mines Rescue for the training of mine personnel in
emergency response and rescue procedures, which has potentially included the use of AFFF
which may have contained PFAS.

The overall objective of this investigation was to investigate and delineate the extent of PFAS
identified during the previous investigation and to critically assess the potential risks to human
health and key environmental receptors.

Specifically, the assessment was designed to investigate:

e Whether PFAS impacted groundwater is present on-site and if it has potentially migrated
off-site at concentrations which may pose a risk to human health and/ or the environment.

e Whether PFAS impacted soils are present in on-site at concentrations which may pose a
risk to human health or the environment.

* The potential for off-site migration of PFAS via surface water drainage.

With reference to these objectives, and the conceptual site model, the key findings of these
works are summarised below.

Training history and potential source areas

GHD understands that the majority of training exercises were undertaken within:

e The central eastern portion of the Site

e Within the underground gallery (located within the southern portion of the Site)
e  Off site to the south (within the adjoining parkland)

Objective 1: Potential for PFAS in Groundwater

e PFAS was reported in groundwater at concentrations exceeding the nominated drinking
water and ecological screening criteria near the western boundary off Site (MWO003) and to
the south west off site (OS5).

e The inferred direction of groundwater flow was to the south west/west which was consistent
with the findings of the desk top review.

e  Whilst a complete pathway for migration of PFAS to groundwater was identified,
groundwater is not extracted on-site and groundwater extraction is restricted within the
surrounding area. Whilst the potential for unregistered bores can not be discounted, GHD
notes that the area is serviced by municipal water supply. Accordingly, the potential for use
and ingestion of groundwater is low.

* Inregards to the ecological screening levels, surface water receptors were identified down-
gradient of the site where groundwater recharge to surface water may occur. The potential
risk to ecological receptors associated with PFAS in groundwater is considered to be low.
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Objective 2: PFAS In soils and sediments

e PFAS was reported in soil samples collected on and off site however all samples reported
PFAS concentrations which were below the nominated screening criteria for human health
and ecological screening levels indicating that site soils do not present a risk to either users
of the site under the current land use scenario or ecological receptors.

e | eachability testing showed that PFAS within soils on and off site have limited potential to
release PFAS, and based on the concentrations reported during these works, this pathway
is not considered to represent a significant on-going source of PFAS to groundwater and
surface water across the Site.

Objective 3 — PFAS in surface water

e Surface water flow is managed by an onsite drainage system which discharges to the south
west into a drainage channel which flows into a drainage line located to the south. This
creek acts as a method of surface water transport down gradient of the site. This creek
discharges into Cockle Creek, which ultimately flows to Lake Macquarie.

e PFAS in surface water on-site:

— PFAS was reported in surface water samples collected from the on-site pit (SW Pit 01)
which discharges to stormwater. Whilst concentrations were reported above the
drinking water criteria, incidental contact with surface water in the drains would not be
expected to present an increased risk of adverse health effects.

— PFOS concentrations were reported for surface water sample collected from on-site pit
(SW Pit 01) was above the ecological investigation levels. However, the infrastructure
is not considered to represent an environment suitable for aguatic ecosystems and
ecological risks associated with the presences of PFOS in on-site surface water are
considered to be low.

e PFAS in surface water off site:

— Off-site surface water samples reported PFAS concentrations above the drinking water
and recreational criteria. However, noting the nature of these sampling locations,
incidental contact with surface waters in this area of the drainage line is considered
unlikely. However, surface waters from this creek discharges to Cockle Creek which is
likely used for recreational purposes. Further sampling of surface waters is required to
assess the potential impacts to human health.

¢ PFOS concentrations were reported in off site surface water samples above the ecological
investigation levels. Further surface water sampling is required to assess the potential
impacts to ecological receptors.

e  GHD understands that DPI will be conducting a program of biota sampling, which will
include locations within Lake Macquarie and stopping at the mouth of Cockle Creek. GHD
understands that the results of these investigations will be available in 2018 and the results
of these works will provide a better indication of potential PFAS impacts, if any, within
surface water receptors.
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10.2 Recommendations

Based on the findings of these works, the following recommendations are made:

Installation of groundwater wells down gradient of the Site and an additional round of
monitoring to confirm off-site PFAS concentrations and assess the potential for seasonal
variation of PFAS concentrations in groundwater. All wells to be sampled for PFAS and
major cations and anions.

An additional round of surface water and sediment sampling from existing monitoring
locations to assess the potential for seasonal variation in PFAS concentrations. Sampling
should include a wet weather sampling event to assess PFAS concentrations in surface
water and sediments during wet weather flow.

Complete a survey of water use within the area to better characterise groundwater and
surface water use in the area, including understanding of the potential for domestic users of
groundwater in proximity of the site and refine the CSM with respect to migration of PFAS
at concentrations above the drinking water criteria.

Controlled removal of residual sediment from on-site infrastructure collection points.

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058 | 37



11.

References

AS4482 (1999 and 2005). Guide to the investigation and sampling of sites with potentially
contaminated soil.

CRC CARE 2017. Assessment, management and remediation guidance for
perfluorooctanesulfonate (PFOS) and perfluorooctanoic acid (PFOA) — Part 2: Health screening
levels, CRC CARE Technical Report no. 38, CRC for Contamination Assessment and
Remediation of the Environment, Newcastle, Australia.

Department of Environment and Energy (DoEE), October 2016. DRAFT Commonwealth
Environmental Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFAS).

Department of Environment Regulation (DER), January 2017. Interim Guideline on the
Assessment and Management of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS),
Contaminated Sites Guidelines, Government of Western Australia (WA).

Environmental Risk Sciences Pty Ltd, February 2016. Proposed Decision Tree for Prioritising
Sites Potentially Contaminated with PFASs, New South Wales Environment Protection Authority
(NSW EPA).

EC 2017. Canadian Environmental Protection Act, 1999 Federal Environmental Quality
Guidelines Perfluorooctane Sulfonate (PFOS). Environment and Climate Change Canada,
February 2017.

Department of Health 2017. Release of Food Standards Australia New Zealand’s (FSANZ)
report on: Perfluorinated chemicals in food Supporting Information. Australian Government
Department of Health, 31 March 2017.

LMCC 2014. Lake Macquarie Local Environmental Plan 2014: Sensitive Aboriginal Landscape
Map Acid Sulfate Soils Map, NSW Planning, accessed on 1 September 2017, available at:
https://www.legislation.nsw.gov.au/~/view/EP1/2014/605.

MJIM Environmental, 2016, Replacement of Training Facilities - Review of Environmental
Factors- Mines Rescue Service Newcastle, 19 October 2016.

NSW Office of Environment and Heritage (NSW OEH) 1998, Acid Sulfate Soils (ASS) Risk Map
for Wallsend.

NSW Department of Land and Water Conservation, 1995, Soil Landscapes of the Newcastle
1:100,000 Sheet, Sydney.

NSW Department of Primary Industries, Office of Water, groundwater map, accessed on 31 July
2017, available at: http://allwaterdata.water.nsw.gov.au/water.stm.

NSW EPA (2015). Guidelines on the Duty to Report Contamination under the Contaminated
Land Management Act 1997.

NUDLC, 2011 National Uniform Drillers Licensing Committee Minimum Construction
Requirements for Water Bores in Australia, Australian Government National Water Commission.

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

NSW DEC, 2006; Contaminated Sites: Guidelines for NSW Site Auditor Scheme.

NSW DECC, 2009; Guidelines on the Duty to Report Contamination under the Contaminated
Land Management Act 1997.

38| GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058


https://www.legislation.nsw.gov.au/~/view/EPI/2014/605
http://allwaterdata.water.nsw.gov.au/water.stm

NSW EPA, 1995; Contaminated Sites: Sampling Design Guidelines.

Office of Environment and Heritage (OEH), 2011; Contaminated Sites: Guidelines for
Consultants Reporting on Contaminated Sites.

OEH Science, May 2017. PFAS Screening Criteria (Draft), May 2017.

Senversa (2017), Targeted Environmental Site Assessment 533 Lake Road, Argenton, NSW,
2284, 19 May 2017 (Senversa, 2017).

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058 | 39



12.

Limitations

This report has been prepared by GHD for Coal Services and may only be used and relied on
by Coal Services for the purpose agreed between GHD and the Coal Services as set out in this
report.

GHD otherwise disclaims responsibility to any person other than Coal Services 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.

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.

Where data supplied by Coal Services or other external sources, including previous site
investigation data and site plans, have been used, it has been assumed that the information is
correct unless otherwise stated. No responsibility is accepted by GHD for incomplete or
inaccurate data supplied by others.

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.

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.
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SAMPLE: D0782/107/1
BORE 1
27/11/2009: Reviewed data - nothing to update.

*** End of GW079078 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.
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SAMPLE: D0782/107/3
BORE 4
27/11/2009: Reviewed data - nothing to update.

*** End of GW079080 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.
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SAMPLE: D0782/107/4
BORE 6
27/11/2009: Reviewed data - nothing to update.

*** End of GW079081 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.
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SAMPLE: D0782/107/9
CLIENT ID: EAST TRIBUTARY
27/11/2009: Reviewed data - nothing to update.

*** End of GW079086 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.
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(m) (m) (m) (m) (m) (L/s) ?e)pth (hr) (mg/L)
m
Geologists Log
Drillers Log
From | To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

11/10/1999: Form A Remarks:
LAKE MACQUARIE CITY COUNCIL
BOOLAROO

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw079087 .wsr.htm
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SAMPLE: D0782/107/10
CLIENT ID: NORTH TRIBUTARY
27/11/2009: Reviewed data - nothing to update.

*** End of GW079087 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw079087 .wsr.htm 2/2



7/31/2017
GWwW080307
Licence:
Work Type:
Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080307.wsr.htm

NSW Office of Water

20BL168438

Well

01/01/2001

REYNOLDS DRILLING

N/A RACECOURSE ROAD
TERALBA 2284

Region: 20 - Hunter

River Basin: 211 - MACQUARIE - TUGGERAH

LAKES

Area/District:

Elevation: 0.00 m (A.H.D.)
Elevation Source: (Unknown)

GS Map: -

Construction

Wo

rk Summary

Licence Status: ACTIVE

Authorised Purpose(s): TEST BORE
Intended Purpose(s):

Final Depth: 3.82 m
Drilled Depth:

Standing Water Level
(m):
Salinity Description:

Yield (L/s):
County Parish Cadastre
Form A: NORTH NORTH.059 LT2 DP16062
Licensed: NORTHUMBERLAND TERALBA Whole Lot 4//16062
CMA Map: 9232-3S
Grid Zone: Scale:
Northing: 6355098.0 Latitude: 32°56'05.2"S
Easting: 370906.0 Longitude: 151°37'08.9"E
MGA Zone: 0 Coordinate Source: Unknown

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel

Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component [Type From [To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)
1 Hole Hole 0.00] 3.82 0 Unknown
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) ?E)Pth (hr) (mglL)
m
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

01/01/2001: Form A Remarks:
Wells drilled for environmental investigation. Top of casing at ground level with gatic cover and locable caps

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080307 .wsr.htm
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*** End of GW080307 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080307 .wsr.htm 2/2



7/31/2017
GwW080308
Licence:
Work Type:
Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080308.wsr.htm

NSW Office of Water

20BL168438

Well

01/01/2001

REYNOLDS DRILLING

N/A RACECOURSE ROAD
TERALBA 2284

Region: 20 - Hunter

River Basin: 211 - MACQUARIE - TUGGERAH

LAKES

Area/District:

Elevation: 0.00 m (A.H.D.)
Elevation Source: (Unknown)

GS Map: -

Construction

Wo

rk Summary

Licence Status: ACTIVE

Authorised Purpose(s): TEST BORE
Intended Purpose(s):

Final Depth: 4.07 m
Drilled Depth:

Standing Water Level
(m):
Salinity Description:

Yield (L/s):
County Parish Cadastre
Form A: NORTH NORTH.059 LT2 DP16062
Licensed: NORTHUMBERLAND TERALBA Whole Lot 4//16062
CMA Map: 9232-3S
Grid Zone: Scale:
Northing: 6354963.0 Latitude: 32°56'09.6"S
Easting: 370873.0 Longitude: 151°37'07.6"E
MGA Zone: 0 Coordinate Source: Unknown

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel

Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component [Type From [To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)
1 Hole Hole 0.00] 4.07 0 Unknown
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) ?E)Pth (hr) (mglL)
m
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

01/01/2001: Form A Remarks:
Wells drilled for environmental investigation. top of casing at ground level with gatic cover and locable caps

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080308.wsr.htm
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*** End of GW080308 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080308.wsr.htm 2/2



7/31/2017
GwW080309
Licence:
Work Type:
Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080309.wsr.htm

NSW Office of Water

20BL168438

Well

01/01/2001

REYNOLDS DRILLING

N/A RACECOURSE ROAD
TERALBA 2284

Region: 20 - Hunter

River Basin: 211 - MACQUARIE - TUGGERAH

LAKES

Area/District:

Elevation: 0.00 m (A.H.D.)
Elevation Source: (Unknown)

GS Map: -

Construction

Wo

rk Summary

Licence Status: ACTIVE

Authorised Purpose(s): TEST BORE
Intended Purpose(s):

Final Depth: 4.10 m
Drilled Depth:

Standing Water Level
(m):
Salinity Description:

Yield (L/s):
County Parish Cadastre
Form A: NORTH NORTH.059 LT4 DP16062
Licensed: NORTHUMBERLAND TERALBA Whole Lot 4//16062
CMA Map: 9232-3S
Grid Zone: Scale:
Northing: 6354945.0 Latitude: 32°56'10.1"S
Easting: 370768.0 Longitude: 151°37'03.5"E
MGA Zone: 0 Coordinate Source: Unknown

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel

Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component [Type From [To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)
1 Hole Hole 0.00] 4.10 0 Unknown
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) ?E)Pth (hr) (mglL)
m
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

01/01/2001: Form A Remarks:
Wells drilled for environmental investigation. Top of casing at ground level with gtic cover and locable caps

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080309.wsr.htm
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*** End of GW080309 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080309.wsr.htm 2/2



7/31/2017
GW080310
Licence:
Work Type:
Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080310.wsr.htm

NSW Office of Water

20BL168438

Well

01/01/2001

REYNOLDS DRILLING

N/A RACECOURSE ROAD
TERALBA 2284

Region: 20 - Hunter

River Basin: 211 - MACQUARIE - TUGGERAH

LAKES

Area/District:

Elevation: 0.00 m (A.H.D.)
Elevation Source: (Unknown)

GS Map: -

Construction

Wo

rk Summary

Licence Status: ACTIVE

Authorised Purpose(s): TEST BORE
Intended Purpose(s):

Final Depth: 4.04 m
Drilled Depth:

Standing Water Level
(m):
Salinity Description:

Yield (L/s):
County Parish Cadastre
Form A: NORTH NORTH.059 LT4 DP16062
Licensed: NORTHUMBERLAND TERALBA Whole Lot 4//16062
CMA Map: 9232-3S
Grid Zone: Scale:
Northing: 6354946.0 Latitude: 32°56'10.1"S
Easting: 370768.0 Longitude: 151°37'03.5"E
MGA Zone: 0 Coordinate Source: Unknown

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel

Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component [Type From [To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)
1 Hole Hole 0.00] 4.04 0 Unknown
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) ?E)Pth (hr) (mglL)
m
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

01/01/2001: Form A Remarks:
Wells drilled for environmental investigation. Top of casing at ground level with gatic cover and locable caps

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080310.wsr.htm
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*** End of GW080310 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080310.wsr.htm 2/2



7/31/2017
GW080314
Licence:
Work Type:
Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080314.wsr.htm

NSW Office of Water

20BL168438

Well

01/01/2001

REYNOLDS DRILLING

N/A RACECOURSE ROAD
TERALBA 2284

Region: 20 - Hunter

River Basin: 211 - MACQUARIE - TUGGERAH

LAKES

Area/District:

Elevation: 0.00 m (A.H.D.)
Elevation Source: (Unknown)

GS Map: -

Construction

Wo

rk Summary

Licence Status: ACTIVE

Authorised Purpose(s): TEST BORE
Intended Purpose(s):

Final Depth: 4.03 m
Drilled Depth:

Standing Water Level
(m):
Salinity Description:

Yield (L/s):
County Parish Cadastre
Form A: NORTH NORTH.059 LT2 DP341679
Licensed: NORTHUMBERLAND TERALBA Whole Lot 4//16062
CMA Map: 9232-3S
Grid Zone: Scale:
Northing: 6354989.0 Latitude: 32°56'08.8"S
Easting: 371143.0 Longitude: 151°37'18.0"E
MGA Zone: 0 Coordinate Source: Unknown

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel

Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component [Type From [To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)
1 Hole Hole 0.00] 4.03 0 Unknown
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) ?E)Pth (hr) (mglL)
m
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) J(m) |(m)
Remarks

01/01/2001: Form A Remarks:
Wells drilled for environmental investigation. Top of casing at gorund level with gatic cover and locable caps

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080314.wsr.htm
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*** End of GW080314 ***

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and
using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw080314.wsr.htm 2/2



7/31/2017

GW202447

Licence:

Work Type:

Work Status:
Construct.Method:
Owner Type:

Commenced Date:
Completion Date:

Contractor Name:
Driller:
Assistant Driller:
Property:
GWMA:
GW Zone:

Site Details

Site Chosen By:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202447 .wsr.htm

NSW Office of Water
Work Summary

20BL173323

Bore
Equipped

Private

01/07/2010

Unkown Unknown

N A 75 GRIFFEN ROAD TERALBA

2284

Region
River Basin

: 20 - Hunter
: 210 - HUNTER RIVER

ArealDistrict:

Elevation
Elevation Source

GS Map:

: 0.00 m (A.H.D.)
: Unknown

Construction

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Licence Status

Authorised Purpose(s)
Intended Purpose(s)

Final Depth
Drilled Depth

Standing Water Level

: ACTIVE

: MONITORING BORE
: MONITORING BORE

:5.00m
:520m

1 3.260

Salinity:
Yield:

County
Form A: NORTH
Licensed:

CMA Map

1 9232-3S

Grid Zone:

Northing
Easting

MGA Zone:

: 6354975.0
: 370710.0

Parish
NORTH.59

Cadastre
5//16062

Scale:

Latitude
Longitude

Coordinate Source

: 32°56'09.1"S
1 151°37'01.3"E

: GIS - Geographic
Information System

Hole |Pipe |Component |Type From |To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)

1 Hole Hole 0.00] 5.20 0 (Unknown)

1 Annulus Bentonite 0.00f 1.30

1 Annulus Waterworn/Rounded 1.30] 5.00 Graded

1 Backfill Bentonite 5.00] 5.20

1 1] Casing 0.00] 5.00 Seated

1 1] Opening Slots 1.50| 5.00 110
Water Bearing Zones
From To I-Thickness WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) Depth  |(hr) (mglL)

(m)
Geologists Log
Drillers Log
From |To Thickness | Drillers Description Geological Material Comments
(m) |(m) |(m)
0.00{ 0.50 0.50 | Fill, Clayey Sand; medium dense, slightly  |Fill

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202447 .wsr.htm
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moist, low plasticity, grey-brown, contains
wood & leaves

0.50{ 0.90 0.40 | Fill, Gravel; slightly moist, black stained Fill
gravels, HC odour

0.90( 1.70 0.80 | Sandy Clay; medium stiff, slightly moist, Sandy Clay
medium plasticity, grey-brown, slight HC
odour

1.70| 2.20 0.50 | Sand; very loose, very moist, grye-brown, |Sand
HC odour

2.20{ 3.00 0.80| Sand; as above, grey, HC odour, becomes |Sand
saturated @ 2.2m

3.00{ 3.80 0.80| Sand; as above, black staining & potential | Sand
HC visible from 3.0-3.2m

3.80| 4.70 0.90 | Sandy Clay; medium stiff, saturated, HC Sandy Clay
odour

4.70| 5.20 0.50 | Clay; hgih plasticity, moist, no odour Clay

Remarks

01/07/2010: Form A Remarks:
Nat Carling, 11-Oct-2012; All details were provided on consultants log & location map.

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and

*** End of GW202447 ***

using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202447 .wsr.htm
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7/31/2017

GW202448

Licence:

Work Type:
Work Status:

allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202448.wsr.htm

NSW Office of Water
Work Summary

20BL173323

Licence Status

Authorised Purpose(s)

Bore
Equipped

Construct.Method:

Owner Type:

Commenced
Completion

Private

Date:

Date: 01/07/2010

Contractor Name:

D
Assistant D

Property:

riller: Unkown Unknown

riller:

N A 75 GRIFFEN ROAD TERALBA
2284

GWMA:
GW Zone:

Site Details

Site Chosen By:

Region
River Basin

Intended Purpose(s)

Final Depth
Drilled Depth

Standing Water Level

: ACTIVE

: MONITORING BORE
: MONITORING BORE

:420m
:4.20m

1 3.790

Salinity:
Yield:

County
Form A: NORTH

Licensed:

: 20 - Hunter
: 210 - HUNTER RIVER

ArealDistrict:

Elevation
Elevation Source

: 0.00 m (A.H.D.)
: Unknown

CMA Map: 9232-3S

Parish
NORTH.59

GS Map: -

Construction

Grid Zone:

Northing: 6355145.0

Easting: 370725.0

MGA Zone: 0

Cadastre
5//16062

Scale:

Latitude
Longitude

Coordinate Source

: 32°56'03.6"S
1 151°37'02.0"E

: GIS - Geographic
Information System

Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers

Hole |Pipe |Component |Type From |To Outside |Inside Interval | Details
(m) (m) Diameter | Diameter
(mm) (mm)

1 Hole Hole 0.00] 4.20 0 (Unknown)

1 Annulus Bentonite 0.00f 1.90

1 Annulus Waterworn/Rounded 1.90] 4.20 Graded

1 1| Casing 0.00] 4.20 Seated on Bottom

1 1] Opening Slots 2.20) 4.20 110
Water Bearing Zones
From To Thickness | WBZ Type S.W.L. D.D.L. Yield Hole Duration |Salinity
(m) (m) (m) (m) (m) (Lis) Depth  |(hr) (mgiL)

(m)
Geologists Log
Drillers Log
From |To Thickness || Drillers Description Geological Material Comments
(m) J(m) |j(m)
0.00{ 0.20 0.20| Fill, Sand; medium dense, slightly moist, Fill
dark brown, contains gravel & roots

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202448.wsr.htm
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0.20{ 0.50 0.30|Fill, Gravel; very loose, slightly moist, grey | Fill
& black

0.50{ 0.90 0.40 | Sand; medium dense, slightly moist, dark | Sand
brown, fine grained

0.90] 1.30 0.40| Sand; as above, becomes grey-brown Sand

1.30| 2.40 1.10| Sand; as above, becomes grey with minor | Sand
orange staining

2.40| 2.60 0.20| Sand; as above, becomes very moist to Sand
saturated, slight organic odour

2.60| 3.30 0.70| Sand; as above, strong organic odour notes | Sand
from 2.5m, becomes saturated @ 2.6m

3.30| 3.50 0.20 | Sandy Clay; soft, saturated, high plasticity, |Sandy Clay
grey-brown, organic odour

3.50| 3.60 0.10| Clayey sand; loose, saturated, low Clayey Sand
plasticity, grey, strong organic odour

3.60| 4.20 0.60 | Sand; loose, saturated, grey, strong organic | Sand
odour

Remarks

01/07/2010: Form A Remarks:
Nat Carling, 11-Oct-2012; All details were provided on consultants log & location map.

Warning To Clients: This raw data has been supplied to the NSW Office of Water by drillers, licensees and other sources. The NOW does not verify the accuracy of this data. The data
is presented for use by you at your own risk. You should consider verifying this data before relying on it. Pr

*** End of GW202448 ***

using this data.

http://allwaterdata.water.nsw.gov.au/wgen/users/062011718//gw202448.wsr.htm
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Aerial Imagery Report

533 Lake Road, Argenton, NSW 2284
Report Date: 21 July 2017
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USE OF REPORT — APPLICABLE TERMS

The following terms apply to any person (End User) who is given the Report by the person who purchased the Report from Lotsearch Pty Ltd (ABN: 89 600 168 018)
(Lotsearch) or who otherwise has access to the Report. The contract terms that apply between Lotsearch and the purchaser of the Report are specified in the order
form pursuant to which the Report was ordered and the terms set out below are of no effect as between Lotsearch and the purchaser of the Report.

1.

10.

End User acknowledges and agrees that:
(a) the Report is compiled from or using content (Third Party Content) which is comprised of:

(i) content provided to Lotsearch by third party content suppliers with whom Lotsearch has contractual arrangements or content which is
freely available (Third Party Content Suppliers);
(i) content which is derived from content described in paragraph (i);

(b) Lotsearch does not take any responsibility for or give any warranty in relation to the accuracy or completeness of any Third Party Content included
in the Report;
(c) the Third Party Content Suppliers do not constitute an exhaustive set of all repositories or sources of information available in relation to the
property which is the subject of the Report (Property);
(d) Lotsearch has not undertaken any physical inspection of the property;
(e) Lotsearch does not warrant that all land uses or features whether past or current are identified in the Report;
(f) the Report does not include any information relating to the actual state or condition of the Property;
(g) the Report should not be used or taken to indicate or exclude actual fitness or unfitness of a Property for any particular purpose;
(h) the Report should not be relied upon for determining saleability or value or making any other decisions in relation to the Property and in particular
should not be taken to be a rating or assessment of the desirability or market value of the property or its features; and
(i) the End User should undertake its own inspection s of the Property to satisfy itself that there are no defects or failures.
The End User may not make the Report or any copies or extracts of the report or any part of it available to any other person. If End User wishes to provide
the Report to any other person or make extracts or copies of the Report, it must contact the purchaser of the Report before doing so to ensure the
proposed use is consistent with the contract terms between Lotsearch and the purchaser.
Neither Lotsearch (nor any of its officers, employees or agents) nor any of its Third Party Content Suppliers will have any liability to End User or any person
to whom End User provides the Report and End User must not represent that Lotsearch or any of its Third Party Content Suppliers accepts liability to any
such person or make any other representation to any such person on behalf of Lotsearch or any Third Party Content Supplier.
End User must not remove any copyright notices, trade marks, digital rights management information, other embedded information, disclaimers or
limitations from the Report or authorise any person to do so.
End User acknowledges and agrees that Lotsearch and Third Party Content Suppliers retain ownership of all copyright, patent, design right (registered or
unregistered), trade marks (registered or unregistered), database right or other data right, moral right or know how or any other intellectual property right
in any Report or any other item, information or data included in or provided as part of a Report.
To the extent permitted by law and subject to paragraph 7, all implied terms, representations and warranties whether statutory or otherwise relating to
the subject matter of these terms other than as expressly set out in these terms are excluded.
Subject to paragraph 8, Lotsearch excludes liability to End User for loss or damage of any kind, however caused, due to Lotsearch's negligence, breach of
contract, breach of any law, in equity, under indemnities or otherwise, arising out of all acts, omissions and events whenever occurring.
Lotsearch acknowledges that if, under applicable State, Territory or Commonwealth law, End User is a consumer certain rights may be conferred on End
User which cannot be excluded, restricted or modified. If so, and if that law applies to Lotsearch, then, Lotsearch's liability is limited to the greater of an
amount equal to the cost of resupplying the Report and the maximum extent permitted under applicable laws.
Subject to paragraph 7, neither Lotsearch nor the End User is liable to the other for any indirect, incidental,consequential, special or exemplary damages
arising out of or in relation to these terms.
These terms are subject to New South Wales law.



Appendix C - Field sampling sheets and calibration
certificates

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058
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@ CLIENTS PEOPLE PERFORMANCE

Daily Record Sheet
CALIBRATION RECORD
PID - Serial/Model NONA' .................................. TINELsuwvnssssminmseds
Readings After Calibration
Sensor Calibration Standards Used
Zero Span
PID 0.0 /100 ppm Isobutylene
Comments
Water Meter — Serial/Model No......N.(f........ccoooeovrvrerrrrere, (¢ 1 N 5
Sensor Calibration Standards Reading After ool
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)
Water Meter — Serial/Model No........... NA ................................ JLE 17 AR Rt o e
Sensor Calibration Standards Reading After Bommerits
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)
SITES SAMPLED QC SAMPLES
CCEARMNG _LocATIoRS  ohaly
FIELD SUPERVISOR ’-—i—. C\% CHECKED (SIGN & DATE) | S/g'/,—'




[]

CLIENTS PEOPLE PERFORMANCE Daily Record Sheet
Gas free Checks AVA
Location Time LEL 0: PID
Daily Environmental Checklist
Satisfactory Action Required
Yes No

Site looks clear and neat

Area free of litter

All wastes placed in appropriate bins

No leaks or emission problems in vehicles
or plant equipment

All contaminated solid waste stored
correctly

All Staff and contractors have read and
signed HASP and EMP acceptance forms

No excessive noise generated

Spare equipment stored in a tidy manner

Work areas tidy

Vehicles parked in designated areas

Contractors have completed Daily vehicle
inspection checklist

Signature and Date

:\_\\\\\\ ol \\\\
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CLIENTS PECPLE PERFORMANCE

Daily Record Sheet 2

CALIBRATION RECORD

PID - Serial/Model No.........ccooeriiiiiiiiiniii TIMeli i
Readings After Calibration
Sensor Calibration Standards Used
Zero Span
PID 0.0/100 ppm Isobutylene
Comments
Water Meter — Serial/Model NO......c.ccoiviiiiiiiiiiicee 1 [T ————
o Calibration Standards Reading After R
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)
Water Meter — Serial/Model NO........c..cooiiiiiiiiiiiii i Time. ..o
— Calibration Standards Reading After R
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)
SITES SAMPLED QC SAMPLES
Mo RRZOeE L FOC\ = Muocol . G.e-6. )
Ny Costs oz o204
Foro |\ FDeR=RRJUOCE L
oo
Eoonrgn
DALE T
FIELD SUPERVISOR I . C‘—/i"“- CHECKED (SIGN & DATE) (77 /8'//’7




§ CLIENTS PEOPLE PERFORMANCE

Gas free Checks YA

Daily Record Sheet

Location Time

LEL

0;

PID

Daily Environmental Checklist

Satisfactory

Yes No

Action Required

Site looks clear and neat

Area free of litter

All wastes placed in appropriate bins

No leaks or emission problems in vehicles
or plant equipment

All contaminated solid waste stored
correctly

All Staff and contractors have read and
signed HASP and EMP acceptance forms

No excessive noise generated

Spare equipment stored in a tidy manner

Work areas tidy

Vehicles parked in designated areas

Contractors have completed Daily vehicle
inspection checklist

Signature and Date .
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- ELERISIREORLEIRERFORMARGE Daily Record Sheet
CALIBRATION RECORD
PID — Serial/Model No...........coovrimiiiniiiniii e T Bann verias mmais s sesmie
Readings After Calibration
Sensor Calibration Standards Used
Zero Span
PID 0.0 /100 ppm Isobutylene
Comments
Water Meter — Serial/Model No..........cccoviiiiniiiiiiic e TiMe. e
Ssricoe Calibration Standards Reading After R
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)
Water Meter — Serial/Model No...........ccooeiiviiiiiiiii e TIWG: 0 nomivm s
Senant Calibration Standards Reading After T
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox

Comments (i.e. Temperature)

SITES SAMPLED

QC SAMPLES

FIELD SUPERVISOR

CHECKED (SIGN & DATE)
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i D) CLIENTS PEOPLE PERFORMANCE

Gas free Checks

Daily Record Sheet

Location Time

LEL

PID

Daily Environmental Checklist

Satisfactory

Yes No

Action Required

Site looks clear and neat

Area free of litter

All wastes placed in appropriate bins

No leaks or emission problems in vehicles
or plant equipment

All contaminated solid waste stored
correctly

All Staff and contractors have read and
signed HASP and EMP acceptance forms

No excessive noise generated

Spare equipment stored in a tidy manner

Work areas tidy

Vehicles parked in designated areas

Contractors have completed Daily vehicle
inspection checklist

Signature and Date




[]

CLIENTS PEOPLE PERFORMANCE Daily RECOI'd Sheet l
Client: #88K N\, &S  [CEScS Job No: 224888 0.7/ s
Job Name-REgESmmiEms (\2ccTor  Gopaoadg] Date: 25/87/ 1
GHD T< Arrival Time: Departure Time:
Representatives: 3. %
Weather Conditions: | (Please circle) (Fine Overcast (Eight Rai Heavy Rain  Other
Works Being | (U0 AAcyw
Undertaken:
Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time

Yl N8 .

Photographs Taken: (Pleasecircle) Yes No If Yes, list below or attach photo register.

Location Time Record of Activities / Issues Encountered / Discussions with Client/Contractors / Sketch / Notes

L. Go Yo T

Tapn | FRRee ((19) oot ARRWED veT. WATT e (P

Bios | Gwen \e, (eAve TWT. DRWE To Minves RescoE
B | Siaw W TUAEA.

Biy4o | (WSPECT  SUREACE Flaw. SO0 Photes T Ms/FPDs
SO | Commexc e, MUDOO.

U2Zo| ATEMET 82 coumact  JH RE.  DRAwbo

30| Diiscuss wi AM Pre DOMged_dry Sanpie. of Musoot.
937 Sample.  MUXGL ,  withia \\ﬂlw\umsp‘)raee\dwfwf,wmpw
F45] Move to MUOSe . Cormmence MUDCST . “
eS| DRSUODAON  RalT NG  STRL1zaMer dcan REDock
Bl Rars

orse| SAMPLE . MOodoe. (Maoe ), Tecic 0P/ ctsan oo
%00 | MOUE To  Muoas . DERFaM RINSATE RRaai B FRs0|
AS |  CormamntrnecE MU,

SAMBECE MooeeR . P e /non

oS De (R Mweadt To cubac Recnarce/ oafr . No NAPL
1205 D Mooeey To cuwecke RSEcnales,
g Mo To  ossAa. Gavee,

123 MouE To oSS, CommepcE Porece.

Is a Notice of Proposed Variation, Variation Order or Site Instruction Required? (Please circle) Yes No

Provide Details:
Are there any H&S requirements to be considered for future works?




sy

@ CLIERTEIEEORLEIREREOR MARCE Daily Record Sheet
CALIBRATION RECORD st ] L.
RN ST
PID — Serial/Model No........ I\)A. .................................. Time: i,
Readings After Calibration
Sensor Calibration Standards Used
Zero Span
PID 0.0/ 100 ppm Isobutylene
Comments
Water Meter — Serial/Model No...... =S SO <& . G {1y [ R
Sensor Calibration Standards Reading After Comments
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature) Sé?é CAL CERT
Water Meter — Serial/Model NONH T v
SR Calibration Standards Reading After S
Used Calibration
pH 7.00 pH 7.00
pH 4.00 pH 4.00
EC
DO Zero 0.0 (Sodium Sulphite)
DO Air Saturation in Air
Redox
Comments (i.e. Temperature)

SITES SAMPLED QC SAMPLES
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FIELD SUPERVISOR
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J} CLIENTS PEOPLE PERFORMANGE

Daily Record Sheet

Daily Environmental Checklist

Satisfactory

Yes No

Action Required

Site looks clear and neat

Area free of litter

All wastes placed in appropriate bins

No leaks or emission problems in vehicles
or plant equipment

All contaminated solid waste stored
correctly

All Staff and contractors have read and
signed HASP and EMP acceptance forms

No excessive noise generated

Spare equipment stored in a tidy manner

Work areas tidy

Vehicles parked in designated areas

Contractors have completed Daily vehicle
inspection checklist

Signature and Date
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Purging and Sampling .<ecord

Bore ID: VARISUS
Job Information Sampling Information Bore Information
client: ..Mip2s. Resco= Purge Method: .......... B/AC T swL(mbTOC): .. \VARIG2S . m  Logic Check: ..............
Project: ’22\‘\9'5.‘35<’D Sample Method: ...... N2 /A oo, Screen: From............. 10 & o wi m Stick Up: .....ccoeueen: m
Proj. No.: TEAS. hevEncmpys WQ Meter Type: ....... et e NAPL Check: ... SéégELao BoreDiam:: .:v:iivuii..: mm
Sampler Dl mr e Flow Cell: Y (N Pump Depth:.......... m Refdatum: ...\ oo e Well Cap Secure?.............
Datez S\ NS\ WLevel Meter Type: Dip / Fox /fint.Fc&AGge Bore Depth:l i a2 m_PID Well Head: .......... ppm
Round .% “"*k-,;"fznﬁ*ﬁl&-i ........... Field Filtered? Y /N (filter vessel, dﬁposaﬁe filter/syringe)
'ﬂﬁ:&"f Volume Temp pH Elec.Cond | Dis.Oxygen | Ox-Red Pt. SWL Comment:
(hAEL (L) (°C) | (pH units) [ (o ) (= mV) (m TOC) - ) |Colour, turbidity, sediment load, sheen, odour, flow rate, purged dry?
S
T v e - |w00spH| 4 3% #-10% | +-10mv | stable

Mooy ) ). &R

Mooz e

NMUER SR

- 2.
(SN o344S
=S B
Field QA Checks: =z

Air bubbles in vials? Y / N Any violent reactions? Y / N Paramcters|CLes | \TEH S SBAHNSCHES SECBS L OCR [ ORE| Tot Metali| Biol.
Decontamination as per GHD procedure? Y / N Preservatives]
Was sampling equipment pre-cleaned? Y /N
COC updated? Y/N

Comment: Duplicate samples collected, bottles used, access, condition of headworks etc

_Purge Volumes
Casing Int. Dia (mm) 50 100 150
Vol (L/m of casing) 2.0 7.9 17.7
*Double for gravel pack




Multi Parameter Water Meter

239812017

airmet

Instrument YSI Quatro Pro Plus
Seriat No. 130100014 Air-Met Scientific Pty Ltd
1300 137 067
ltem Test Pass Comments
Battery Charge Condition v
B Fuses v
Capacity v
Switch/keypad Operation v
Display Intensity v
Operation v
_m (segments) L
Grill Filter Condition v
. Seal v
PCB Condition v
Connectors Condition v
Sensor 1. pH v
2. mv v
3.EC v
4.0.0 - v
5. Temp v
Alarms Beeper
Settings
Software Version
Data logger Operation
Download Operation
Other tests:

Certificate of Calibration

This is to certify that the above instrument has been calibrated to the following specifications:

Sensor Serial no Standard Solutions |Certified |Solution Bottle Instrument Reading
Number
1. pH 10.00 pH 10.00 291176 pH 9.64
2. pH 7.00 pH 7.00 290453 pH 6.92
3. pH 4.00 pH 4.00 288994 pH 4.00
4. mV 229.6mv 299345/297604 229.6mvV
5.EC 2.76mS 292380 2.76mS
6.D.0 0.00ppm 3829 0.01ppm
7. Temp 22.0°C MultiTherm 21.2°C
Calibrated by: Bav Ao Sarah Lian
Calibration date: 23/08/2017

Next calibration due:

19/02/2018




Qil / Water Interface Meter

2418137

airmet

instrument Geotech Interface Meter (30M)
Serial No. 3908 Air-Met Scientific Pty Ltd
1300 137 067
Iltem Test Pass Comments
Battery ~|Compariment v
. _|Capacly v
Probe " ICleaned/Decon. v
o Operation v
Connectors Condition v
v
Tape Check dé“é””néa” v
Connectors Checked for cuts v
]}_i_étrument Test |At surface level v

Certificate of Calibration
This is to certify that the above instrument has been cleaned and tested.

Calibrated by: Aocal e
Calibration date: 2410812017
Next calibration due: 231012017




M2 den

‘L

_—x oM LLQNEA

Purging and Sampling ~ecord Bore ID: D908 ...
Job Information Sampling Information Bore Information
= Nlt\)&s 9‘..?\.5& 3 - e~ e, 2
Client: “&Mw Purge Method: (Pery MP Bailer SWLIMbTOC): .. itk L m Logic Check: ..............

Project: Groundwater monitoring Sample Method: @ MP Balier Screen: From:.\. %%....to. 5. 5%.. m Stick Up: .—.2.\7.... m
Proj.No: TCCNAGSR ... WQ Meter Type: YSI Pro Plus < NAPL Check:.. N0, W& % e Bore Diam.: ... 252.... mm
SaMBleT S e Flow Cell: XYY N Pump Depth: 2. Z.m Ref.datum: ... 25 e eeeeeeiiiiianens Well Cap Secure?.....L.......

Date: <> | ¥ I v\ WLevel Meter Type: Dip/ Foxl@al Gge Bore Depth: ..... %5?5 .................. m PID Well Head: .......... ppm
Round t’-‘*;.zc?\fj-.’ ....................... Field Filtered? Y / N (filter vessel, disposable filter/syringe)
Time Volume ?emp pH Elec.Cond | Dis.Oxygen | Ox-Red Pt. SWL Flom ot |[Comment:
oo ) (L) (°C) | (pH units) | (o) (e ) (£ mV) (m TOC) (.xalfiaia)  |Colour, turbidity, sediment load, sheen, odour, flow rate, purged dry?
Stable when (3 consecutive
reads::s): = - |#-005pH| +-3% +/-10% +-10 mV stable
e (S5 IR Ale s ioaag {ScEe o AN SIS Sy %o Qeor, colourless, no ofs
s | — -~ r P < # - -~
qion w2 lgen iGiseR ZeAt RS l-2¢n |l gach | V% & o
At R 2% (64T |20 %S |-Z74a |<.&% i 2 . B
STV s 20.S|638 |2926 | 4o 3L §.9¢ e
Gt sl 2S5 [63S 242\ | §.258 [-3*¥ (6.6 A o 2 o LN
427 |« [2oo [62a [Z444 |Stom | 349 |63k ~ X “ e
=z sGR 246 | 62A 23S “1% -3, |.4asS e oL . Tl :
R > = ; = 5 2 Yoo
Qe | Sy 2% A [EESUN e< <256 [L65, |\ \¥ .- S dampled B loweredl
s ; . A . T < () . = '
2:42 | 6.\ 20 6 |62 1681 SEH\ - % (.33 (Yo B IS tubd, G-y iwooa
. § |
2 - - = 5 = = (A S :
Field QA Checks: = =
Air bubbles in vials? ¥ Any violent reactions? Y / N o aea | BYEX| TRH - ({PAN | cHC | FCE OCP | OPP |Tot. Metal | Biol. |PfS
Decontamination as per GHD procedure'e@! N Preservati e
Was sampling equipment pre-cleaned 2.Y>/ N
COC updated? Y / N
Comment: Duplicate samples collected, bottles used, access, condition of headworks etc Casing Int.P[lJ‘i; gfm\ﬁ;"’ggs 100 150
N Vol (L/Im of casing) 2.0 7.9 17.7

*Double for gravel pack




S ELE TS

Purging and Sampling <ecord

h

COC updated?2Y)/ N

). 7S crn

o

FOO)

Comment: Duplicate samples collected, bottles used, access, condition of headworks etc
VS enn Guf‘ { '2!::-4.l/Mvw

(CiC)PAf/M‘*\

ER2el H FRea |
~MwaoZ O wicen ATTER Mon?

Purge Volumes

Casing Int. Dia (mm) 50
Vol (L/m of casing)

100
20 79

*Double for gravel pack

150
17.7

Bore ID: Musssz.........
Job Information Sampling Information Bore Information
Client: pvibeo Purge Method: Pefi> MP Bailer  [SWL(mbTOC): ... %225 m Logic Check: .............
Project: Groundwater monitoring Sample Method: Q) MP Balier Screen: From:...}.ﬂfi..to..mﬂf‘l m Stick Up: vt L m
Proj. No.: ...22!508%.......ccooo...... WQ Meter Type: YSI Pro Plus NAPL Check:...} ... N0 ... Bore Diam.: .5S...... mm
SampIer - Flow Cell¢/ N Pump Depth:. .. 7... m Ref.datum: ... ... Well Cap Secure?....7.......
Date: .S /& (el WLevel Meter Type: Dip / Fox@l Gge Bore Depth: SR e m__ PID Well Head: ......... ppm
Round ....ng.E}QSI ...................... Field Filtered? Y k@(ﬂlter vessel, disposable filter/syringe)
Time Vol‘lii'ne Temp pH Elec.Cond | Dis.Oxygen Ox-Red Pt. SWL Fleaww rate |Comment:
(b)) (L) (°C) | (pH units) | (ererenenc) (b)) (£ mV) (m TOC) (saldzais)  |cColour, turbidity, sediment load, sheen, odour, flow rate, purged dry?
STabl W’r‘::dfg"s‘)’“s“”"" 1 - |+-005pH| +-3% +-10% | +-10mv | stable
55 Tos Hasileer I3ee ISy PRS00 ¥\ Bl qesu/broun, AR TR
oo [ 23 |6.6V |32 |B o |-2%.9 |[%Ss| ™ 22m : g a0
\oies | 5. e |6ca [R22n |Bew e (4635 (2e (T . @ B 0.
(one 2% wo 660 |Fse |3.16 24,77 ‘-r,’lb & b N L
oS [2.%  [Ron [Gee [Rea4  R.AK -23.8 |42 i R > raeh
oRs| .© [T |doe |RB  |B2s |-22.4 484 i St TR
\o LS | &6 .0 | 6oca |32 2R -2 &, 965 e T . e R 0 s
ibEell St IRNAlsAn Ree [=2.26 |0hs eaml ™ e AT ST Y s Sevnimeer |y
o3s | S.% St saniiSisSEEe 2 e - Clavie oolhidons e otir o Fhue, | O V)
jove | 6@ St 1R2sn [ RVp 127 s 2 = W T iy s
oS | Vo Ui IR Re e =20 dseic t e S SRR =
wosol L. @enlisim sl 20 e = e
(Lics= — = 7 i - % G, NS R L&A Cleor colguless, g a_/é (oo H&M}
Field QA Checks: = =—
Air bubbles in vials2¥N~ Any violent reactions? Y {1 Parameters| BTE® | TPH | PAH | CHC | PCB | OCP | OPP | Tot. Metal | Biol. [fS
Decontamination as per GHD procedure 2/ N Preservatives] w
Was sampling equipment pre-cfeaned?@l N



e Purging and Sampling <ecord Bore ID: MU0
Job Information Sampling Information Bore Information
Client: ToumiStosciomillagitse Purge Method: Perd> MP Bailer  |SWL(mbTOC): R m Logic Check: ..............
Project: Groundwater monitoring Sample Method:@) MP Balier Screen: From:..(: 7%...to..: 7% m Stick Up: .=&= ... m
Proj. No.: . 22108 i wQ Meter Type: YSI Pro Plus NAPL Check:... )02 YNAF, ... Bore Diam.: SQ mm
Sampler: ..... e et S Flow Cell: &Y N Pump Depth........... m Ref.datum: TC-‘P‘- ................... Well Cap Secure?...........
o~ g —1 -
Date: 2S | & i o | WLevel Meter Type: Dip / Fox /dnt.Pee | Gge Bore Depth: ....... ol T m_ PID Well Head: ....=2... ppm
Round p.iuf’f-)& Field Filtered? Y I@(filter vessel, disposable filter/syringe)
Time Volume Temp pH Elec.Cond | Dis.Oxygen | Ox-Red Pt. SWL Flows r=te_  |Comment:

(i ) (L) (°C) | (pH units) | (woweens) () (£ mV) (m TOC) (lana Colour, turbidity, sediment load, sheen, odour, flow rate, purged dry?
el dfg";f’“"”’"’" - |#-005pH| +-3% | +r10% | +10mv | stave

HRa a8 2.8 [&dSas| S [ -2 e ) I (e e gred, d furbid, e e/

RS [\ WX [SAG |E264 (o5 |=¢S.© [4.1\ “ o (o = e

hBe 2.2 2|8 sS4 [oves [-s34 [wig i ‘" okl

W3S |BoS 20 [S8 g[S [ost [-se.5 |45 4ol . el

o, - _— . \ L (LS ! \

W IRE s |SEC sA%] oS [ceex Gl it it :

WS |9 )S [0 ISIBF Jome. |-€£S [wile b b it i

nSo [S.6 2o |58 [ABRC [0ET1 [ -6%9% [4\6T 5 il it 2

Field QA Checks: = ——

Air bubbles in vials? Y /N Any violent reactions? Y / N Parameters|E /e~ | TPH | PAH | CHC | PCB | OCP | OPP |Tot. Metal | Biol. [FFAS,

Decontamination as per GHD procedure? Y / N Preservatives] x

Was sampling equipment pre-cleaned? Y / N

COC updated? Y /N

Comment: Duplicate samples collected, bottles used, access, condition of headworks etc Casing Int.j l;’i;g(em‘:;';wggs 100 150

Vol (L/m of casing) 2.0 7.9 17.7
*Double for gravel pack




GHD, Purging and Sampling Record Bore ID: ...0%%

B e
o .‘1?3 Efermeggl ScuE Sampling Information s Bore Information
Client: FetisigSirastiintVantuie Purge Method: ®eri> MP Bailer SWL(mbTOC): ..... e m Logic Check: ..............
Project: Groundwater monitoring Sample Method: MP Balier Screen: From:............ foles = m StickUp: =SS m
Proj. No.: . 2 & IO e WQ Meter Type: YS! Pro Plus NAPL Check:...0N2. A.6F%.......... Bore Diam.: ..S=..... mm
T e o s, e Sl Flow Cell: Y /N Pump Depth: . .&..m Ref.datum: ... .2 e Well Cap Secure?....I........
Date: &S /| & ¥ \ WLevel Meter Type: Dip / Fox / I@IGge Bore Depth: :&‘:\_73 ................. m PID Well Head: ...70..... ppm
Round B‘Jﬁ\.@g‘ ................ Field Filtered? Y / N'filter vessel, disposable filter/syringe)
Time Volun:e| Temp pH Elec.Cond E)is.Oxygen Ox-Red Pt. SWL EON oxh?_ Comment:

() (L) (°C) | (pH units) | (-eoreerennr) ey ) (= mV) (m TOC) (elizin.)  |Colour, turbidity, sediment load, sheen, odour, flow rate, purged dry?

S Wi::;'dfi;s‘;f's“““"e - |+roo0spH| 3% | wr10% | w-10mv | stable

Za2 |=-S 29 [T [zeeok |2 $€ | -I1SC.2 (232 |28 010 | <(ear o/ Black sed, cobwless na oi

za1 [ .88 e lilioz | 2%A 6.2 |-\ |23 2o = rox bk ‘L TG
(RS2 2L\ \SL | 7oy | B | oab |[-l4a.\ [2.9% e e L L i o
(zsal=27 |inel 702338 o’ [{Fe2 [3cAS| - - v
o =22 lvmelas) SR =90 (2 2 & = e
el e el [B2Ee | vie |[-toT \RB = = L

32| 4R MBESED |READINES .

Rl s sie |- w<e 368 R = .. w

Field QA Checks: = = — ———

Air bubbles in vials?f4N" Any violent reactionsZ¥] N Par G BYEX|| TPHA[IPAHL | CHE | BEBEOCE [[ORE ) ToC Mctal Biol. [TEAS
Decontamination as per GHD prcot:edure'?G).r N Preseruvati NG

Was sampling equipment pre-cleaned?&)/ N
COC updated7¥J N

Comment: Duplicate samples collected, bottles used, access, condition of headworks etc Purge Volumes
5 e AR P B R Casing Int. Dia (mm) 50 100 150
v DERS Daean TS fgignr af TOBNSG NeET, Vol (Um of casing) 2.0 7.9 17.7
SAMPLE TRIEND ofoIT Lo G TURING ICl aﬁclqﬁﬁ’—é&\ *Double for gravel pack




Purging and Sampling <ecord Bore ID: ....... 2 SE0..
‘f;t)? ;ggrgat@&gbﬁ Samplin_q Information é ac Bore Information
Client: Purge Method: MP Bailer SWL(mbTOC): ...%.... o R m Logic Check: ..............
Project: Groundwater monitoring Sample Method: MP Balier Screen: From:............. tolo m Stick Up: 2SS m
Proj. No.: T2\9CS% ... WaQ Meter Type: YSI Pro Plus NAPL Check:... M. 126Fk........... Bore Diam.: ... 5=... mm
Sampler: S e Fiow Cell:{¥4 N Pump Depth:.......... m Refdatumy ... 1S = ... Well Cap Secure?.....1.......
Date: 25/ © A WLevel Meter Type: Dip / Fox / @Gge Bore Depth: ..... 2’ —"‘*"ES ............... m PID Well Head: ..7..... ppm
Round P\\g;;qﬁi‘!' ..................... Field Filtered? Y (N (filter vessel, disposable filter/syringe)
Time Volume Temp pH Elec.Cond | Dis.Oxygen | Ox-Red Pt. SWL Comment:
(o ) (L) (°C) | (pH units) | (cewererererene ) (i ) (£ mV) (m TOC) (-reer)  [Colour, turbidity, sediment load, sheen, odour, flow rate, purged dry?
Stable when (3 consecutr
o dﬁgs): e e o e +/-10% w-10mv | stable
= —~ AN
(SR T
Field QA Checks: =
Air bubbles in vials? Y /N Any violent reactions? Y / N Parameters|C1 £~ | TPH | PAH | CHC | PCB | OCP | OPP |Tot. Metal | Biol.
Decontamination as per GHD procedure? Y / N Preservatives]
Was sampling equipment pre-cleaned? Y / N
COC updated? Y /N

Comment: Duplicate samples collected, bottles used, access, condition of headworks etc

Purge Volumes
Casing Int. Dia (mm) 50 100 150
Vol (L/m of casing) 2.0 7.9 17.7
*Double for gravel pack




Appendix D - Borehole logs

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



p=—= BOREHOLE LOG MONITORING WELL MW003
— ENVIRONMENTAL-GROUNDWATER

Page 1 of 1
Client Coal Services Pty Ltd Drill Co. Terratest Easting, Northing 371574.545, 6354738.69
Project Mines Rescue - PFAS Investigations Driller J Tucker Grid Ref GDA94_MGA_zone_56
Project No. 2219058 Rig Type Geoprobe Elevation 5.769
Site Coal Services - Mines Rescue - Argenton Drill Method See below Collar RL 5.677
Location 533 Lake Road, Argenton Total Depth (m) 7.800 Logged By Taz Coupe
Date Drilled 18/08/2017 - 18/08/2017 Diameter (mm) 125 Checked By Alison Monkley
B.C.L No. N/A Casing 50 mm PVC (Class 18) Screen 0.5mm Slotted PVC (Class 18) Surface Completion Gatic
- COMMENTS/
2 o LITHOLOGICAL DESCRIPTION - CONTAMINANT -
— K —_ Sample ID 2 S Soil Type (Classification Group Symbol); e INDICATORS E
g i g_ P g o Particle Size; Colour; Secondary / Minor [ 9 Odours, staining, waste S
s £ s 5 Q < Components. % 2 | materials,separate phase | &
8 | £ a - 3 e 5 S | liquids, imported fill, ash. | 3
a | a o sl , = o =| 0 i}
C NDD NMW003 0001 A < FTOPSOIL Tewl staining, Clayey sand. C
- >/ -Grout CL - Sandy CLAY dark brown- black to \Some grass and weeds. /— 5.5
C dark grey- brown, with gravel (FILL) Pale brown, dry C
— Mowooz 0: ne
0.5 MW003 05 06 A Staining C
E -5
i L c N C
» /[ Bentonite CL - Sandy CLAY dark grey- to, with SM staining -
E gravel (FILL) =45
15 ZR7% -
- . C 4
o -
- PT MW003_2.0_2.2 C
C 3.5
Cos -Clayey GRAVEL pale grey- white ... -
C Zf (possible NATURAL - SOIL) . . .. T.SM7:. . [[staining -
- MW003_2.7_2.9 Gravelly CLAY pale orange- brown and D staining - 3
C 3 pale grey- white, trace sand (possible -
- NATURAL - SOIL) r
r- |1 | |+ I"H=> g 25
o Mw003_3.3_3.5 Gravelly CLAY pale grey- white and dark SM staining r
C 3.5 grey-, trace sand (possible NATURAL - -
- SOIL) C o
T4 C
i I N A | v1 K = I SN BRSSO ORI SRR =15
o MWO003_4.3_4.7 Sandy CLAY dark grey- with mottled VM staining r
45 (JF_FDO1) orange- brown (NATURAL - SOIL) -
E 1
C o5
C MW003_5.3_5.5 C
—55 C
C / o
C6 7/ N PUDEUUUI DU B _ .
o Sandy CLAY dark grey- brown with VM staining r
C mottled orange- brown (NATURAL - SOIL) —-0.5
- MW003_6.3_6.5 o
—6.5 r
C E 1
7 -
» MWO003_7.0 7.2 C
C —-1.5
75 -
C = - 2
- MWO003_7.8_8.0 c
L~ Termination Depth at: 8.00 m. Target depth r
C achieved. —-2.5
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, D-Dry, SM-Slightly Moist, Granular Soils VL-Very Cohesive Soils VS-Very
DC-Diamond Core, FH-Foam Hammer, HA-Hand Auger, HE-Hand Excavation M-Moist, VM-Very Moist, Loose, L-Loose, MD-Medium | Soft, S-Soft, F-Firm,
(shovel), HFA-Hollow Flight Auger, NDD-Non Destructive Drilling, PT-Pushtube, | W-Wet, S-Saturated Dense, D-Dense,VD - Very ST-Stiff, VST-Very Stiff,
SD-Sonic Drilling, SFA-Solid Flight Auger, SS-Split Spoon, WB-Wash Bore, Dense H-Hard
WS-Window Sampler

produced by ESlog.ESdat.net on 31 Aug 2017




BOREHOLE LOG
ENVIRONMENTAL-GROUNDWATER

MONITORING WELL MWO002
Page 1 of 1

Client Coal Services Pty Ltd

Project Mines Rescue - PFAS Investigations
Project No. 2219058

Site Coal Services - Mines Rescue - Argenton
Location 533 Lake Road, Argenton

Date Drilled 17/08/2017 - 17/08/2017

Drill Co. Terratest
Driller J Tucker

Rig Type Geoprobe
Drill Method See below
Total Depth (m) 8.000
Diameter (mm) 125

Easting, Northing 371638.294, 6354707.95
Grid Ref GDA94_MGA_zone_56

Elevation 6.172

Collar RL 6.102

Logged By Taz Coupe

Checked By Alison Monkley

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

B.C.L No. N/A Casing 50 mm PVC (Class 18) Screen 0.5mm Slotted PVC (Class 18) Surface Completion Gatic
- COMMENTS/
2 o LITHOLOGICAL DESCRIPTION - CONTAMINANT -

— K —_ Sample ID 2 S Soil Type (Classification Group Symbol); e INDICATORS E

g i g_ P g o Particle Size; Colour; Secondary / Minor [ 9 Odours, staining, waste S

s £ s 5 Q < Components. % 2 | materials,separate phase | &

g | =) B 3 e s | S | liquids, imported fill, ash. | 3

a | a o sl , = o =| 0 i}
- HA MWwW002_0.0_0.2_4021 < SP - Clayey SAND fine to medium, poorly D D no odour no staining r
C MW002_0.2_0.4_4022 >/ —Grout \graded, brown, with rootlets (FILL) /To D no odour no staining o
C o5 N(FD002) SW - Gravelly SAND fine to medium, well r
L L MW002_0.5_0.6_4023 | % ? graded, subrounded, brown, with silt, -

o T 7 \subrounded, medium to coarse gravel M F no odour no staining - 5.5
C P4 \(FILL) 1 T o

- 1 NW002_1.0_1.2 4024 7~ Bentonite / '-_CH - Sandy CI'.AY high p!asticity, grey- | D F no odour no staining r

L -brown, some fine to medium gravel -5
C (possible NATURAL - SOIL) . : B
—1.5 —4 4 CH - Gravelly CLAY high plasticity, pale r

C . g grey- brown mottled yellow- orange, with |- 45
- medium to coarse sand, angular, fine to r

C o 4 coarse gravel (possible NATURAL -SOIL) [ [ .. L

- MW002_2.0_2.2_4025 CH - Gravelly CLAY high plasticity, orange | SM [ ST | no odour no staining C 4
C mottled grey- brown, with medium to -

- coarse sand, angular, fine to coarse r
—25 gravel (possible NATURAL - SOIL) C

n 3.5
- MW002_2.7_2.9_4026 / o

C s / -

C -3
C 35 / -

C ."CH - Gravelly CLAY high plasticity, orange " I~ 25
C MWO002 3.8 4 4027 = p [" mottled grey- brown, with medium to 1 M TE no odour no staining -
—4 I —— coarse sand, angular, fine to coarse -

C 4 .gravel (possible NATURAL - SOIL) | |..... L2
= CH - Sandy CLAY high plasticity, grey- M F no odour no staining r
=45 brown mottled orange, with medium to -
S coarse gravel, angular, fine to coarse r 15
C / gravel (possible NATURAL - SOIL) L
C s C

- MW002_5.0_5.2_4028 % C
L 55 / -

C 0.5
E MW002_5.8_6_4029 / -
—6 / r

C / -0
C 65 / -

C —-0.5
E MW002_6.8_7_4030 / -
=7 s / C
C s / g

E —-1.5
C MW002_7.8_8_4031 / -

o L
L Termination Depth at: 8.00 m. Target depth r 2
_ achieved. [

Notes

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

Loose,
Dense,
Dense

Granular Soils VL-Very

L-Loose, MD-Medium
D-Dense,VD - Very

Soft, S-Soft, F-Firm,

H-Hard

Cohesive Soils VS-Very

ST-Stiff, VST-Very Stiff,

produced by ESlog.ESdat.net on 31 Aug 2017




p— BOREHOLE
]

LOG

ENVIRONMENTAL-GROUNDWATER

MONITORING WELL MWO001

Page 1

of 1

Drill Co.
Driller J

Client Coal Services Pty Ltd

Project Mines Rescue - PFAS Investigations
Project No. 2219058

Site Coal Services - Mines Rescue - Argenton
Location 533 Lake Road, Argenton

Date Drilled 17/08/2017 - 17/08/2017

Drill Met
Total De|
Diamete

Rig Type Geoprobe

Terratest
Tucker

hod See below
pth (m) 7.000
r (mm) 125

Easting, Northing 371652.323, 6354728.232
Grid Ref GDA94_MGA_zone_56
Elevation 5.95

Collar RL 5.835

Logged By Taz Coupe

Checked By Alison Monkley

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

B.C.L No. N/A Casing 50 mm PVC (Class 18) Screen 0.5mm Slotted PVC (Class 18) Surface Completion Gatic
- COMMENTS/
2 o LITHOLOGICAL DESCRIPTION - CONTAMINANT T
— K —_ Sample ID 2 S Soil Type (Classification Group Symbol); e INDICATORS =
g = g_ P g o Particle Size; Colour; Secondary / Minor [ 9 Odours, staining, waste S
s .E’ s 5 Q < Components. % 2 | materials,separate phase | &
2 | = o & 3 g ‘s | § | liquids, imported fill, ash. | 3
o | o o = = o = | o [}
- HA MWw001_0.0_0.1_4010 ét J-Grout ()6( SP - Clayey SAND fine to medium, poorly D D concrete from 0.12-0.18 [
B (FDOO1) \graded, brown, with rootlets (FILL) / \m, no odour no staining /T
r MW001_0.2 0.3 4011 - ; D D e o
C \MwW001_0.2 0.3 4011 _ /1 4 Bentonite SW - Gravelly SAND fine to medium, well no odour no staining C s
0.5 'MW001 05 06 4012 ] graded, subrounded, brown, with silt, M "MD" no odour no staining >
C MWO001_0.6_0.8_4013 /] 4 ?‘\subrounded, medium to coarse gravel M F no odour no staining B
- PT 1t (FILL) o
L /"\SGP - GRAVEL medium, poorly graded, ‘D | F [ 1o odour no staining 5
C 1 MWO001 1.0 1.2 4014 “lsubrounded, pale grey, some silt (FILL) o
- I CH - Sandy CLAY high plasticity, grey- r
r Ebrown, some fine to medium gravel r
C 15 (possible NATURAL - SOIL)  .: —45
- CH - Gravelly CLAY high plasticity, pale r
- grey- brown mottled yellow- orange, with L
C medium to coarse sand, angular, fine to -
-2 / coarse gravel (possible NATURAL - SOIL) 4
- MW001_2.0_2.2 4015 -
C / !CH - Gravelly CLAY high plasticity, orange . -
2.5 | mottled grey- brown, with medium to Jo) 3.5
- coarse sand, angular, fine to coarse SM| ST [ no odour no staining r
C 4 .gravel (possible NATURAL - SOIL) . Y B -
- MWO001_2.8_3_4016 CH - Gravelly CLAY high plasticity, orange | M F no odour no staining r 3
3 mottled grey- brown, with medium to -
C coarse sand, angular, fine to coarse -
- gravel (possible NATURAL - SOIL) B
L35 n 25
__ 4 | | h— & L. ... T =2
- MWO001_4.0_4.2_4017 CH - Sandy CLAY high plasticity, grey- M S no odour no staining r
- brown mottled orange, with medium to L
C coarse gravel, angular, fine to coarse -
45 gravel (possible NATURAL - SOIL) —15
- MWO001_4.7_4.9_4018 »
—5 __ 1
55 - 0.5
"6 =0
- MW001_6.0_6.2_4019 -
65 / C -0.5
- MW001_6.5_6.7_4020
- Termination Depth at: 7.00 m. Target depth r
r achieved. -
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 31 Aug 2017



Appendix E - Analytical result summary tables

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



Appendix E Mines Rescue Pty Ltd

—
Table A Argenton Mines Rescue Station
[a— Ananlytical Results Summary - Soil PFAS Contamination Assessment
PFAS
g = 3 = z g 3
o ® 2 L ® @ © 2 L o @
g 5 5 2 £ H £ I s = H g g s s
g | 3 | ¢ 3 £ 8% | 5 g 3|8 s | ¢ g3
8¢ 2 g 5 s | ¢ 2 E 5 8 85 | 3 5
§] 28| £ | 8 e | f | E|f_|E.| B | g | BEE|2E | 5% | 3%
2 = ° —_ = = 0 %) © > 8 > ° = 0 = 8
sl 2| < | B | 8= | = | £ |$&8 |2 |28 ¢ | £ | F& | F2 | g5| £
X z 3 & &a S8 < & 232 e a8 & & 2 32 232 232 232
% mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg | mg/kg me/ke mg/kg me/ke mg/kg mg/kg
leaL 1 0.0002 | 0.0002 | 0.0002 | 0.0005 | 0.0005 | 0.0002 | 0.0002 | 0.0002 | 0.0002| 0.0002 [ 0.0005 | 0.0005 [ 0.0005 [ 0.0005 | 0.0005
OEH Science DRAFT ESL Soil direct Comm./Ind.
OEH Science DRAFT ESL Soil direct Res. Parkland
OEH Science DRAFT ESL Soil indirect Comm./Ind.
OEH Science DRAFT ESL Soil indirect Res. Parkland
OEH Science DRAFT Soil Comm/ Ind. 20
OEH Science DRAFT Soil Residential 0.009
Location Code Date/ Time Field ID
IMWOOl 17-Aug-17 MWO001_0.0-0.1 7.8 0.0031 0.0013 | 0.0009 | 0.0052
IMwoo1 17-Aug-17  [Mwoo01_0.2-03 | 3.9 0.0003
IMWOOZ 17-Aug-17 MWO002_0.0-0.2 4.1 0.0046 0.0040| 0.0023 | 0.0054
IMWOOZ 17-Aug-17 MWO002_0.2-0.4 §19.8 0.0006 0.0010 | 0.0024 | 0.0052 | 0.0006
IMWOOZ 17-Aug-17 FD002 22.5 0.0010 | 0.0029
Imwoo3 18-Aug-17  |Mw003_0.0-0.1 | 3.0] 0.0010 0.0038
IMW003 18-Aug-17 MWO003_0.5-0.6 §17.7 0.0010 | 0.0010
frOND 1 17-Aug-17 |POND 1 60.1 0.0016
fronD 2 17-Aug-17 POND 2 67.3 0.0002 | 0.0039 0.0006
SWALE 1 17-Aug-17  |SWALE 1 15.2 0.0103 0.0005 | 0.0025| 0.0019 | 0.0014
SWALE 2 17-Aug-17 SWALE 2 13.0 0.0051 0.0003 | 0.0020 0.0007
SW Pit 01 25-Aug-17  |SW PIT 01 75.9 0.0013 0.0040 0.0013
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Appendix E Mines Rescue Pty Ltd
Table A Argenton Mines Rescue Station
Ananlytical Results Summary - Soil PFAS Contamination Assessment

PFAS (continued)
o F 3 T g «
5 2 S - ] b 3 - - S
$ z $ z z 8 2 T T £ g g 8 E g
g ° < ° K] s c ° S q, o 1 H g 3 3
g 8 s e 3 3 s 5 _ 5 8 8 s 8 8 £ £
ZE E 8 E E g g §% g Sz | 53 g g E e |2
TN £ £ £ £ £ = £ T = £ 9 £ 3 £ T £ 2 2z
68 & & & & & & & & & & & & & & ]
mg/kg mg/kg mg/kg | mg/kg | mg/kg mg/kg mg/kg me/ke mg/kg me/ke mg/kg me/ke mg/kg me/ke | me/ke | me/ke
leaL 0.0005 | 0.0002 | 0.0002 | 0.001 [ 0.0002 [ 0.0002 [ 0.0002 [ 0.0002 [ 0.0002 [ 0.0002 [ 0.0002 [ 0.0005 [ 0.0002 [ 0.0002 [ 0.0002 | 0.0002
OEH Science DRAFT ESL Soil direct Comm./Ind. 48 60
OEH Science DRAFT ESL Soil direct Res. Parkland 17 32
OEH Science DRAFT ESL Soil indirect Comm./Ind. 0.14
OEH Science DRAFT ESL Soil indirect Res. Parkland 0.01
OEH Science DRAFT Soil Comm/ Ind. 100
OEH Science DRAFT Soil Residential 0.1
Location Code Date/ Time Field ID
IMWOOl 17-Aug-17 MWO001_0.0-0.1 0.0016 | 0.0008 0.0027 | 0.0003 | 0.0010 | 0.0006 | 0.0018 | 0.0013 0.0012 | 0.0205 | 0.0114
IMwoo1 17-Aug-17  [MWO001_0.2-0.3 0.0003 0.0002 0.0003 | 0.0003 0.0011 [ 0.0005
IMWOOZ 17-Aug-17 MWO002_0.0-0.2 0.0022 | 0.0009 0.0014 0.0011 | 0.0012 | 0.0013 | 0.0040 0.0004 | 0.0248 | 0.0171
IMmwoo2 17-Aug-17  |MWO002_0.2-0.4 | 0.0008 [ 0.0009 0.0003 0.0037 | 0.0055 | 0.0005 | 0.0014 0.0205 [ 0.0191
IMWOOZ 17-Aug-17 FD002 0.0009 0.0028 | 0.0042 | 0.0003 | 0.0019 0.0111] 0.0108
IMmwoo3 18-Aug-17  |MWO003_0.0-0.1 0.0002 0.0003 | 0.0038 0.0053 [ 0.0040
IMW003 18-Aug-17 MWO003_0.5-0.6 0.0010 | 0.0010
IPOND 1 17-Aug-17 POND 1 0.0016 0.0016 | 0.0016
fronD 2 17-Aug-17 POND 2 0.0004 | 0.0008 0.0002 | 0.0037 0.0059 | 0.0049
SWALE 1 17-Aug-17  |SWALE 1 0.0035 [ 0.0006 0.0014 | 0.0004 | 0.0007 | 0.0006 | 0.0007 | 0.0020 0.0015 | 0.0255] 0.0112
SWALE 2 17-Aug-17 SWALE 2 0.0002 0.0008 | 0.0003 | 0.0002 0.0003 | 0.0017 0.0008 | 0.0104 | 0.0031
SW Pit 01 25-Aug-17  |SW PIT 01 0.0004 0.0007 | 0.0040 0.0018 | 0.0013 | 0.0108 | 0.0053
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Appendix E Mines Rescue - PFAS Investigations

Table B Coal Services - Mines Rescue
[a— Sediment Analytical Results Argenton Mines Rescue Station
PFAS
% o T 2 §
I S o S ] 3
o @ ‘S 2 © [ 3 [~ L [} o
E g : £ 5 £ 5o | % 5 2 § g g g g
£73 5 k 2 Ei 2 83 S £ 3 5 g g . g g -
Sl Bl |e || :OlEE|G |2 | ¢ |: o |¢ |§:|% |
2 c £ o o <4 4
E g 3 5 5| s |8 S | 5. &8 | s, | %
g ] §s 2 3 g £ 2 ¥ 2 = : 2 FE FE &3 &3
21 = 2 2 S 5 g z S5 | &3 S 5 s s z z
5| 2 3 3z | £ 2 3 3 2% | ¢e¢ 3 2 Z Z 3 3
s & £ £ 0 N o w3 £ S £ I ] £ o3 R R S S
X z & ¥ & S8 $ 8 & z dda & = > % 8 z z z z
% ms‘kﬁ ms‘kﬁ ms‘kﬁ mg/k ms‘kﬁ ms‘kﬁ ms‘ks ms‘ks mg/k; mg/k ms‘ks mg/k mg/k mg/k mg/k
ILor 1 0.0002 | 0.0002 | 0.0002 [ 0.0005 | 0.0005 [ 0.0002 | 0.0002 [ 0.0002 | 0.0002| 0.0002 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
OEH Science DRAFT ESL Soil direct Comm./Ind.
OEH Science DRAFT ESL Soil direct Res. Parkland
OEH Science DRAFT ESL Soil indirect Comm./Ind.
OEH Science DRAFT ESL Soil indirect Res. Parkland
OEH Science DRAFT Soil Comm/ Ind. 20
OEH Science DRAFT Soil Residential 0.009
Location Code Date/Time Field ID
IBRIDGE 1 17-Aug-17 BRIDGE 1 70.5 0.0003 | 0.0068 0.0002 | 0.0013 0.0010
IBRIDGE 1 17-Aug-17 FD003 75.8 0.0082 0.0002 | 0.0009
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Appendix E Mines Rescue - PFAS Investigations
Table B Coal Services - Mines Rescue
Sediment Analytical Results Argenton Mines Rescue Station

PFAS (continued)
= 2
2 S ® :‘% 2 T &
© s L - ° £ ] © a
£ =1 8 b T 3 3 b b £ g S 3 3 g
Z 3 - 2 s |8 2|2 3 5 3 HE R
b Q o L 2 £ ‘° . -g @ @ g e c 8 s
K] k] @ 5 I} o o S k] k] H = < ° °
° o o a2 -4 -4 < E c o o - - 3 £ £
5@ [ o 3 4 4 [ S o [ [ o 2 2 5 5
S e ] ] ] o o o o < o S — S = o o o a 2
2K 3 3 3 ! ! 3 3 x 3 ERT 3< 3 3 3 @ @
oo T T T T T T b= T £ Q t 3 T T T < L7
s S & & & & & & P & & da & & & & & & =
ms‘kﬁ ms‘kﬁ ms‘kﬁ m“kﬁ m“kﬁ m“kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ mﬁ‘kﬁ
ILor 0.0005 [ 0.0002 | 0.0002 | 0.001 [ 0.0002 | 0.0002 | 0.0002 [ 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0005 | 0.0002 | 0.0002 | 0.0002 | 0.0002
OEH Science DRAFT ESL Soil direct Comm./Ind. 48 60
OEH Science DRAFT ESL Soil direct Res. Parkland 17 32
OEH Science DRAFT ESL Soil indirect Comm./Ind. 0.14
OEH Science DRAFT ESL Soil indirect Res. Parkland 0.01
OEH Science DRAFT Soil Comm/ Ind. 100
OEH Science DRAFT Soil Residential 0.1
Location Code Date/Time Field ID
IBRIDGE 1 17-Aug-17  |BRIDGE 1 0.0002 0.0011 0.0096 | 0.0023
IBRIDGE 1 17-Aug-17  |FDOO3 0.0007 0.0091 | 0.0009

8/09/2017
Page 2



Appendix E
Table C
Analytical Results Summary- Groundwater and surface water

Mines Rescue Pty Ltd
Argenton Mines Rescue Station
PFAS Contamination Assessment

Water Levels Field Parameters PFAS
5 =} ° kel el
° k) 3 s L2 s o 8 2
sz | gel|2]| 3 clsgls |5 [ |5 | §(£8|8 (83| 2|5 |8
sl S| 2)E[Z| | _ | 51522 |¢ [8 |2 2 |83|2 (2| 2|8 |38
S| 2| 213|%| B 2 | s1=5|58 |5.|2 |s S |28|85|5°| 8|8 |=§
5} £ T [ £ = i a £ € S S| = =2 E @ S S x| = E 32 Z <
Py B £ ol = 8 = elEg|Ez|EQ|Y¥=|(S5=| £ |SS|EE|EE| £ |5=|88
© 3 a 1|8 & T [ e)z3|8%8|ga|gg|[3s| & |z3|8a|eo| & [88|23
mAHD | mb TOC | mAHD| L mE/L puS/cm | pH Units | °C pg/L uE/L uE/L uE/L uE/L uE/L uE/L uE/L uE/L uE/L uE/L u&
LOR 0.02 | 0.02 | 0.02 | 0.05 | 0.05 | 0.02 | 0.02 | 0.02 [ 0.01 | 0.02 | 0.05 | 0.05
OEH Science DRAFT Drinking Water 0.07
OEH Science DRAFT ESL FW/MW 95%
OEH Science DRAFT Recreational Water 0.7
Location Date/
Code Time Field ID
MWO001 25-Aug-17 |MWO001 5.835| 5.44 [0.39506.114.31|2,687| 4.31 |20.6 0.18 0.08 | 0.10 | 0.70
MWO002 25-Aug-17 [MWO002 6.102| 4.225 | 1.877§7.6] 3.16| 3,285| 5.97 |20.1
MWO002 25-Aug-17 |FD001 - - - - - - - -
MWO003 25-Aug-17 [MWO003 5.677 4 1.677]15.6(0.87| 4,880 5.81 21 0.07 0.61 | 0.79 | 0.92
0S5 25-Aug-17 |0OS5 4.2441 2.055 ] 2.189§4.9]5.18| 3,227 7.11 |18.5 0.04 0.09 1.01 | 1.56 | 1.55
Onsite stormwater system
SW Pit 01 [29-Aug-17 |SWPITO1 | - - - -1 -0 -7 - 1 -1 [ 0.04 | [ | [ 0.05 | [ 031069 0.22] [
Offsite surface water
POND 2 17-Aug-17 |POND 2 - - - - - - - - 0.30 2.02 | 411 | 0.19
BRIDGE1 |17-Aug-17 |BRIDGE 1 - - - - - - - - 0.36 2.87 | 5.02 | 0.16
11/09/2017
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Appendix E Mines Rescue Pty Ltd
Table C Argenton Mines Rescue Station
Analytical Results Summary- Groundwater and surface water PFAS Contamination Assessment

PFAS (continued)
o o ] g '§ b z &
] e ° ] o
e |5 |5 |2 | 2|5 || =3 |2|= =2 |8 |5]|3]E% <
s_ |3 S _ |5 2|5 S| 3 o 8 | S |8 8 S S 9 2
g 2|¢g g2|¢ S |3 o | ] 2 |8 s |3 El § 3 ] = | Z
§2|3 [22]|¢8 e | g el e | 5| 5 |°¢ e le |@ 2l gl g| 2|2
S o |t t 9| o © b s I < s 4] 2 © © [ 3 - — -
T .g g 2 2 .g i ° o 5 ] ] @ ] ] ko] © 5 = c o o
o2 |28 | 22 5 o Q 2 -] - = = c o o = = H £ £
S E|ZE|TE| 5o 2 2 e 2 2 [ e [ 2 2 2 2 e H] H]
TElse|% 8 3F S S S S S S S S Szl S< S S S 212
t2|s8 s8 % T T T T T T T =T T TEQ([E 4 T T T 2 2z
z2|z3|lz32|lcs| & - & & & de| & del|de)] & & & & g 3
pe/t | we/t | we/t | we/t | we/t | we/t |ue/L) me/L | me/L ) me/L | we/L | we/L | we/L | we/L | we/L | we/L | we/L | ue/L | ue/l
LOR 0.05] 0.05] 0.05] 0.05| 001 0.02]0.1f0.02]0.02]0.02]0.02|0.02|0.01]0.02]0.05]0.02|0.02]0.01]0.01
OEH Science DRAFT Drinking Water 0.56
OEH Science DRAFT ESL FW/MW 95% 220 0.13
OEH Science DRAFT Recreational Water 5.6
Location Date/
Code Time Field ID
MWO001 25-Aug-17 |MWO001 0.10 ] 0.1 0.04 | 0.35 0.02 1.57 | 1.47
MWO002 25-Aug-17 [MWO002
MWO002 25-Aug-17 |FD001
MWO003 25-Aug-17 [MWO003 2.27 | 0.16 | 0.08 | 0.1 0.21 | 0.54 0.18 5.14 | 5.06
0S5 25-Aug-17 |0OS5 1.241 0.29 | 0.14 | 0.2 0.42 | 1.00 0.55 6.53 | 6.35
Onsite stormwater system
SW Pit 01 [29-Aug-17 |swPITO01 | | [ | [ 0.08 | 0.04 | | [ [ 012 [ 0.15 | 0.14 | 0.38 | [ | [ [ 1.53 ] 1.31
Offsite surface water
POND 2 17-Aug-17 |POND 2 0.38 0.85 | 0.02 | 2.09 5.85 | 5.45
BRIDGE1 |17-Aug-17 |BRIDGE 1 0.44 0.72 2.15 6.70 | 6.26
11/09/2017
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Mines Rescue Pty Ltd

Argenton Mines Rescue Station
PFAS Contamination Assessment

Appendix E

Table D
Analytical Results Summary- Leachate

PFAS
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Appendix E Mines Rescue Pty Ltd

p—— . .
Table D Argenton Mines Rescue Station
[a— Analytical Results Summary- Leachate PFAS Contamination Assessment
PFAS (continued)
- B
| 3 B - © 3
o ® T S b = &
w (%) m© Q [=)
a g T S £ ® ) T
s | S|l=|=|%8 |3 |=|=|S [2 |[g]|%]|%® g
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Q ] L2 2 c o 2 1 @ @ 3] c c 8 8
° c o ] 15 c o o o o 9 © Il ° 5]
c [ c < o © c < c c T Q o i i
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[-% [-% [-% [-% [-% [-% [-% [-% [~ V— [~ — [-% [-% [-% [-% o
pe/L | we/L [pe/L| pe/L | pe/L | ue/L | pe/L | pe/L| pe/L | pe/L | pe/L | pg/L | ug/L | ug/L | pg/L
LOR 0.01 ] 0.02 ] 0.1]0.02]0.02]0.02]0.02]002] 001] 002]0.05]0.02]002]0.01]0.01

NSW EPA 2016 EnRisks surface water

Trigger point 1
NSW EPA 2016 EnRisks surface water

Trigger point 2 0.1 0.1
NSW EPA 2016 EnRisks surface water
Trigger point 3 0.05 | 0.05

Location Code Date/Time Field ID

MWO001 17-Aug-17 MWO001_0.0-0.1 § 0.04 0.08 0.05 [ 0.03 | 0.10 | 0.05 0.40 | 0.22
MWO002 17-Aug-17 MWO002_0.0-0.2 | 0.06 0.05 0.06 | 0.07 [ 0.08 | 0.22 0.65 | 0.52
SWALE 1 17-Aug-17  [SWALE1 0.03 0.02 0.04 [ 0.04 | 0.03 [ 0.07 0.31 | 0.26
BRIDGE 1 17-Aug-17 BRIDGE 1
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Appendix E Mines Rescue Pty Ltd

Table E Argenton Mines Rescue Station
[a— Analytical Results Summary- Field Duplicates PFAS Contamination Assessment
PFAS
"g ] z 2 5
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Y melke [ melke | melle | _me/ke | meike | melke [ melke | me/ke | me/ke | meike | melke | melke [ melle | me/ke | meike | melke |
feaL 1 [ 0.0002 | 0.0002 | 0.0002 | 0.0005 | 0.0005 | 0.0002 | 0.0002 | 0.0002 | 0.0002| 0.0002 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
Location Date/
Code Time Field ID
IBRIDGE 1 [17-Aug-17 |BRIDGE 1 70.5 0.0003 | 0.0068 0.0002 | 0.0013 0.0010
IBRIDGE 1 [17-Aug-17 [FD003 75.8 0.0082 0.0002 | 0.0009
IrPD 7 0 0 40 19 0 0 0 0 - 0 67 0 0 0 0 0
Imwoo2  T17-Aug-17 [Mwo02 0.2-04 J19.8 0.0006 0.0010 [ 0.0024 | 0.0052 | 0.0006 0.0008
Imwoo2  [17-Aug-17 [FD002 22.5 0.0010 | 0.0029
IrPD 13 0 0 0 18 0 0 0 0 B 185 18 0 0 0 0 46
uE/l- uE/l- uE/l- uE/l- uE/l- uE/l- ug/l- ug_/L ug_/L ug/l- ug/l- ug/l- ug/L ug/L ug/L ug/L
feaL 1 [ 002 0.02 0.02 0.05 0.05 0.02 0.02 | 002 | 001 [ 002 0.05 0.05 0.05 0.05 0.05 0.05
IMmwo02  [25-Aug-17 [Mwo002 -
Imwoo2  |25-Aug-17 [FD001 -
IrPD - 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0
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Appendix E Mines Rescue Pty Ltd
Table E Argenton Mines Rescue Station
Analytical Results Summary- Field Duplicates PFAS Contamination Assessment

PFAS (continued)
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me/kg me/kg | me/ke | me/ke mg/kg mg/kg mg/kg mg/kg | me/kg | mg/ke mg/kg mg/kg mg/kg | mg/kg | mg/kg

IEQL 0.0002 | 0.0002 | 0.001 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002| 0.0002 | 0.0005 | 0.0002 | 0.0002 | 0.0002 | 0.0002
Location Date/
Code Time Field ID
IBRIDGEl 17-Aug-17 |BRIDGE 1 0.0002 0.0011 0.0096 | 0.0023
IBRIDGE 1 |[17-Aug-17 |FDO03 0.0007 0.0091 | 0.0009
IRPD 0 0 0 0 0 0 0 0 44 0 0 0 0 - -
IMWOOZ 17-Aug-17 |MW002_0.2-0.4 0.0009 0.0003 0.0037 | 0.0055 | 0.0005 | 0.0014 0.0205 ] 0.0191
IMWOOZ 17-Aug-17 |FD002 0.0009 0.0028 | 0.0042 | 0.0003 | 0.0019 0.0111] 0.0108
IRPD 0] 0 0 40 0 28 27 50 30 0 0 0 0 - -

pe/L pe/L pe/L pe/L pe/L pe/L pe/L pe/L b/l pe/L pe/L He/L He/L ug/L ue/L_|
IEQL 0.01 0.02 0.1 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.05 0.02 0.02 0.01 0.01
IMWOOZ 25-Aug-17 |MWO002
IMWOOZ 25-Aug-17 [FD0OO1
IRPD 0 0 0 0 0 0 0 0 0 0 0 0 0 - -
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Mines Rescue - PFAS Investigations

Appendix E

Coal Services- Mines Rescue

Table F
Analytical Results Summary- Blanks

Facility

ining

Argenton Tra
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Mines Rescue - PFAS Investigations

Appendix E

Coal Services- Mines Rescue

Table F
Analytical Results Summary- Blanks
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Appendix F — Assessment of data quality
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Quality Assurance and Quality Control Report

Data quality indicators

Data generated during this investigation must be appropriate to allow decisions to be made with
confidence. Specific limits for this investigation have been adopted in accordance with guidance
from the AS4482.1, which includes appropriate indicators of data quality (data quality indicators
[DQIs] used to assess QA/QC, and GHD’s Standard Field Operating Procedures).

To assess the usability of the data prior to making decisions, the data is assessed against pre-
determined DQIs. The DQIs including precision, accuracy, representativeness, comparability
and completeness, will be reviewed at the completion of the investigation works to assess for
the presence of decision errors.

The pre-determined DQIs established for the investigation are discussed below and shown in
Table F-1.

. Precision - measures the reproducibility of measurements under a given set of conditions.
The precision of the laboratory data and sampling techniques is assessed by calculating
the Relative Percentage Difference (RPD) of duplicate samples.

. Accuracy - measures the bias in a measurement system. The accuracy of the laboratory
data that are generated during this investigation is a measure of the closeness of the
analytical results obtained by a method to the ‘true’ (or standard) value. Accuracy is
assessed by reference to the analytical results of laboratory control samples, laboratory
spikes and analyses against reference standards.

] Representativeness - expresses the degree to which sample data accurately and
precisely represent a characteristic of a population or an environmental condition.
Representativeness is achieved by collecting samples on a representative basis across
the site, and by using an adequate number of sample locations to characterise the site to
the required accuracy.

. Comparability - expresses the confidence with which one data set can be compared with
another. This is achieved through maintaining a level of consistency in techniques used
to collect samples; ensuring analysing laboratories use consistent analysis techniques
and reporting methods.

] Completeness - is defined as the percentage of measurements made which are judged to
be valid measurements.

Table F-1 Summary of quality assurance/quality control criteria

Data quality indicator Frequency Data quality
acceptance criteria

Precision

Inter/intra duplicates 1/10 samples <30-50% RPD
Accuracy

Surrogate spikes All organic samples 70-130%

Laboratory control samples 1 per lab batch <LOR

Matrix spikes 1 per lab batch 70-130%
Representativeness

Sampling appropriate for media and All samples -

analytes Organics (7-14 days)
Samples extracted and analysed within All samples Inorganics (6 months)

holding times
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Data quality indicator Frequency Data quality
acceptance criteria

LORs appropriate and consistent All samples All samples

Comparability

Consistent field conditions, sampling staff ~ All samples All samples
and laboratory analysis

Standard operating procedures for sample All samples All samples
collection & handling

Standard analytical methods used for all All samples All samples
analyses

Completeness

Sample description and COCs completed  All Samples All Samples
and appropriate

Appropriate documentation All Samples All Samples

Satisfactory frequency and result for All QA/QC samples -
QA/QC samples

Data from critical samples is considered - Critical samples valid
valid

Acronyms

COC: Chain of Custody

LOR: Limit of Reporting

QA/QC: Quality assurance/quality control

If any of the DQIs are not met, further investigation will be necessary to determine whether the
non-conformance will significantly affect the usefulness of the data.

Field quality assurance and quality control

The quality assurance/quality control (QA/QC) procedures are based on NSW EPA Guidelines
for the Site Auditor Scheme (2006) and AS 4482.1 — 2005 and AS 4482.2 — 1999.

QA involves all the actions, procedures, checks and decisions undertaken to ensure the
representativeness and integrity of samples and accuracy and reliability of analytical results
(NEPC 2013). QC involves protocols to monitor and measure the effectiveness of QA
procedures.

All fieldwork was conducted with reference to the Australian Standards AS 4482.1 — 2005 and
AS 4482.2 — 1999 and GHD’s Standard Field Operating Procedures, which ensure all samples,
are collected by a set of uniform and systematic methods, as required by GHD’s QA system.
Key requirements of these procedures are listed below:

] Decontamination procedures — including washing and rinsing of re-useable equipment,
the use of new disposable gloves and sampling tubing between each sampling location
and the use of sampling containers provided by the laboratory.

. Sample identification procedures - samples were immediately transferred to sample
containers of appropriate composition and preservation for the required laboratory
analysis. All sample containers were clearly labelled with a sample number, job humber,
and sample date. The sample containers were then transferred to a chilled insulated
container for sample preservation prior to and during shipment to the analytical
laboratory.

. Chain of custody information requirements - a chain of custody form was completed and
forwarded to the testing laboratory with the samples.

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



. Inter and intra duplicate and sample frequency.

. Calibration was undertaken by the rental supplier and certificates are provided in
Appendix C.
. Field instrument field checks were undertaken on the equipment:

— Interface probe: A daily equipment check was undertaken to ensure that the
equipment worked correctly when immersed in water and that it has had no
unauthorised repairs.

— Low flow pump: The low flow sampling equipment was provided by the equipment
supplier was in good working condition. The equipment was inspected by GHD at the
start of each day to ensure that all parts of the equipment were in good working order.
GHD measured the rate of water discharge during purging to ensure that the rate did
not exceed 1 L per minute. Purge volumes were recorded on the groundwater
sampling field sheets for each site.

Sampling and analysis quality control
The QC samples collected during the investigation are described below.

. Intra laboratory duplicate: Intra duplicates are used to identify the variation in the analyte
concentration between samples from the same sampling point and the repeatability of the
laboratory’s analysis.

Table F-2 Quality control (QC) sampling frequency

Sample | Recommended No. QC No. of primary | Total
sampling rate samples samples

Intra 1/10 samples Soil
Intra 1/10 samples Sediment 1 1 2
Intra 1/10 samples Groundwater 1 4 5

. Two water trip blanks accompanied the samples to the laboratory. All trip blanks were

less than the limit of detection of the laboratory.

] One rinsate was collected during the water sampling on the day from the peristaltic pump
used during the day of investigation. All results of the analysed rinsate were less than the
limit of detection of the laboratory.

Relative percentage difference calculations

Relative percentage difference (RPD) calculations are used to assess how closely primary and
inter/intra duplicate sample results match. RPDs are a quantitative measure of the accuracy of
the analytical results and are calculated in accordance with the procedure described in AS
4482.1 — 2005 (Standards Australia 2005). According to AS 4482.1 — 2005 typical RPDs are
expected to range between 30% and 50%; however, this may be higher for organics and for low
concentrations of analytes. GHD adopts 30% for inorganics and 50% for organics as the
general assessment criteria.

Where a result is below the laboratory limit of reporting (LOR) for one of the paired samples, the
concentration assigned to that sample is the LOR. Where both results are reported below
laboratory LOR the RPD is not calculated.

The QC samples analysed during the groundwater investigation are listed in Table F-3.
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Table F-3 Analysed quality control (QC) samples

Primary sample | QC sample QC sample | Date Lab report Matrix
laboratory 1D field ID sampled number

MWO002_0.2-0.4 ES1720652012 FDO002 17/08/2017 ES1720652  Soil
and
ES1722228
BRIDGE 1 ES1720652027 FDO003 17/08/2017 ES1720652  Sediment
MWO002 ES1721241002 FDO0O1 25/08/2017 ES1721241  Ground
water

RPD exceedances were reported during this investigation.

. FDO002 — Primary sample MW002_0.2-0.4 —8:2 Fluorotelomer Sulfonic acid (8:2 FTS)
67%.

. FDO003 — Primary sample BRIDGE 1 - Perfluoropentanoic acid 185%.
Laboratory quality assurance/quality control

Laboratory methods used by the primary laboratory were suitable for environmental
contaminant analysis and are based on established internationally recognised procedures such
as those published by the United States Environmental Protection Agency (US EPA), American
Public Health Association (APHA), AS and National Environment Protection (Assessment of
Site Contamination) Measure (NEPM).

The individual testing laboratory conducted an assessment of the laboratory QC program
however the results were also independently reviewed and assessed internally by GHD.
Recovery targets below are defined in the ALS QA/QC section of the certificates of analysis
reports. All laboratory QA/QC results are documented with the laboratory certificates of analysis
in the appendices of the relevant site report.

Laboratory quality control procedures

Laboratory QC samples incorporated in the analytical process include:

Laboratory blind duplicate samples

A laboratory blind duplicate provides data on the analytical precision and reproducibility of the
analytical result. The laboratory blind duplicate is created by sub sampling from one of the
primary samples submitted for analysis. Laboratory blind duplicates are analysed at a rate
equivalent to one in twenty samples per analytical batch, or one sample per batch if less than
twenty samples are analysed in a batch.

The permitted ranges for the RPD of laboratory blind duplicates are dependent on the
magnitude of the results in comparison to the level of reporting as shown in Table F-4.

Table F-4 Permitted laboratory blind duplicate relative percentage
difference (RPD) ranges

Magnitude of result Permitted RPD range

< 10 x limit of reporting (LOR) No limits
10-20x LOR 0% - 50%
>20 x LOR 0% - 30%
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Matrix spike recoveries

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 must lie between
70% and 130%.

Laboratory control sample

The laboratory control sample (LCS) analysis of either a reference material or a control matrix
fortified with analytes representative of the analyte class. The purpose of LCS is to monitor
method precision and accuracy independent of the sample matrix. Typically, the percentage
recovery of the LCS is compared to the dynamic recovery limit based on the statistical analysis
of the processed LCS analysis. The ALS acceptance criteria, indicates recoveries must lie
between 70% and 130%.

Surrogate spike recoveries

Surrogate Spikes provide a means of checking that no gross errors have occurred during any
stage of the analytical method leading to significant analyte loss. Surrogate recoveries are
similar to the analyte of interest in terms of chemical composition, extractability, and
chromatographic conditions (retention time), but which are not normally found in environmental
samples. Surrogate compounds are spiked into blanks, standards and samples submitted for
organic analyses by gas-chromatographic techniques prior to sample extraction. Recoveries
must lie between 50% and 150% for all analytes.

Method blank samples

Method or analysis blank sample analysis is the analysis of a sample that is as free as possible
of the analytes of interest, but has been prepared the same manner as the samples under
investigation. The analysis is to ascertain if laboratory reagent, glassware and other laboratory
consumables contribute to the observed concentration of analytes in the process batch. If below
the maximum acceptable method blank (20% of the practical quantification limit), the
contribution is subtracted from the gross analytical signal for each analysis before calculating
the sample analyte concentration. The method blank should return analyte concentrations as
‘not detected’.

The individual testing laboratory conducted an assessment of the laboratory QC program
internally. However, the results were also independently reviewed and assessed by GHD.

Laboratory quality control results

Laboratory RPDs, matrix spike, LCSs and method blanks were within the ALS acceptable
ranges with the exception in Table F-5.

Table F-5 Summary of outliers
Laboratory Quality | Analytes Sample Results Comment
report Control Code
Sample
ES1720652 Matrix Perfluorohexane Anonymous Not MS recovery not
Spikes  sulfonic acid determined  determined.
(PFHxS) Background level

greater than or equal
to 4x spike level.
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Sample holding times

All samples were extracted and analysed by the laboratory within holding times with the
exception of moisture for FD002.

Sample preservation
All samples were preserved appropriately in the correct sample containers.
Evaluation of DQI

To minimise the potential for decision errors, the sampling and analysis program completed at
the site by GHD has been evaluated with consideration of the Data Quality Indicators (DQISs)
described in Section 5 namely representativeness, completeness, comparability, precision and
accuracy.

. Data representativeness: The sampling methodology ensured all environmental samples
were collected by a set of uniform and systematic methods. Laboratory and field QA/QC
procedures were carried out to ensure data representativeness. All samples were
provided to the laboratory with adequate preservation and in compliant containers as
stated in the laboratory sample receipt documentation. Consequently, data
representativeness is considered to have been satisfied.

. Completeness: It is considered that the field QA/QC procedures carried out such as blind
duplicate collection frequencies and the analytes tested provide completeness in terms of
the required number of field duplicate samples. Laboratory QA/QC sample analysis is
considered sufficient to provide a complete overview of QA/QC procedures.

] Precision: Field blind duplicate results reported RPDs below the adopted criterion (30%
for inorganics and 50% for organics) the exceptions to this are not considered likely to
impact on the assessment against nominated guidelines. GHD therefore considers that
laboratory results are acceptable for interpretation in this report.

] Accuracy: Environmental sampling procedures ensured that collection, preservation and
laboratory analytical techniques are appropriate for analysis of environmental
contaminants.

] Comparability: All field work was conducted with reference to the Australian Standards,
which ensured all environmental samples were collected by a set of uniform and
systematic methods, as required by GHD’s QA system. GHD considers that the
laboratory data are of a suitable quality for assessing the environmental status of the site.

The overall review of the QC results from the primary and secondary laboratories indicates that
the current analytical data are of an acceptable quality upon which to draw meaningful
conclusions regarding impacts at the site as part of this investigation.
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Appendix G - NATA accredited laboratory reports
and chain of custody documentation
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ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :ES1720652 Page :10f13
Client : GHD PTY LTD Laboratory : Environmental Division Sydney
Contact : MS JACQUI HALLCHURCH Contact : Vanessa Mattes
Address : PO BOX 5403 Address . 277-289 Woodpark Road Smithfield NSW Australia 2164
NEWCASTLE WEST NSW, AUSTRALIA 2302
Telephone 1 +61 02 9239 7100 Telephone . +61-2-8784 8555
Project - 2219058 Date Samples Received : 18-Aug-2017 15:50 sy
Order number D m— Date Analysis Commenced 1 21- - N \ —/ //’, A
ysi 21-Aug-2017 g\\\_///z

C-O-C number P Issue Date : 29-Aug-2017 13:05 Sg~—— — = NATA
Sampler [— ilm
Site _— NN v
Quote number - SY/361/17 AN

: mmis Accreditation No. 825
No. of samples received - 45 Accredited for compliance with
No. of samples analysed 15 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

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.




Page : 30f13

Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058 ALS
Analytical Results
Sub-Matrix: SEDIMENT Client sample ID POND 1 POND 2 SWALE 1 SWALE 2 BRIDGE 1
(Matrix: SOIL)
Client sampling date / time 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00
Compound CAS Number Unit ES1720652-023 ES1720652-024 ES1720652-025 ES1720652-026 ES1720652-027
Result Result Result Result Result
EAO055: Moisture Content (Dried @ 105-110°C)
_ MoistureContent - 10 | % | 601 15.2 13.0 705
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 0.0008 <0.0002 <0.0002 <0.0002
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg <0.0002 0.0002 0.0005 0.0003 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 0.0016 0.0037 0.0020 0.0017 0.0011
(PFOS)
Perfluorodecane sulfonic acid 335-77-3 | 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 0.0003
(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 0.0019 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 <0.0002 0.0006 <0.0002 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 <0.0002 0.0007 0.0002 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 0.0004 0.0006 0.0002 <0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg <0.0002 0.0002 0.0007 0.0003 <0.0002
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 <0.0002 0.0014 0.0008 0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg <0.0002 <0.0002 0.0015 0.0008 <0.0002
(PFUnDA)
Perfluorododecanoic acid 307-55-1 0.0002 mg/kg <0.0002 <0.0002 0.0004 0.0003 <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)
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Work Order - ES1720652

Client : GHD PTY LTD

Project - 2219058 ALS
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

POND 1

POND 2

SWALE 1

SWALE 2

BRIDGE 1

Client sampling date / time

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

Compound CAS Number LOR Unit ES1720652-023 ES1720652-024 ES1720652-025 ES1720652-026 ES1720652-027
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Ethyl perfluorooctane 4151-50-2 |  0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (EtFOSA)
N-Methy! perfluorooctane 2448-09-7 | 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 0.0035 <0.0005 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 0.0006 0.0014 0.0007 0.0010
(8:2FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 <0.0005 0.0103 0.0051 0.0068
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS ----| 0.0002 mg/kg 0.0016 0.0059 0.0255 0.0104 0.0096
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0016 0.0039 0.0025 0.0020 0.0013
1
Sum of PFAS (WA DER List) - 0.0002 mg/kg 0.0016 0.0049 0.0112 0.0031 0.0023
EP231S: PFAS Surrogate
13C4-PFOS 90.0 77.0 77.0 99.0
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

FD003

Client sampling date / time

17-Aug-2017 00:00

Compound

EAO055: Moisture Content (Dried @ 105-110°C)

CAS Number

Unit

ES1720652-035

Result

EP231A: Perfluoroalkyl Sulfonic Acids

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

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

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

Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg <0.0002 e a—— _— -
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0007 - J— _— —
(PFOS)

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

EP231B: Perfluoroalkyl Carboxylic Acids

EP231C: Perfluoroalkyl Sulfonamides

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

Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg <0.0002 e a—— _— -
(PFDoDA)

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

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

sulfonamide (MeFOSA)

Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 e — _— -
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 —— j— —— —
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SEDIMENT
(Matrix: SOIL)

Client sample ID

FD003

Client sampling date / time

17-Aug-2017 00:00

Compound

CAS Number

LOR

Unit

ES1720652-035

Result

EP231C: Perfluoroalkyl Sulfonamides - Continued ‘

sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids

N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 e — _— -
sulfonamide (EtFOSA)

N-Methy! perfluorooctane 2448-09-7 | 0.0005 mg/kg <0.0005 —— j— — —
sulfonamidoethanol (MeFOSE)

N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 - J— —- —
sulfonamidoethanol (EtFOSE)

N-Methy! perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 e — _— -
sulfonamidoacetic acid

(MeFOSAA)

N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 - e ——- —

EP231S: PFAS Surrogate
13C4-PFOS

4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 j— J— _— -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 - J— _— —
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 e J— — -
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg 0.0082 - J— I _—
(10:2 FTS)

0.0002 mg/kg
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0009 - e — —

1

Sum of PFAS (WA DER List) — | 0.0002 mglkg 0.0009
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058

ALS

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

MWwW001_0.0-0.1

MW001_0.2-0.3

Mw002_0.0-0.2

MW002_0.2-0.4

MWwW003_0.0-0.1

Client sampling date / time

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

18-Aug-2017 00:00

Compound CAS Number Unit ES1720652-001 ES1720652-002 ES1720652-012 ES1720652-013 ES1720652-037
Result Result Result Result Result
EAO055: Moisture Content (Dried @ 105-110°C)
41 19.8 3.0

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 <0.0002 <0.0002 0.0010 <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 0.0013 0.0003 0.0040 0.0014 0.0038
(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 0.0009 <0.0002 0.0023 0.0052 <0.0002
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg 0.0006 <0.0002 0.0012 0.0055 <0.0002
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg 0.0010 0.0002 0.0011 0.0037 <0.0002
Perfluorooctanoic acid (PFOA) 335-67-1| 0.0002 mg/kg 0.0008 <0.0002 0.0009 0.0009 0.0002
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg 0.0018 0.0003 0.0013 0.0005 0.0003
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg 0.0027 0.0003 0.0014 0.0003 <0.0002
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mgl/kg 0.0012 <0.0002 0.0004 <0.0002 <0.0002
(PFUnDA)
Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg 0.0003 <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)
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Work Order - ES1720652

Client : GHD PTY LTD

Project - 2219058 ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

MWwW001_0.0-0.1

MW001_0.2-0.3

Mw002_0.0-0.2

MW002_0.2-0.4

MWwW003_0.0-0.1

Client sampling date / time

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

18-Aug-2017 00:00

Compound CAS Number LOR Unit ES1720652-001 ES1720652-002 ES1720652-012 ES1720652-013 ES1720652-037
Result Result Result Result Result
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Ethyl perfluorooctane 4151-50-2 |  0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
sulfonamide (EtFOSA)
N-Methy! perfluorooctane 2448-09-7 | 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 0.0010
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 0.0016 <0.0005 0.0022 0.0008 <0.0005
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg 0.0052 <0.0005 0.0054 0.0006 <0.0005
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg 0.0031 <0.0005 0.0046 0.0006 <0.0005
(10:2 FTS)
EP231P: PFAS Sums
Sum of PFAS ----| 0.0002 mg/kg 0.0205 0.0011 0.0248 0.0205 0.0053
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0013 0.0003 0.0040 0.0024 0.0038
1
Sum of PFAS (WA DER List) ----| 0.0002 mg/kg 0.0114 0.0005 0.0171 0.0191 0.0040
EP231S: PFAS Surrogate
13C4-PFOS 79.0 108 71.0 122
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

MWwW003_0.5-0.6

Client sampling date / time

18-Aug-2017 00:00

Compound

EAO055: Moisture Content (Dried @ 105-110°C)

CAS Number

Unit

ES1720652-038

Result

EP231A: Perfluoroalkyl Sulfonic Acids

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

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

Perfluorohexane sulfonic acid 355-46-4 | 0.0002 mg/kg 0.0010 - J— ———- —
(PFHxS)

Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg <0.0002 e a—— _— -
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg <0.0002 —— j— —— —
(PFOS)

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

EP231B: Perfluoroalkyl Carboxylic Acids

EP231C: Perfluoroalkyl Sulfonamides

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

Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg <0.0002 e a—— _— -
(PFDoDA)

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

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

sulfonamide (MeFOSA)

Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 e — _— -
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 —— j— —— —




Page : 10 of 13

Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

MWwW003_0.5-0.6

Client sampling date / time

18-Aug-2017 00:00

Compound CAS Number

LOR

Unit

ES1720652-038

Result

EP231C: Perfluoroalkyl Sulfonamides - Continued ‘

sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids

N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 e — _— -
sulfonamide (EtFOSA)

N-Methy! perfluorooctane 2448-09-7 | 0.0005 mg/kg <0.0005 —— j— — —
sulfonamidoethanol (MeFOSE)

N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 - J— —- —
sulfonamidoethanol (EtFOSE)

N-Methy! perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 e — _— -
sulfonamidoacetic acid

(MeFOSAA)

N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 - e ——- —

EP231S: PFAS Surrogate
13C4-PFOS

4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 j— J— _— -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 - J— _— —
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg <0.0005 e J— — -
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg <0.0005 j— J— I —
(10:2 FTS)

0.0002 mg/kg
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0010 - e — —

1

Sum of PFAS (WA DER List) — | 0.0002 mglkg 0.0010
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

POND 2

BRIDGE 1

JF_TBO1

Client sampling date / time

17-Aug-2017 00:00

17-Aug-2017 00:00

18-Aug-2017 00:00

sulfonamide (EtFOSA)

Compound CAS Number | LOR Unit ES1720652-029 ES1720652-032 ES1720652-048 | = e
Result Result Result - —

Perfluorobutane sulfonic acid 375-73-5| 0.02 Hg/L 0.30 0.36 <0.02
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.02 pg/L 0.38 0.44 <0.02 — -
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 0.02 pg/L 2.02 2.87 <0.02 a—— J—
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8, 0.02 pg/L <0.02 <0.02 <0.02 f— —
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.01 pg/L 2.09 2.15 <0.01 — -
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.02 pg/L <0.02 <0.02 <0.02 J— _—
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 <0.1 ———— J—
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L 0.19 0.16 <0.02 —— —
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L 0.85 0.72 <0.02 — J—
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L <0.02 <0.02 <0.02 — —
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 pg/L <0.01 <0.01 <0.01 — —
Perfluorononanoic acid (PFNA) 375-95-1 0.02 pg/L 0.02 <0.02 <0.02 ———— -
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 <0.02 <0.02 ———- -
Perfluoroundecanoic acid 2058-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 J— _—
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.02 pg/L <0.02 <0.02 <0.02 —— —
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.02 pg/L <0.02 <0.02 <0.02 — —
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.05 pg/L <0.05 <0.05 <0.05 — ——
(PFTeDA)
Perfluorooctane sulfonamide 754-91-6| 0.02 ug/L <0.02 <0.02 <0.02 ———- —
(FOSA)
N-Methyl perfluorooctane 31506-32-8| 0.05 Mg/l <0.05 <0.05 <0.05 — ——
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2| 0.05 Mg/l <0.05 <0.05 <0.05 - —
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Work Order - ES1720652
Client : GHD PTY LTD
Project . 2219058
Analytical Results
Sub-Matrix: WATER Client sample ID POND 2 BRIDGE 1 JF_TBO1 — —-
(Matrix: WATER)
Client sampling date / time 17-Aug-2017 00:00 17-Aug-2017 00:00 18-Aug-2017 00:00 - ——
Compound CAS Number ~ LOR Unit ES1720652-029 ES1720652-032 ES1720652-048 | = -
Result Result Result - —
N-Methyl perfluorooctane 2448-09-7| 0.05 ug/L <0.05 <0.05 <0.05 e -
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2| 0.05 Mg/l <0.05 <0.05 <0.05 — ——
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9| 0.02 ug/L <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 — -
sulfonamidoacetic acid
(EtFOSAA)
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.05 pg/L <0.05 <0.05 <0.05 - —
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.05 pg/L <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 —— ——
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 |  0.05 pg/L <0.05 <0.05 <0.05 - ——
(10:2 FTS)
Sum of PFAS - 0.01 pg/L 5.85 6.70 <0.01 — -
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L 4.11 5.02 <0.01 - a——-
1
Sum of PFAS (WA DER List) — | 0.01 Hg/L 5.45 6.26 <0.01

EP231S: PFAS Surrogate
13C4-PFOS

91.6 91.0 nmn J—
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Work Order - ES1720652
Client : GHD PTY LTD
Project - 2219058

Surrogate Control Limits

Sub-Matrix: SEDIMENT

Recovery Limits (%)

CAS Number Low { High
EP231S: PFAS Surrogate
13C4-PFOS 70 \ 130
Sub-Matrix: SOIL Recovery Limits (%)
Compound CAS Number Low { High
EP231S: PFAS Surrogate
13C4-PFOS 70 \ 130
Sub-Matrix: WATER Recovery Limits (%)
Low { High

EP231S: PFAS Surrogate

13C4-PFOS -

60 \ 130
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Work Order . ES1720652
Client . GHD PTY LTD
Project . 2219058 ALS

General Comments

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

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

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

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

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

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

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 1067913) f
ES1720652-001 MWO001_0.0-0.1 EAO055: Moisture Content - 1 % 7.8 7.0 11.5 No Limit
ES1720652-038 MWO003_0.5-0.6 EA055: Moisture Content - 1 % 17.7 17.6 0.918 0% - 50%
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1063702) ]
EB1716703-002 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
ES1720652-012 MWO002_0.0-0.2 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 0.0040 0.0044 11.4 0% - 20%
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: 1063702) f
EB1716703-002 Anonymous EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
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Sub-Matrix: SOIL

Laboratory sample ID

EB1716703-002

ES1720652-012

EB1716703-002

ES1720652-012

© 30f14
. ES1720652
- GHD PTY LTD
. 2219058 ALS
Laboratory Duplicate (DUP) Report
Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1063702) - continued ]
Anonymous 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
MWwW002_0.0-0.2 EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3| 0.0002 mg/kg 0.0023 0.0023 0.00 0% - 50%
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4| 0.0002 mg/kg 0.0012 0.0014 19.4 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg 0.0011 0.0013 17.5 No Limit
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1| 0.0002 mg/kg 0.0009 0.0011 17.0 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.0002 mg/kg 0.0013 0.0016 17.6 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg 0.0014 0.0015 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8| 0.0002 mg/kg 0.0004 0.0004 0.00 No Limit
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
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 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)
EP231X: N-Methyl perfluorooctane 2448-09-7, 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)
MWO002_0.0-0.2 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 2448-09-7| 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)
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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: 1063702) ';
EB1716703-002 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)
ES1720652-012 MWO002_0.0-0.2 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 0.0022 0.0024 10.5 No Limit
FTS)
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4| 0.0005 mg/kg 0.0054 0.0055 0.00 0% - 50%
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0| 0.0005 mg/kg 0.0046 0.0051 11.6 0% - 50%
FTS)
Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1063715) ';
ES1720454-029 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L 1.42 1.22 14.8 0% - 20%
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 pg/L 0.12 0.13 10.7 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 pg/L 0.18 0.18 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L 2.15 2.08 2.98 0% - 20%
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
ET1701072-004 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L 2.20 2.14 3.18 0% - 20%
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 pg/L 0.38 0.35 9.60 0% - 50%
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4|  0.02 Hg/L 0.50 0.44 11.9 0% - 20%
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L 3.04 3.05 0.00 0% - 20%
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1068857) _
ES1720652-048 JF_TBO1 EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L <0.01 <0.01 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 pg/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: 1063715)

0.01 ug/L <0.01 <0.01 0.00 No Limit

ES1720454-029 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 335-67-1
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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 (%)
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1063715) - continued :
ES1720454-029 Anonymous EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 .02 pg/L 0.12 0.12 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 pg/L 0.25 0.25 0.00 0% - 50%
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 ug/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 ug/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 Hg/L <0.1 <0.1 0.00 No Limit
ET1701072-004 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 335-67-1|  0.01 Hg/L <0.01 <0.01 0.00 No Limit
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 pg/L 0.15 0.15 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L 0.85 0.77 10.5 0% - 20%
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 Hg/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 ug/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 ug/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 Hg/L <0.1 <0.1 0.00 No Limit
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1068857)
ES1720652-048 JF_TBO1 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 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.02 Hg/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 ug/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7|  0.05 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 Hg/L <0.1 <0.1 0.00 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1063715)
ES1720454-029 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 ug/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)
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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 (%)
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1063715) - continued ';
ES1720454-029 Anonymous EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.05 ug/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 perfluorooctane 2448-09-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2 0.05 ug/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (EtFOSE)
ET1701072-004 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 ug/L <0.02 <0.02 0.00 No Limit
EP231X: N-Methyl perflucrooctane 2355-31-9 0.02 ug/L <0.02 <0.02 0.00 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane 2991-50-6 0.02 pg/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 perfluorooctane 2448-09-7 0.05 ug/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)

EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1068857) )
ES1720652-048 JF_TBO1 EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 ug/L <0.02 <0.02 0.00 No Limit

EP231X: N-Methyl perfluorooctane 2355-31-9 0.02 ug/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 perfluorooctane 2448-09-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (MeFOSE)

EP231X: N-Ethyl perfluorooctane 1691-99-2 0.05 ug/L <0.05 <0.05 0.00 No Limit

sulfonamidoethanol (EtFOSE)

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1063715) ;
ES1720454-029 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 pg/L <0.05 <0.05 0.00 No Limit

FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2  0.05 Mg/l <0.05 <0.05 0.00 No Limit

FTS)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
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EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1063715) - continued
ES1720454-029 Anonymous 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)
ET1701072-004 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 pg/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 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0 0.05 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1068857) 3
ES1720652-048 JF_TBO1 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 . pg/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 Hg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0 0.05 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231P: PFAS Sums (QC Lot: 1063715) f
ES1720454-029 Anonymous EP231X: Sum of PFAS - 0.01 ' ug/L 4.24 3.98 6.33 0% - 20%
ET1701072-004 Anonymous EP231X: Sum of PFAS - 0.01 pg/L 7.12 6.90 3.14 0% - 20%

EP231P: PFAS Sums (QC Lot: 1068857)
ES1720652-048 JF_TBO1

EP231X: Sum of PFAS - pg/L <0.01 <0.01 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

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

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number Unit Result Concentration LCS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1063702) ]
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 0.00125 mg/kg 95.3 57 121
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 96.6 55 125
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 91.7 52 126
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 82.5 54 123
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 84.2 55 127
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 67.1 54 125
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1063702) )
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 104 52 128
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 100 54 129
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 101 58 127
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 82.1 57 128
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 105 60 134
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 94.7 63 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg <0.0002 0.00125 mg/kg 94.7 55 130
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 92.2 62 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 89.2 53 134
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 56.2 49 129
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 97.7 59 129
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 94.2 52 132
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.0005 mg/kg <0.0005 0.00312 mg/kg 89.8 65 126
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 97.9 64 126
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 92.4 63 124
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 102 58 125
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 93.8 61 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 126 55 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063702) [
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 106 54 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 101 61 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 94.0 62 130
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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
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063702) - continued :

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.0005 mg/kg <0.0005 0.00125 mg/kg 78.7 \ 60 \ 130
Sub-Matrix: WATER 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: 1063715) i

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 ug/L <0.02 0.5 pg/L 79.0 70 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 ug/L <0.02 0.5 pg/L 74.4 70 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 ug/L <0.02 0.5 pg/L 75.4 70 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 Mg/l <0.02 0.5 pg/L 82.6 70 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 Mg/l <0.01 0.5 pg/L 70.6 70 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 pg/L <0.02 0.5 pg/L 76.4 70 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1068857) .

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 pg/L <0.02 0.5 pg/L 84.2 70 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 Mg/l <0.02 0.5 pg/L 93.4 70 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 ug/L <0.02 0.5 pg/L 96.2 70 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 ug/L <0.02 0.5 pg/L 99.8 70 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 Mg/l <0.01 0.5 pg/L 98.8 70 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 ug/L <0.02 0.5 pg/L 104 70 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1063715) }

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 2.5 pg/L 83.7 70 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 Mg/l <0.02 0.5 ug/L 94.8 70 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 pg/L <0.02 0.5 pg/L 72.8 70 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 Mg/l <0.02 0.5 pg/L 73.0 70 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 0.5 pg/L 75.2 70 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 pg/L <0.02 0.5 pg/L 71.6 70 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 0.5 pg/L 78.6 70 130
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.02 ug/L <0.02 0.5 pg/L 75.4 70 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 ug/L <0.02 0.5 pg/L 74.6 70 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Mg/l <0.02 0.5 ug/L 78.0 70 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 pg/L <0.05 1.25 pg/L 74.4 70 150
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1068857) [

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 2.5 pg/L 104 70 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 pg/L <0.02 0.5 pg/L 102 70 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 pg/L <0.02 0.5 pg/L 98.4 70 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 Mg/l <0.02 0.5 pg/L 101 70 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 Hg/L <0.01 0.5 pg/L 97.0 70 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 0.5 pg/L 95.4 70 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 0.5 pg/L 101 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: 1068857) - continued :

EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.02 ug/L <0.02 0.5 pg/L 109 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 Hg/L <0.02 0.5 pg/L 95.2 70 130

EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 Mg/l <0.05 1.25 ug/L 111 70 150

EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1063715) 1

EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 Mg/l <0.02 0.5 pg/L 74.4 70 130

EP231X: N-Methy! perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.05 Mg/l <0.05 1.25 pg/L 74.2 70 150

EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.05 Hg/L <0.05 1.25 ug/L 81.3 70 150

EP231X: N-Methy! perfluorooctane sulfonamidoethanol 2448-09-7 0.05 Mg/l <0.05 1.25 pg/L 75.8 70 150
(MeFOSE)

EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.05 ug/L <0.05 1.25 pg/L 106 70 150
(EtFOSE)

EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.02 Mg/l <0.02 0.5 pg/L 79.6 70 130
(MeFOSAA)

EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.02 Hg/L <0.02 0.5 g/l 110 70 130
(EtFOSAA)

EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1068857) E

EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 ug/L <0.02 0.5 pg/L 103 70 130

EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.05 pg/L <0.05 1.25 pg/L 109 70 150

EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.05 Mg/l <0.05 1.25 ug/L 91.5 70 150

EP231X: N-Methy! perfluorooctane sulfonamidoethanol 2448-09-7 0.05 Mg/l <0.05 1.25 ug/L 92.6 70 150
(MeFOSE)

EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.05 Mg/l <0.05 1.25 pg/L 78.0 70 150
(EtFOSE)

EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.02 pg/L <0.02 0.5 pg/L 104 70 130
(MeFOSAA)

EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.02 Hg/L <0.02 0.5 g/l 99.8 70 130
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063715) :

EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 pg/L <0.05 0.5 pg/L 88.0 70 130

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 pg/L <0.05 0.5 pg/L 73.8 70 130

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 ug/L <0.05 0.5 pg/L 77.6 70 130

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 ug/L <0.05 0.5 pg/L 76.6 70 130

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1068857) )

EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 ug/L <0.05 0.5 pg/L 95.6 70 130

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 ug/L <0.05 0.5 pg/L 81.0 70 130

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 pg/L <0.05 0.5 pg/L 91.0 70 130

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 Hg/L <0.05 0.5 pg/L 102 70 130
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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 B CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1063702) ,
EB1716703-002 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.00125 mg/kg 89.9 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.00125 mg/kg 92.6 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.00125 mg/kg 90.4 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.00125 mg/kg 79.8 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.00125 mg/kg 84.0 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.00125 mg/kg 64.3 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1063702)
EB1716703-002 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.00625 mg/kg 90.6 30 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.00125 mg/kg 104 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.00125 mg/kg 99.3 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.00125 mg/kg 80.9 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.00125 mg/kg 107 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.00125 mg/kg 91.4 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.00125 mg/kg 94.6 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.00125 mg/kg 85.0 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.00125 mg/kg 86.8 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.00125 mg/kg 66.9 30 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.00312 mg/kg 99.4 30 130
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1063702) f
EB1716703-002 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.00125 mg/kg 99.0 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.00312 mg/kg 95.9 30 130
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.00312 mg/kg 95.2 30 130
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.00312 mg/kg 87.9 30 130
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.00312 mg/kg 102 30 130
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.00125 mgl/kg 102 30 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.00125 mg/kg 129 30 130

acid (EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063702) )
EB1716703-002 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 | 0.00125 mg/kg 106 50 130

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.00125 mg/kg 108 50 130
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ALS

Sub-Matrix: SOIL

Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Number Concentration MS Low High
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063702) - continued
EB1716703-002 ‘Anonymous EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.00125 mg/kg 90.7 50 130
‘ EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.00125 mg/kg 76.6 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: 1063715)
ES1720454-029 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.5 pg/L 119 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.5 pg/iL 111 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.5 ug/L # Not 50 130
Determined
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.5 ug/L 66.2 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.5 pg/L 116 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.5 pg/L 51.8 50 130
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1068857)
ES1720652-048 JF_TBO1 EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.5 pg/L 84.4 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.5 g/l 92.0 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.5 pg/L 98.2 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.5 pg/L 96.8 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.5 ug/L 101 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.5 pg/L 102 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1063715)
ES1720454-029 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 2.5 pg/lL 90.5 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.5 pg/iL 120 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.5 pg/L 127 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.5 pg/L 128 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.5 g/l 125 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.5 pg/L 128 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.5 pg/L 102 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.5 pg/iL 76.2 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.5 pg/L 119 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.5 pg/L 96.8 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 1.25 pg/L 68.4 50 150
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1068857)
ES1720652-048 JF_TBO1 EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 2.5 ug/L 102 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.5 pg/L 81.8 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.5 pg/L 99.2 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.5 pg/L 101 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.5 pg/L 99.4 50 130
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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
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1068857) - continued ]
ES1720652-048 JF_TBO1 EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.5 pg/L 97.0 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.5 pg/L 102 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.5 pg/iL 111 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.5 pg/L 84.6 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.5 pg/L 100 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 1.25 pg/L 100 50 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1063715) :
ES1720454-029 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.5 pg/L 65.4 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 1.25 ug/L 129 50 150
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 1.25 pg/L 115 50 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 1.25 pg/L 125 50 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 1.25 pg/L 118 50 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.5 pg/L 88.4 50 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.5 pg/L 117 50 130
acid (EtFOSAA)
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1068857) ]
ES1720652-048 JF_TBO1 EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.5 pg/L 93.2 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 1.25 pg/L 107 50 150
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 1.25 pg/L 98.6 50 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 1.25 pg/L 93.8 50 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 1.25 pg/L 97.4 50 150
(EtFOSE)
EP231X: N-Methy! perfluorooctane sulfonamidoacetic 2355-31-9 0.5 ug/L 104 50 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.5 pg/iL 102 50 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1063715) :
ES1720454-029 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.5 pg/L 125 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.5 pg/iL 52.8 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.5 pg/iL 118 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.5 pg/L 62.6 50 130
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1068857) '
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Sub-Matrix: WATER Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID B CAS Number Concentration MS Low High
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1068857) - continued ,
ES1720652-048 JF_TBO1 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.5 pg/L 96.0 50 130

‘ EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.5 pg/L 83.4 50 130
‘ EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.5 pg/iL 84.8 50 130
‘ EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.5 pg/iL 754 50 130
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Laboratory : Environmental Division Sydney
Telephone : +61-2-8784 8555

Date Samples Received : 18-Aug-2017

Issue Date : 29-Aug-2017

No. of samples received - 45

No. of samples analysed 15

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

report contribute to the overall DQO assessment and reporting for guideline compliance.

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

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

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

NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS

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

Matrix: WATER

Compound Group Name Laboratory Sample ID | Client Sample ID Analyte CAS Numbeﬂ Data Limits ‘ Comment |
Matrix Spike (MS) Recoveries : |
EP231A: Perfluoroalkyl Sulfonic Acids ES1720454--029 Anonymous Perfluorohexane 355-46-4 Not - MS recovery not determined,
sulfonic acid Determined background level greater than or
(PFHxS) equal to 4x spike level.

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

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

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

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

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

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

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

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

MWO001_0.0-0.1, MWO001_0.2-0.3, 17-Aug-2017 - 22-Aug-2017 31-Aug-2017 v
MWO002_0.0-0.2, MwO002_0.2-0.4
HDPE Soil Jar (EA055)
MWO003_0.0-0.1, MWO003_0.5-0.6 18-Aug-2017 - 22-Aug-2017 01-Sep-2017 v
Soil Glass Jar - Unpreserved (EA055)
POND 1, POND 2, 17-Aug-2017 - 22-Aug-2017 31-Aug-2017 v
SWALE 1, SWALE 2,
BRIDGE 1, FD003

EP231A: Perfluoroalkyl Sulfonic Acids
HDPE Soil Jar (EP231X)

MWO001_0.0-0.1, MWO001_0.2-0.3, 17-Aug-2017 23-Auq-2017 13-Feb-2018 v 23-Auq-2017 02-Oct-2017 v
MW002_0.0-0.2, MWwWO002_0.2-0.4,
POND 1, POND 2,
SWALE 1, SWALE 2,
BRIDGE 1
HDPE Soil Jar (EP231X)
MWO003_0.0-0.1, MWO003_0.5-0.6 18-Aug-2017 23-Aug-2017 14-Feb-2018 v 23-Aug-2017 02-Oct-2017 v

Soil Glass Jar - Unpreserved (EP231X)
FDO003 17-Aug-2017 23-Aug-2017 13-Feb-2018 Ve 23-Aug-2017 02-Oct-2017 v
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Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.

Sample Date Extraction / Preparation Analysis

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

EP231B: Perfluoroalkyl Carboxylic Acids

HDPE Soil Jar (EP231X)
MWO001_0.0-0.1, MWO001_0.2-0.3, 17-Aug-2017 23-Aug-2017 13-Feb-2018 Ve 23-Aug-2017 02-Oct-2017 v
MW002_0.0-0.2, MWO002_0.2-0.4,
POND 1, POND 2,
SWALE 1, SWALE 2,
BRIDGE 1
HDPE Soil Jar (EP231X)
MWO003_0.0-0.1, MWO003_0.5-0.6 18-Aug-2017 23-Aug-2017 14-Feb-2018 v 23-Aug-2017 02-Oct-2017 v
oil Glass Jar - Unpreserved (EP231X)
FDO03 17-Aug-2017 23-Aug-2017 13-Feb-2018 v 23-Aug-2017 02-Oct-2017 v

EP231C: Perfluoroalkyl Sulfonamides
HDPE Soil Jar (EP231X)

MWO001_0.0-0.1, MWO001_0.2-0.3, 17-Aug-2017 23-Aug-2017 13-Feb-2018 v 23-Aug-2017 02-Oct-2017 v
MWO002_0.0-0.2, MW002_0.2-0.4,
POND 1, POND 2,
SWALE 1, SWALE 2,
BRIDGE 1
HDPE Soil Jar (EP231X)
MWO003_0.0-0.1, MWO003_0.5-0.6 18-Aug-2017 23-Auq-2017 14-Feb-2018 v 23-Auq-2017 02-Oct-2017 v

EP231D: (n:2) Fluorotelomer Sulfonic Acids

oil Glass Jar - Unpreserved (EP231X)
FD003 17-Aug-2017 23-Aug-2017 13-Feb-2018 v 23-Aug-2017 02-Oct-2017 v

HDPE Soil Jar (EP231X)

MW001_0.0-0.1, MW001_0.2-0.3, 17-Aug2017 | 23-Aug-2017 | 13-Feb-2018 Ve 23-Aug-2017 | 02-Oct-2017 v
MW002_0.0-0.2, MW002_0.2-0.4,

POND 1, POND 2,

SWALE 1, SWALE 2,

BRIDGE 1

HDPE Soil Jar (EP231X)

MW003_0.0-0.1, MW003_0.5-0.6 18-Aug2017 | 23-Aug-2017 | 14-Feb-2018 v 23-Aug-2017 | 02-Oct-2017 v

FD003 17-Aug-2017 23-Aug-2017 13-Feb-2018 v 23-Aug-2017 02-Oct-2017 v

roil Glass Jar - Unpreserved (EP231X)
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ALS

Matrix: SOIL
Method
Container / Client Sample ID(s)

EP231P: PFAS Sums
HDPE Soil Jar (EP231X)
MWO001_0.0-0.1,
MWO002_0.0-0.2,
POND 1,

SWALE 1,

BRIDGE 1

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

MWO001_0.2-0.3,
MW002_0.2-0.4,
POND 2,
SWALE 2,

Sample Date

17-Aug-2017

Extraction / Preparation

Analysis

Due for extraction

Evaluation

Date analysed

Due for analysis ‘ Evaluation

Date extracted

23-Aug-2017

13-Feb-2018

23-Aug-2017

02-Oct-2017

v

HDPE Soil Jar (EP231X)
MWO003_0.0-0.1,

MWO003_0.5-0.6

18-Aug-2017

23-Aug-2017

14-Feb-2018

v

23-Aug-2017

02-Oct-2017

v

oil Glass Jar - Unpreserved (EP231X)
FDO03

17-Aug-2017

23-Aug-2017

13-Feb-2018

v

23-Aug-2017

02-Oct-2017

v

Matrix: WATER

Container / Client Sample ID(s)

EP231A: Perfluoroalkyl Sulfonic Acids
DPE (no PTFE) (EP231X)
POND 2,

Evaluation:

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

BRIDGE 1

Sample Date

17-Aug-2017

Extraction / Preparation

Analysis

Date extracted

Due for extraction

Evaluation

Date analysed

Due for analysis ‘ Evaluation

21-Aug-2017

13-Feb-2018

DPE (no PTFE) (EP231X)
JF_TBO1

EP231B: Perfluoroalkyl Carboxylic Acids
r-IDPE (no PTFE) (EP231X)

| POND2,

BRIDGE 1

18-Aug-2017

17-Aug-2017

24-Aug-2017

14-Feb-2018

21-Aug-2017

13-Feb-2018

DPE (no PTFE) (EP231X)
JF_TBO1

EP231C: Perfluoroalkyl Sulfonamides
DPE (no PTFE) (EP231X)
POND 2,

BRIDGE 1

18-Aug-2017

17-Aug-2017

24-Aug-2017

14-Feb-2018

21-Aug-2017

13-Feb-2018

DPE (no PTFE) (EP231X)
JF_TBO1

EP231D: (n:2) Fluorotelomer Sulfonic Acids
DPE (no PTFE) (EP231X)
POND 2,

BRIDGE 1

18-Aug-2017

17-Aug-2017

24-Auq-2017

14-Feb-2018

21-Aug-2017

13-Feb-2018

DPE (no PTFE) (EP231X)
JF_TBO1

EP231P: PFAS Sums |

HDPE (no PTFE) (EP231X)
POND 2,

BRIDGE 1

18-Aug-2017

17-Aug-2017

24-Aug-2017

14-Feb-2018

21-Aug-2017

13-Feb-2018

HDPE (no PTFE) (EP231X)
JF_TBO1

18-Aug-2017

24-Aug-2017

14-Feb-2018




Page :50f6

Work Order - ES1720652
Client - GHD PTY LTD
Project - 2219058

Quality Control Parameter Frequency Compliance

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

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

Quality GontroliSampIERES Rate (%) Quality Control Specification
Analytical Methods Method Reaular Actual Exvected | Evaluation

Laboratory Duplicates (DUP)

|Moisture Content \ EA055 2 \ 20 1000  10.00 v NEPM 2013 B3 & ALS QC Standard
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X 2 \ 20 1000 | 10.00 v NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS) [
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 20 5.00 500 | v | NEPM 2013 B3 & ALS QC Standard
Method Blanks (MB) .

|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 20 5.00 5.00 ‘ v | NEPM 2013 B3 & ALS QC Standard

Matrix Spikes (MS) )
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X | 1 \ 20 | 5.00 \ 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 ContioliSREREE Rate (%) Quality Control Specification
Analvtical Methods Method Expected ‘ Evaluation

Laboratory Duplicates (DUP) [
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 0.00 v | NEPM 2013 B3 & ALS QC Standard

Laboratory Control Samples (LCS) .
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X . X ‘ v | NEPM 2013 B3 & ALS QC Standard

Method Blanks (MB)
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP23 ‘ v | NEPM 2013 B3 & ALS QC Standard

Matrix Spikes (MS) .
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X | \ | . \ X \ 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 Method Matrix Method Descriptions i

Moisture Content EA055 SOIL 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).

Per- and Polyfluoroalkyl Substances EP231X SOIL In-House. A portion of soil is extracted with MTBE. The extractis taken to dryness, made up in mobile phase.

(PFAS) by LCMSMS Analysis is by LC/MSMS, ESI Negative Mode using MRM. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.

Per- and Polyfluoroalkyl Substances EP231X WATER In house: Direct injection analysis of fresh waters after dilution (1:1) with methanol. Analysis by

(PFAS) by LCMSMS LC-Electrospray-MS-MS, Negative Mode using MRM. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.

Preparation Methods  Method  Matix  Method Descriptions

Sample Extraction for PFAS EP231-PR In house
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Megan Gould

D — . L
From: Fadi Soro

Sent: Tuesday, 22 August 2017 8:40 AM

To: Megan Gould

Cc: Saman Taeidi

Subject: FW: Minor update to CoC for workorder ES1720652

Hey Megan,

Can you please amend WO ES1720652 as per below?

Regards

Fadi

From: Julian Fowler [mailto:Julian.Fowler@ghd.com]

Sent: Friday, 18 August 2017 6:41 PM

To: Samples Newcastle <samples.newcastle@alsglobal.com>; Samples Sydney <Samples.Sydney@alsglobal.com>
Subject: Minor update to CoC for workorder ES1720652

Good afternoon,

for workorder ES1720652

On the 3rd page of the CoC, last sample, ID: JF_TBO01, | forgot to:
1) Cross the analysis for PFAS (EP231X)

2) mark the date sampled: 18/8/17

3) mark the matrix as: Water

Thanks

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 through their networks.

ALS Group: Click here to report this email as spam.



ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order : ES1721241 Page :10f9

Client : GHD PTY LTD Laboratory : Environmental Division Sydney

Contact : MS ALISON MONKLEY Contact : Vanessa Mattes

Address : PO BOX 5403 Address . 277-289 Woodpark Road Smithfield NSW Australia 2164

NEWCASTLE WEST NSW, AUSTRALIA 2302

Telephone [e— Telephone . +61-2-8784 8555

Project . 2219058 Date Samples Received : 25-Aug-2017 14:26 W\

Order number D m— Date Analysis Commenced 1 29- - N \ —/ / 7 A
ysi 29-Aug-2017 g\\\_///z

C-O-C number R Issue Date : 31-Aug-2017 14:42 Sg~—— — = NATA

Sampler : TASMAN COUPE ilm

ste - N

AN

Quote number - SY/361/17 '/"/nlu\“ » Accreditation No. 825

No. of samples received - 10 Accredited for compliance with

No. of samples analysed .8 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

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES1721241
Client : GHD PTY LTD
Project - 2219058 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
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Work Order - ES1721241
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SW PIT 01

Client sampling date / time

25-Aug-2017 00:00

Compound

EAO055: Moisture Content (Dried @ 105-110°C)

CAS Number

Unit

ES1721241-010

Result

EP231A: Perfluoroalkyl Sulfonic Acids

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

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

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

Perfluoroheptane sulfonic acid 375-92-8 | 0.0002 mg/kg <0.0002 e a—— _— -
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1 | 0.0002 mg/kg 0.0040 —— j— —— —
(PFOS)

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

EP231B: Perfluoroalkyl Carboxylic Acids

EP231C: Perfluoroalkyl Sulfonamides

Perfluorobutanoic acid (PFBA) 375-22-4 | 0.001 mg/kg <0.001 j— — — ———
Perfluoropentanoic acid (PFPeA) 2706-90-3 | 0.0002 mg/kg <0.0002 - J— — —
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0002 mg/kg <0.0002 - —_ — —
Perfluoroheptanoic acid (PFHpA) 375-85-9 | 0.0002 mg/kg <0.0002 . j— — —
Perfluorooctanoic acid (PFOA) 335-67-1 | 0.0002 mg/kg <0.0002 j— f— — —
Perfluorononanoic acid (PFNA) 375-95-1 | 0.0002 mg/kg 0.0007 a—— —— J— —
Perfluorodecanoic acid (PFDA) 335-76-2 | 0.0002 mg/kg <0.0002 - aman j— —
Perfluoroundecanoic acid 2058-94-8 | 0.0002 mg/kg 0.0013 - J— ——- —
(PFUNDA)

Perfluorododecanoic acid 307-55-1 | 0.0002 mg/kg 0.0004 e J— _— -
(PFDoDA)

Perfluorotridecanoic acid 72629-94-8 | 0.0002 mg/kg 0.0018 —— j— — —
(PFTrDA)

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

sulfonamide (MeFOSA)

Perfluorooctane sulfonamide 754-91-6 | 0.0002 mg/kg <0.0002 e — _— -
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.0005 mg/kg <0.0005 —— j— —— —
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Work Order - ES1721241
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

SW PIT 01

Client sampling date / time

25-Aug-2017 00:00

Compound CAS Number

LOR

Unit

ES1721241-010

Result

EP231C: Perfluoroalkyl Sulfonamides - Continued ‘

sulfonamidoacetic acid
(EtFOSAA)

EP231D: (n:2) Fluorotelomer Sulfonic Acids

N-Ethyl perfluorooctane 4151-50-2 | 0.0005 mg/kg <0.0005 e — _— -
sulfonamide (EtFOSA)

N-Methy! perfluorooctane 2448-09-7 | 0.0005 mg/kg <0.0005 —— j— — —
sulfonamidoethanol (MeFOSE)

N-Ethyl perfluorooctane 1691-99-2 | 0.0005 mg/kg <0.0005 - J— —- —
sulfonamidoethanol (EtFOSE)

N-Methy! perfluorooctane 2355-31-9 | 0.0002 mg/kg <0.0002 e — _— -
sulfonamidoacetic acid

(MeFOSAA)

N-Ethyl perfluorooctane 2991-50-6 | 0.0002 mg/kg <0.0002 - e ——- —

EP231S: PFAS Surrogate
13C4-PFOS

4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.0005 mg/kg <0.0005 j— J— _— -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.0005 mg/kg <0.0005 - J— _— —
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.0005 mg/kg 0.0013 e J— — -
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0 | 0.0005 mg/kg 0.0013 - J— I _—
(10:2 FTS)

0.0002 mg/kg
Sum of PFHxS and PFOS 355-46-4/1763-23- | 0.0002 mg/kg 0.0040 - e — —

1

Sum of PFAS (WA DER List) — | 0.0002 mglkg 0.0053
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Work Order - ES1721241

Client : GHD PTY LTD

Project - 2219058 ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

MWO001

MwW002

MWO003

085

FDO001

Client sampling date / time

25-Aug-2017 00:00

25-Aug-2017 00:00

25-Aug-2017 00:00

25-Aug-2017 00:00

25-Aug-2017 00:00

sulfonamide (EtFOSA)

Compound CAS Number LOR Unit ES1721241-001 ES1721241-002 ES1721241-003 ES1721241-004 ES1721241-005
Result Result Result Result Result

EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.02 Hg/L 0.18 <0.02 0.07 0.09 <0.02
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.02 Mg/l 0.10 <0.02 0.08 0.14 <0.02
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 0.02 pg/L 0.08 <0.02 0.61 1.01 <0.02
(PFHxS)
Perfluoroheptane sulfonic acid 375-92-8| 0.02 Hg/L <0.02 <0.02 <0.02 0.04 <0.02
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.01 Mg/l 0.02 <0.01 0.18 0.55 <0.01
(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
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L 0.1 <0.1 0.1 0.2 <0.1
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L 0.70 <0.02 0.92 1.55 <0.02
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L 0.35 <0.02 0.54 1.00 <0.02
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L 0.04 <0.02 0.21 0.42 <0.02
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 0.16 0.29 <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
Perfluorooctane sulfonamide 754-91-6 |  0.02 pg/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
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Work Order - ES1721241

Client : GHD PTY LTD

Project - 2219058 ALS
Analytical Results

Sub-Matrix: WATER Client sample ID MWO001 MW002 MWO003 0S5 FDO001

(Matrix: WATER)

Client sampling date / time 25-Aug-2017 00:00 25-Aug-2017 00:00 25-Aug-2017 00:00 25-Aug-2017 00:00 25-Aug-2017 00:00
Compound CAS Number  LOR Unit ES1721241-001 ES1721241-002 ES1721241-003 ES1721241-004 ES1721241-005
Result Result Result Result Result

EP231C: Perfluoroalkyl Sulfonamides - Continued

N-Methyl perfluorooctane 2448-09-7| 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 :
4:2 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 2.27 1.24 <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)
Sum of PFAS — 0.01 pg/L 1.57 <0.01 5.14 6.53 <0.01
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L 0.10 <0.01 0.79 1.56 <0.01

1

Sum of PFAS (WA DER List) — 0.01 pg/L 1.47 <0.01 5.06 6.35 <0.01

EP231S: PFAS Surrogate
13C4-PFOS

90.7 112 109 106
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Work Order - ES1721241
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

RB001

TB001

Client sampling date / time

25-Aug-2017 00:00

25-Aug-2017 00:00

Compound

CAS Number

LOR

Unit

ES1721241-006

ES1721241-008

Result

Result

EP231A: Perfluoroalkyl Sulfonic Acids :

EP231B: Perfluoroalkyl Carboxylic Acids

Perfluorobutane sulfonic acid 375-73-5| 0.02 pg/L <0.02 <0.02 — _— -
(PFBS)

Perfluoropentane sulfonic acid 2706-91-4| 0.02 ug/L <0.02 <0.02 J— I _—
(PFPeS)

Perfluorohexane sulfonic acid 355-46-4 0.02 pg/L <0.02 <0.02 j— a— —
(PFHxS)

Perfluoroheptane sulfonic acid 375-92-8| 0.02 pg/L <0.02 <0.02 J— i _—
(PFHpS)

Perfluorooctane sulfonic acid 1763-23-1 0.01 ug/L <0.01 <0.01 J— _— -
(PFOS)

Perfluorodecane sulfonic acid 335-77-3 0.02 pg/L <0.02 <0.02 j— a— —
(PFDS)

EP231C: Perfluoroalkyl Sulfonamides :

Perfluorobutanoic acid (PFBA) 375-22-4 0.1 ug/L <0.1 <0.1 J— — —
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 ug/L <0.02 <0.02 J— — —
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 <0.02 — — —
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 ug/L <0.02 <0.02 — — —
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 f— — —
Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 <0.02 f— — —
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 <0.02 — — —
Perfluoroundecanoic acid 2058-94-8 0.02 pg/L <0.02 <0.02 j— a— a—
(PFUNDA)

Perfluorododecanoic acid 307-55-1 0.02 pg/L <0.02 <0.02 J— _— -
(PFDoDA)

Perfluorotridecanoic acid 72629-94-8 | 0.02 ug/L <0.02 <0.02 a— _— -
(PFTrDA)

Perfluorotetradecanoic acid 376-06-7 0.05 pg/L <0.05 <0.05 j— a— a—
(PFTeDA)

sulfonamide (EtFOSA)

Perfluorooctane sulfonamide 754-91-6 | 0.02 pg/L <0.02 <0.02 — _— -
(FOSA)

N-Methy! perfluorooctane 31506-32-8 | 0.05 pg/L <0.05 <0.05 j— — —
sulfonamide (MeFOSA)

N-Ethyl perfluorooctane 4151-50-2| 0.05 pg/L <0.05 <0.05 J— —- —
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Work Order - ES1721241
Client : GHD PTY LTD
Project . 2219058
Analytical Results
Sub-Matrix: WATER Client sample ID RB001 TB001 —— — e
(Matrix: WATER)
Client sampling date / time 25-Aug-2017 00:00 25-Aug-2017 00:00 — — —
Compound CAS Number ~ LOR Unit ES1721241-006 ES1721241-008 — | e
Result Result —— — —
N-Methyl perfluorooctane 2448-09-7| 0.05 pg/L <0.05 <0.05 J— _— -
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 | 0.05 pg/L <0.05 <0.05 j— — —
sulfonamidoethanol (EtFOSE)
N-Methy! perfluorooctane 2355-31-9| 0.02 ug/L <0.02 <0.02 J— —- —
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.02 ug/L <0.02 <0.02 J— _— -
sulfonamidoacetic acid
(EtFOSAA)
4:2 Fluorotelomer sulfonic acid 757124-72-4 | 0.05 pg/L <0.05 <0.05 J— . -
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2 | 0.05 ug/L <0.05 <0.05 J— I _—
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 0.05 pg/L <0.05 <0.05 — a— —
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0| 0.05 pg/L <0.05 <0.05 J— — -
(10:2 FTS)
Sum of PFAS - 0.01 pg/L <0.01 <0.01 j— — ——
Sum of PFHxS and PFOS 355-46-4/1763-23- 0.01 pg/L <0.01 <0.01 — — —
1
Sum of PFAS (WA DER List) - 0.01 pg/L <0.01 <0.01 j— J— J—

EP231S: PFAS Surrogate
13C4-PFOS

110 - P -
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Work Order - ES1721241
Client : GHD PTY LTD
Project - 2219058

Surrogate Control Limits

Sub-Matrix: SOIL

Recovery Limits (%)

CAS Number Low | High
EP231S: PFAS Surrogate
13C4-PFOS 60 \ 130
Sub-Matrix: WATER Recovery Limits (%)
Compound CAS Number Low { High

EP231S: PFAS Surrogate

13C4-PFOS —

60 \ 130
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Work Order

Client
Contact
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Telephone

Project

Order number

C-O-C number

Sampler

Site

Quote number

No. of samples received
No. of samples analysed

Enuvironmental
: ES1721241 Page 1 of 11
: GHD PTY LTD Laboratory : Environmental Division Sydney
: MS ALISON MONKLEY Contact : Vanessa Mattes
: PO BOX 5403 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
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J— Telephone : +61-2-8784 8555
- 2219058 Date Samples Received : 25-Aug-2017 G
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Jp— Issue Date - 31-Aug-2017 g ~——— — = NATA
- TASMAN COUPE M
- SY/361/17 ] NS
: zmms Accreditation No. 825
210 Accredited for compliance with
-8 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 Quality Control Report contains the following information:

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

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

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

Signatories

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

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW
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Work Order . ES1721241
Client . GHD PTY LTD
Project . 2219058 ALS

General Comments

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

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

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

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

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

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

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 1080692) f
ES1721232-007 Anonymous EAO055: Moisture Content - 1 % 31.4 31.0 1.31 0% - 20%
ES1721332-001 Anonymous EA055: Moisture Content - 1 % 6.2 5.8 6.53 No Limit
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1077352) ]
EB1717292-007 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
EP1709164-003 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: 1077352) f
EB1717292-007 Anonymous EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3, 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUNDA) 2058-94-8| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit

EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1| 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
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Work Order
Client
Project

Sub-Matrix: SOIL

Laboratory sample ID

: 3of 11
- ES1721241

: GHD PTY LTD

: 2219058

Client sample ID

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1077352) - continued

EB1717292-007

EP1709164-003

Anonymous

Anonymous

EP231X: Perfluorotridecanoic acid (PFTrDA)

EP231X: Perfluorotetradecanoic acid (PFTeDA)

EP231X: Perfluorobutanoic acid (PFBA)
EP231X: Perfluoropentanoic acid (PFPeA)
EP231X: Perfluorohexanoic acid (PFHxA)
EP231X: Perfluoroheptanoic acid (PFHpA)
EP231X: Perfluorooctanoic acid (PFOA)
EP231X: Perfluorononanoic acid (PFNA)
EP231X: Perfluorodecanoic acid (PFDA)
EP231X: Perfluoroundecanoic acid (PFUnDA)
EP231X: Perfluorododecanoic acid (PFDoDA)
EP231X: Perfluorotridecanoic acid (PFTrDA)

EP231X: Perfluorotetradecanoic acid (PFTeDA)

EP231X: Perfluorobutanoic acid (PFBA)

EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1077352)

EB1717292-007

EP1709164-003

Anonymous

Anonymous

EP231X: Perfluorooctane sulfonamide (FOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoacetic acid (MeFOSAA)

EP231X: N-Ethyl perfluorooctane
sulfonamidoacetic acid (EtFOSAA)

EP231X: N-Methyl perfluorooctane sulfonamide
(MeFOSA)

EP231X: N-Ethyl perfluorooctane sulfonamide
(EtFOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoethanol (MeFOSE)

EP231X: N-Ethyl perfluorooctane
sulfonamidoethanol (EtFOSE)

EP231X: Perfluorooctane sulfonamide (FOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoacetic acid (MeFOSAA)

EP231X: N-Ethyl perfluorooctane
sulfonamidoacetic acid (EtFOSAA)

EP231X: N-Methyl perfluorooctane sulfonamide
(MeFOSA)

EP231X: N-Ethyl perfluorooctane sulfonamide
(EtFOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoethanol (MeFOSE)

EP231X: N-Ethyl perfluorooctane
sulfonamidoethanol (EtFOSE)

Laboratory Duplicate (DUP) Report

ALS

CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
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
754-91-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
2355-31-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
2991-50-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
31506-32-8 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
4151-50-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
2448-09-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
1691-99-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
754-91-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
2355-31-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
2991-50-6 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit
31506-32-8 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
4151-50-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
2448-09-7 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
1691-99-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit
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Work Order . ES1721241
Client - GHD PTY LTD
Project . 2219058 ALS
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: 1077352) |
EB1717292-007 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)
EP1709164-003 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 ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 1077872) |
EP1709134-001 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L 0.22 0.22 0.00 0% - 20%
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 pg/L 0.06 0.06 0.00 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 pg/L 0.05 0.05 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L 0.27 0.24 1.2 0% - 50%
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
ES1721241-001 MWO001 EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 pg/L 0.02 0.03 45.4 No Limit
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 pg/L 0.18 0.19 5.90 No Limit
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 pg/L 0.10 0.09 0.00 No Limit
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 ug/L 0.08 0.09 171 No Limit
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1077872) .
EP1709134-001 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L 0.07 0.06 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 0.14 0.13 8.06 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.02 Hg/L 0.02 0.02 0.00 No Limit
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Hg/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
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Client sample ID

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1077872) - continued

EP1709134-001

ES1721241-001

Anonymous

MWO001

EP231X: Perfluorotridecanoic acid (PFTrDA)
EP231X: Perfluorotetradecanoic acid (PFTeDA)
EP231X: Perfluorobutanoic acid (PFBA)
EP231X: Perfluorooctanoic acid (PFOA)
EP231X: Perfluoropentanoic acid (PFPeA)
EP231X: Perfluorohexanoic acid (PFHxA)
EP231X: Perfluoroheptanoic acid (PFHpA)
EP231X: Perfluorononanoic acid (PFNA)
EP231X: Perfluorodecanoic acid (PFDA)
EP231X: Perfluoroundecanoic acid (PFUnNDA)
EP231X: Perfluorododecanoic acid (PFDoDA)
EP231X: Perfluorotridecanoic acid (PFTrDA)
EP231X: Perfluorotetradecanoic acid (PFTeDA)
EP231X: Perfluorobutanoic acid (PFBA)

EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1077872)

EP1709134-001

ES1721241-001

Anonymous

MWO001

EP231X: Perfluorooctane sulfonamide (FOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoacetic acid (MeFOSAA)

EP231X: N-Ethyl perfluorooctane
sulfonamidoacetic acid (EtFOSAA)

EP231X: N-Methyl perfluorooctane sulfonamide
(MeFOSA)

EP231X: N-Ethyl perfluorooctane sulfonamide
(EtFOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoethanol (MeFOSE)

EP231X: N-Ethyl perfluorooctane
sulfonamidoethanol (EtFOSE)

EP231X: Perfluorooctane sulfonamide (FOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoacetic acid (MeFOSAA)

EP231X: N-Ethyl perfluorooctane
sulfonamidoacetic acid (EtFOSAA)

EP231X: N-Methyl perfluorooctane sulfonamide
(MeFOSA)

EP231X: N-Ethyl perfluorooctane sulfonamide
(EtFOSA)

EP231X: N-Methyl perfluorooctane
sulfonamidoethanol (MeFOSE)

EP231X: N-Ethyl perfluorooctane
sulfonamidoethanol (EtFOSE)

Laboratory Duplicate (DUP) Report

ALS

CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
72629-94-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
376-06-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
375-22-4 0.1 ug/L 0.2 0.2 0.00 No Limit
335-67-1 0.01 pg/L <0.01 <0.01 0.00 No Limit
2706-90-3 0.02 pg/L 0.70 0.73 3.65 0% - 20%
307-24-4 0.02 ug/L 0.35 0.36 0.00 0% - 50%
375-85-9 0.02 pg/L 0.04 0.04 0.00 No Limit
375-95-1 0.02 pg/L <0.02 <0.02 0.00 No Limit
335-76-2 0.02 ug/L <0.02 <0.02 0.00 No Limit
2058-94-8 0.02 pg/L <0.02 <0.02 0.00 No Limit
307-55-1 0.02 pg/L <0.02 <0.02 0.00 No Limit
72629-94-8 0.02 ug/L <0.02 <0.02 0.00 No Limit
376-06-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
375-22-4 0.1 ug/L 0.1 <041 0.00 No Limit
754-91-6 0.02 ug/L <0.02 <0.02 0.00 No Limit
2355-31-9 0.02 ug/L <0.02 <0.02 0.00 No Limit
2991-50-6 0.02 ug/L <0.02 <0.02 0.00 No Limit
31506-32-8 0.05 ug/L <0.05 <0.05 0.00 No Limit
4151-50-2 0.05 pg/L <0.05 <0.05 0.00 No Limit
2448-09-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
1691-99-2 0.05 ug/L <0.05 <0.05 0.00 No Limit
754-91-6 0.02 pg/L <0.02 <0.02 0.00 No Limit
2355-31-9 0.02 pg/L <0.02 <0.02 0.00 No Limit
2991-50-6 0.02 pg/L <0.02 <0.02 0.00 No Limit
31506-32-8 0.05 ug/L <0.05 <0.05 0.00 No Limit
4151-50-2 0.05 pg/L <0.05 <0.05 0.00 No Limit
2448-09-7 0.05 ug/L <0.05 <0.05 0.00 No Limit
1691-99-2 0.05 pg/L <0.05 <0.05 0.00 No Limit
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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: 1077872)
EP1709134-001 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2  0.05 Mg/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)
ES1721241-001 MWO001 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.05 pg/L <0.05 <0.05 0.00 No Limit
FTS)
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2 0.05 pg/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)
EP231P: PFAS Sums (QC Lot: 1077872) .
EP1709134-001 Anonymous EP231X: Sum of PFAS g/l 1.05 0.98 6.90 0% - 20%
ES1721241-001 MWO001 EP231X: Sum of PFAS - 0.01 ug/L 1.57 1.53 2.58 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

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

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number Unit Result Concentration LCS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1077352) ]
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.8 57 121
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 75.6 55 125
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 68.0 52 126
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 77.2 54 123
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 84.2 55 127
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 70.0 54 125
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1077352) )
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 105 52 128
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 90.0 54 129
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 72.8 58 127
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.0 57 128
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 76.4 60 134
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 85.0 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 94.0 62 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 88.0 53 134
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.0002 mg/kg <0.0002 0.00125 mg/kg 85.6 49 129
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 100 59 129
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1077352) ‘
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 76.6 52 132
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.0005 mg/kg <0.0005 0.00312 mg/kg 97.8 65 126
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 96.2 64 126
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.0005 mg/kg <0.0005 0.00312 mg/kg 76.3 63 124
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.0005 mg/kg <0.0005 0.00312 mg/kg 86.9 58 125
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 70.2 61 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.0002 mg/kg <0.0002 0.00125 mg/kg 92.0 55 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077352) [
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 80.0 54 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 68.6 61 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 63.0 62 130
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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
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077352) - continued :
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.0005 mg/kg <0.0005 0.00125 mg/kg 81.0 \ 60 \ 130
Sub-Matrix: WATER 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: 1077872) )
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 ug/L <0.02 0.5 pg/L 117 70 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 ug/L <0.02 0.5 pg/L 124 70 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 ug/L <0.02 0.5 pg/L 114 70 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 Mg/l <0.02 0.5 pg/L 120 70 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 Mg/l <0.01 0.5 pg/L 119 70 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 pg/L <0.02 0.5 pg/L 115 70 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1077872) E
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 2.5 pg/lL 84.2 70 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 Mg/l <0.02 0.5 pg/L 129 70 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 0.5 pg/L 129 70 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 ug/L <0.02 0.5 pg/L 127 70 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 pg/L <0.01 0.5 pg/L 128 70 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 0.5 pg/L 121 70 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 ug/L <0.02 0.5 pg/L 122 70 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Mg/l <0.02 0.5 pg/L 117 70 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 pg/L <0.02 0.5 pg/L 118 70 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 Mg/l <0.02 0.5 pg/L 120 70 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 ug/L <0.05 1.25 pg/L 138 70 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1077872) )
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 Mg/l <0.02 0.5 pg/L 129 70 130
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.05 Hg/L <0.05 1.25 ug/L 137 70 150
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.05 Hg/L <0.05 1.25 ug/L 126 70 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.05 Mg/l <0.05 1.25 pg/L 135 70 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.05 Mg/l <0.05 1.25 pg/L 108 70 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.02 pg/L <0.02 0.5 pg/L 97.8 70 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.02 pg/L <0.02 0.5 pg/L 130 70 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077872) B
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 pg/L <0.05 0.5 pg/L 126 70 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 Mg/l <0.05 0.5 ug/L 124 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

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077872) - contin .
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 pg/L <0.05 0.5 pg/L 129 70 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 pg/L <0.05 0.5 pg/L 83.4 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 B CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1077352) ‘
EB1717292-007 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.00125 mg/kg 69.9 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.00125 mg/kg 70.9 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.00125 mg/kg 69.5 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.00125 mg/kg 70.9 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.00125 mg/kg 87.8 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.00125 mg/kg 60.4 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1077352) ”
EB1717292-007 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.00625 mg/kg 66.4 30 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.00125 mg/kg 85.6 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.00125 mg/kg 73.9 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.00125 mg/kg 79.7 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.00125 mg/kg 78.6 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.00125 mg/kg 84.1 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.00125 mg/kg 83.4 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.00125 mg/kg 104 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.00125 mg/kg 82.4 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.00125 mg/kg 89.7 30 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.00312 mg/kg 80.3 30 130
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1077352) .
EB1717292-007 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.00125 mg/kg 99.0 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.00312 mg/kg 85.6 30 130
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.00312 mg/kg 101 30 130
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.00312 mg/kg 58.2 30 130
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.00312 mg/kg 79.8 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: 1077352) - continued :
EB1717292-007 Anonymous EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.00125 mg/kg 107 30 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.00125 mg/kg 59.0 30 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077352) :
EB1717292-007 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.00125 mg/kg 99.5 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.00125 mg/kg 78.3 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.00125 mg/kg 85.1 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.00125 mg/kg 66.3 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: 1077872) :
EP1709134-001 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.5 ug/L 114 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.5 pg/L 120 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.5 pg/L 96.4 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.5 pg/L 112 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.5 pg/L 112 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.5 pg/L 103 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1077872) 1
EP1709134-001 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 2.5 pg/lL 92.4 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.5 pg/iL 122 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.5 pg/L 104 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.5 pg/L 112 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.5 pg/L 127 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.5 g/l 123 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.5 pg/L 112 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.5 pg/iL 121 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.5 pg/L 127 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.5 pg/L 116 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 1.25 pg/L 136 50 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1077872)
EP1709134-001 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.5 pg/L 124 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 1.25 ug/L 122 50 150
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 1.25 pg/L 129 50 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 1.25 g/l 126 50 150
(MeFOSE)
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Client - GHD PTY LTD
Project - 2219058 ALS
Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID B CAS Number Concentration MS Low High
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1077872) - continued ‘
EP1709134-001 Anonymous EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 1.25 pg/L 113 50 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.5 pg/L 127 50 130
acid (MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.5 pg/L 86.6 50 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1077872) .
EP1709134-001 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.5 gL 127 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.5 pg/L 127 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.5 g/l 127 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.5 ug/L 72.2 50 130




Enuvironmental

QA/QC Compliance Assessment to assist with Quality Review

Work Order :ES1721241

Client :GHD PTY LTD

Contact : MS ALISON MONKLEY
Project 12219058

Site -—

Sampler : TASMAN COUPE
Order number t——-

Page :10of5

Laboratory : Environmental Division Sydney
Telephone : +61-2-8784 8555

Date Samples Received : 25-Aug-2017

Issue Date : 31-Aug-2017

No. of samples received =10

No. of samples analysed -8

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

report contribute to the overall DQO assessment and reporting for guideline compliance.

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

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

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

Outliers : Analysis Holding Time Compliance

NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Order - ES1721241
Client - GHD PTY LTD
Project - 2219058

Analysis Holding Time Compliance

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

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

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

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

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

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

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

EA055: Moisture Content (Dried @ 105-110°C)
Soil Glass Jar - Unpreserved (EA055)

SW PIT 01 25-Aug-2017 —— - 29-Aug-2017 08-Sep-2017 v
EP231A: Perfluoroalkyl Sulfonic Acids '
DPE Soil Jar (EP231X)

SW PIT 01 25-Aug-2017 29-Aug-2017 21-Feb-2018 v 29-Aug-2017 08-Oct-2017 v

EP231B: Perfluoroalkyl Carboxylic Acids [

DPE Soil Jar (EP231X)
SW PIT 01 25-Aug-2017 29-Aug-2017 21-Feb-2018 Ve 29-Aug-2017 08-Oct-2017 v

EP231C: Perfluoroalkyl Sulfonamides }

DPE Soil Jar (EP231X)
SW PIT 01 25-Aug-2017 29-Aug-2017 21-Feb-2018 v 29-Aug-2017 08-Oct-2017 v

EP231D: (n:2) Fluorotelomer Sulfonic Acids

DPE Soil Jar (EP231X)
SW PIT 01 25-Aug-2017 29-Aug-2017 21-Feb-2018 v 29-Aug-2017 08-Oct-2017 v

EP231P: PFAS Sums

DPE Soil Jar (EP231X)
SW PIT 01 25-Aug-2017 29-Aug-2017 21-Feb-2018 v 29-Aug-2017 08-Oct-2017 v

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

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

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

EP231A: Perfluoroalkyl Sulfonic Acids
DPE (no PTFE) (EP231X)

MWO001, MWO002, 25-Aug-2017 ——- - - 29-Aug-2017 21-Feb-2018 v
MWO003, 0S5,
FDOO01, RB001,

TB001
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Client . GHD PTY LTD

Project . 2219058 ALS
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

EP231B: Perfluoroalkyl Carboxylic Acids
HDPE (no PTFE) (EP231X)

MWO001, MWO002, 25-Aug-2017 —- ---- - 29-Aug-2017 21-Feb-2018 v
MWO003, 0S5,

FDOO01, RBO001,

TB001

EP231C: Perfluoroalkyl Sulfonamides

HDPE (no PTFE) (EP231X)

MWO001, MwWo002, 25-Aug-2017 —— - ---- 29-Aug-2017 21-Feb-2018 v
MWO03, 0S5,

FDOO01, RBO001,

TBO0O1

EP231D: (n:2) Fluorotelomer Sulfonic Acids

HDPE (no PTFE) (EP231X)

MWO001, MWO002, 25-Aug-2017 =——- ---- ---- 29-Aug-2017 21-Feb-2018 v
MWO003, 0SS5,

FDOO01, RBO001,

TB0O01

EP231P: PFAS Sums

HDPE (no PTFE) (EP231X)

MWO001, MWO002, 25-Aug-2017 —- - - 29-Aug-2017 21-Feb-2018 v
MWO003, 0S5,
FDOO01, RBO001,

TB001
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Quality Control Parameter Frequency Compliance

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

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

Quality GontroliSampIERES Rate (%) Quality Control Specification
Analytical Methods Method Reaular Actual Exvected | Evaluation

Laboratory Duplicates (DUP)

|Moisture Content \ EA055 2 \ 15 13.33  10.00 v NEPM 2013 B3 & ALS QC Standard
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X 2 \ 15 13.33 | 10.00 v NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS) [
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 15 6.67 500 | v | NEPM 2013 B3 & ALS QC Standard
Method Blanks (MB) .

|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 | 1 \ 15 | 6.67 \ 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 ContioliSREREE Rate (%) Quality Control Specification
Analvtical Methods Method Expected ‘ Evaluation

Laboratory Duplicates (DUP) [
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 0.00 v | NEPM 2013 B3 & ALS QC Standard

Laboratory Control Samples (LCS) .
|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X . X ‘ v | NEPM 2013 B3 & ALS QC Standard

Method Blanks (MB)

|Per— and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP23 ‘ v | NEPM 2013 B3 & ALS QC Standard
Matrix Spikes (MS) .
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X | \ | . \ X \ 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 Method Matrix Method Descriptions i
Moisture Content EA055 SOIL 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).
Per- and Polyfluoroalkyl Substances EP231X SOIL In-House. A portion of soil is extracted with MTBE. The extractis taken to dryness, made up in mobile phase.
(PFAS) by LCMSMS Analysis is by LC/MSMS, ESI Negative Mode using MRM. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.
Per- and Polyfluoroalkyl Substances EP231X WATER In house: Direct injection analysis of fresh waters after dilution (1:1) with methanol. Analysis by
(PFAS) by LCMSMS LC-Electrospray-MS-MS, Negative Mode using MRM. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.
Preparation Methods  Method  Matix  Method Descriptions
Sample Extraction for PFAS EP231-PR In house
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Work Order

Amendment

Client

Contact
Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

Sampler

Dates
Date Samples Received

Client Requested Due
Date

Delivery Details
Mode of Delivery

No. of coolers/boxes
Receipt Detail

: ES1721241
©1
: GHD PTY LTD

: MS ALISON MONKLEY
: PO BOX 5403

NEWCASTLE WEST NSW, AUSTRALIA
2302

. alison.monkley@ghd.com

: 2219058

: TASMAN COUPE

- 25-Aug-2017 14:26
- 11-Sep-2017

: Undefined
1

General Comments

® This report contains the following information:
- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables
Sample SW PIT 01 (water matrix) was not received.
Please refer to the Proactive Holding Time Report table below which summarises breaches of
recommended holding times that have occurred prior to samples/instructions being received at
the laboratory. The absence of this summary table indicates that all samples have been received

within the recommended holding times for the analysis requested.
® Please direct any queries you have regarding this work order to the above ALS laboratory contact.

Analytical work for this work order will be conducted at ALS Sydney.

Laboratory

Contact
Address

: Environmental Division Sydney
: Vanessa Mattes
: 277-289 Woodpark Road Smithfield

NSW Australia 2164

E-mail
Telephone
Facsimile

Page 10f3
Quote number

QC Level

Issue Date
Scheduled Reporting Date

Security Seal
Temperature
No. of samples received / analysed

® Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of work order.

RIGHT SOLUTIONS

- ALSEnviro.Sydney@alsglobal.com
. +61-2-8784 8555
. +61-2-8784 8500

: ES2017GHDSER0024 (SY/361/17)
: NEPM 2013 B3 & ALS QC Standard

. 08-Sep-2017
: 11-Sep-2017

: Not intact.
: 20.6
21279

RIGHT PARTNER
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Work Order - ES1721241 Amendment 1
Client : GHD PTY LTD

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

® No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory
process necessary for the execution of client requested
tasks. Packages may contain additional analyses, such
as the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time is provided, the sampling
default 00:00 on the date of sampling. If no sampling date z
is provided, the sampling date will be assumed by the %
laboratory and displayed in brackets without ’:g E
component Q.8 (\:’
T 8 |x 3
Matrix: SOIL BE5|n?
FOIR S
w oo |t
Laboratory sample Client sampling Client sample ID o 2o 2
ID date / time 2219k
ES1721241-010 25-Aug-2017 00:00 SW PIT 01 v v
8
>
2
o @©
< &
xr 8|x 5
w s = 2
) EgIQ 5
Matrix: WATER .82
g2,
Laboratory sample Client sampling Client sample ID % % )
ID date / time Selsk
ES1721241-001 25-Aug-2017 00:00 A MWO0O01 v
ES1721241-002 25-Aug-2017 00:00  MWO002 v
ES1721241-003 25-Aug-2017 00:00 = MWO003 v
ES1721241-004 25-Aug-2017 00:00 A OS5 v
ES1721241-005 25-Aug-2017 00:00  FDO0O1 v
ES1721241-006 25-Aug-2017 00:00  RBOO1 v
ES1721241-007 25-Aug-2017 00:00 = FB0O1 v
ES1721241-008 25-Aug-2017 00:00  TBOO1 v
ES1721241-009 25-Aug-2017 00:00 A MWO001 DRY v
ES1721241-011 25-Aug-2017 00:00 SW PIT 01 v
ES1721241-012 29-Aug-2017 00:00  SW PIT 01 v

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.



Issue Date : 08-Sep-2017

Page :30f3
Work Order - ES1721241 Amendment 1
Client : GHD PTY LTD ALS

Requested Deliverables
ACCOUNTS PAYABLE (Brisbane)

- A4 - AU Tax Invoice (INV) Email ap-fss@ghd.com
ALISON MONKLEY
- *AU Certificate of Analysis - NATA (COA) Email alison.monkley@ghd.com
- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email alison.monkley@ghd.com
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email alison.monkley@ghd.com
- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email alison.monkley@ghd.com
- Chain of Custody (CoC) (COC) Email alison.monkley@ghd.com
- EDI Format - ENMRG (ENMRG) Email alison.monkley@ghd.com
- EDI Format - ESDAT (ESDAT) Email alison.monkley@ghd.com
- EDI Format - GHDNEW (GHDNEW) Email alison.monkley@ghd.com
JACQUI HALLCHURCH
- *AU Certificate of Analysis - NATA (COA) Email jacqui.hallchurch@ghd.com
- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email jacqui.hallchurch@ghd.com
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email jacqui.hallchurch@ghd.com
- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email jacqui.hallchurch@ghd.com
- Chain of Custody (CoC) (COC) Email jacqui.hallchurch@ghd.com
- EDI Format - ENMRG (ENMRG) Email jacqui.hallchurch@ghd.com
- EDI Format - ESDAT (ESDAT) Email jacqui.hallchurch@ghd.com
- EDI Format - GHDNEW (GHDNEW) Email jacqui.hallchurch@ghd.com
JACQUI TAYLOR
- *AU Certificate of Analysis - NATA (COA) Email jacqui_taylor@ghd.com
- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email jacqui_taylor@ghd.com
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email jacqui_taylor@ghd.com
- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email jacqui_taylor@ghd.com
- Chain of Custody (CoC) (COC) Email jacqui_taylor@ghd.com
- EDI Format - ENMRG (ENMRG) Email jacqui_taylor@ghd.com
- EDI Format - ESDAT (ESDAT) Email jacqui_taylor@ghd.com
- EDI Format - GHDNEW (GHDNEW) Email jacqui_taylor@ghd.com
ntl car
- *AU Certificate of Analysis - NATA (COA) Email ntl.car@ghd.com
- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email ntl.car@ghd.com
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email ntl.car@ghd.com
- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email ntl.car@ghd.com
- Chain of Custody (CoC) (COC) Email ntl.car@ghd.com
- EDI Format - ENMRG (ENMRG) Email ntl.car@ghd.com
- EDI Format - ESDAT (ESDAT) Email ntl.car@ghd.com
- EDI Format - GHDNEW (GHDNEW) Email ntl.car@ghd.com
TASMAN COUPE
- *AU Certificate of Analysis - NATA (COA) Email tasman.coupe@ghd.com
- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email tasman.coupe@ghd.com
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email tasman.coupe@ghd.com
- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email tasman.coupe@ghd.com
- Chain of Custody (CoC) (COC) Email tasman.coupe@ghd.com
- EDI Format - ENMRG (ENMRG) Email tasman.coupe@ghd.com
- EDI Format - ESDAT (ESDAT) Email tasman.coupe@ghd.com

EDI Format - GHDNEW (GHDNEW) Email tasman.coupe@ghd.com



CHAIN OF (L] ApELADE (] paRwIN (] mackar MEWGASTLE {3 roma [] woLLoneoNG
cusToDY (] BRISBANE ] EMERALD [ meLouRNe (3 nowna [ srouer
" ALS Labératory: , .
ALS) Enuwircrnumentat please tick — [ cHincHILLA () oLapsToNE (] mupcEE ) Perm (] TownsviLLe
CLIENT: e TURNAROUND REQUIREMENTS: [ Standard TAT (List due date): é/ /i1 FORLAB
Q ial® (Standard TAT may be longer for O Non Standard or urgent TAT (List due d/;!e):
OFFICE: \\JE;UQCA\S,TL& some tests e.g. Ultra Trace Organics)
PROJECT: 2 2 190 % ALS QUOTE NO.: fgk[ /36’ /,t - COC SEQUENCE NUMBER  (Gircle)
PURCHASE ORDER NUMBER: : coc: @ 2 3 4 5 6 7
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ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed to attract suite price) Additional Information
Where Metals are required, specify Total (unfiltered bottle required) or dissolved (field filtered bottie required).
0 | X
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h TYPE & PRESERVATIVE < = ,,) ) levels, dilutions, or samples
LABID SAMPLE ID DATE/ TIME E (refer ta codes below) 'é E ) ﬁ requiring specific QC analysis
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Water Container Codes: P = Unpreserved Plastic; N = Nitric Preserved Plastic; ORC = Nitric Preserved ORC; 5H = Sodium Hydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreservad;
AP - Airfreight Unpreserved Plastic; V8 = VOA Vial Sulfuric Preserved; AV = Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Speciation bottle; SP = Sulfuric Pressived Plastic; 2 2 6 8 l 1
LI = Lugols ladine Preserved; STT = Sterile Sodium Thiosulfate Preserved; Z = Zinc Acetate Preserved Bottie; £ = Ed TA Preserved Bottles; ST = Sterile Bottle  Soif Container Codes: ASS = Plastic Bag for Acid Sulphate Sails; B = Unpreserved Bag.
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CERTIFICATE OF ANALYSIS

Work Order :ES1721647 Page :10f6

Client : GHD PTY LTD Laboratory : Environmental Division Sydney

Contact : MS JACQUI HALLCHURCH Contact : Vanessa Mattes

Address : PO BOX 5403 Address . 277-289 Woodpark Road Smithfield NSW Australia 2164

NEWCASTLE WEST NSW, AUSTRALIA 2302

Telephone 1 +61 02 9239 7100 Telephone . +61-2-8784 8555

Project - 2219058 Date Samples Received : 30-Aug-2017 15:00 W\

Order number D m— Date Analysis Commenced 1 03- - N \ —/ //’, A
ysi 03-Sep-2017 g\\\_///z

C-O-C number P Issue Date . 07-Sep-2017 12:03 g ——— = N ATA

Sampler D ilm

Site — NS v

AN

Quote number - SY/361/17 '/"/nlu\“ » Accreditation No. 825

No. of samples received -4 Accredited for compliance with

No. of samples analysed 4 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

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES1721647
Client : GHD PTY LTD
Project - 2219058 ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a
time component.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
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Work Order - ES1721647
Client : GHD PTY LTD
Project - 2219058
Analytical Results

Sub-Matrix: DI WATER LEACHATE
(Matrix: WATER)

Client sample ID

MWwW001_0.0-0.1

MW002_0.0-0.2

SWALE1

BRIDGE 1

Client sampling date / time

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

17-Aug-2017 00:00

sulfonamide (EtFOSA)

Compound CAS Number LOR Unit ES1721647-001 ES1721647-002 ES1721647-003 ES1721647-004 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 nne
(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 Mg/l 0.05 0.22 0.07 <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 f—
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 0.03 0.07 0.04 <0.02 -
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L 0.05 0.06 0.04 <0.02 -
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L 0.04 0.06 0.03 <0.01 -em-
Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L 0.10 0.08 0.03 <0.02 -
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L 0.08 0.05 0.02 <0.02 -
Perfluoroundecanoic acid 2058-94-8 | 0.02 pg/L <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 —
(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 - ES1721647
Client : GHD PTY LTD
Project - 2219058
Analytical Results
Sub-Matrix: DI WATER LEACHATE Client sample ID MWO001_0.0-0.1 MwW002_0.0-0.2 SWALE1 BRIDGE 1
(Matrix: WATER)
Client sampling date / time 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 -—--
Compound CAS Number LOR Unit ES1721647-001 ES1721647-002 ES1721647-003 ES1721647-004 mmmmmnan
Result Result Result Result -
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methyl perfluorooctane 2448-09-7| 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 0.06 <0.05 -
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.05 Mg/l 0.05 0.11 <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)
Sum of PFAS — | 0.01 ug/L 0.40 0.65 0.31 <0.01
Sum of PFHxS and PFOS 355-46-4/1763-23-| 0.01 ug/L 0.05 0.22 0.09 <0.01 -
1
Sum of PFAS (WA DER List) — 0.01 pg/L 0.22 0.52 0.26 <0.01 ———-
EP231S: PFAS Surrogate
13C4-PFOS 78.7 80.7 80.5 ————
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Analytical Results
Sub-Matrix: SOIL Client sample ID MW001_0.0-0.1 MW002_0.0-0.2 SWALE1 BRIDGE 1
(Matrix: SOIL)
Client sampling date / time 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 17-Aug-2017 00:00 -
Compound CAS Number Unit ES1721647-001 ES1721647-002 ES1721647-003 ES1721647-004 mmmmmnan
Result Result Result Result -
ENG60: Bottle Leaching Procedure
Final pH 6.7 6.4
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Work Order - ES1721647
Client : GHD PTY LTD
Project - 2219058

Surrogate Control Limits

Sub-Matrix: DI WATER LEACHATE Recovery Limits (%)
CAS Number Low ‘ High

EP231S: PFAS Surrogate
13C4-PFOS 60 \ 130
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4 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 Quality Control Report contains the following information:

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

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

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

Signatories

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

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW
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Work Order . ES1721647
Client . GHD PTY LTD
Project . 2219058 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: 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: 1091307
EB1718002-006 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 ug/L <0.01 <0.01 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 ug/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 pg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 ug/L <0.02 <0.02 0.00 No Limit
EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 1091307) |
EB1718002-006 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 0.00 No Limit
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4|  0.02 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9|  0.02 Hg/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 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8|  0.02 Hg/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 Hg/L <0.02 <0.02 0.00 No Limit
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7|  0.05 Hg/L <0.05 <0.05 0.00 No Limit
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 <0.1 0.00 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1091307)
EB1718002-006 Anonymous 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 pg/L <0.02 <0.02 0.00 No Limit

sulfonamidoacetic acid (EtFOSAA)
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Work Order . ES1721647
Client - GHD PTY LTD
Project . 2219058 ALS
Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 1091307) - continued :
EB1718002-006 Anonymous EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.05 ‘ ug/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 perfluorooctane 2448-09-7 0.05 pg/L <0.05 <0.05 0.00 No Limit
sulfonamidoethanol (MeFOSE)
EP231X: N-Ethyl perfluorooctane 1691-99-2 0.05 ug/L <0.05 <0.05 0.00 No Limit

sulfonamidoethanol (EtFOSE)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 1091307)

EB1718002-006 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 Mg/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: 1091307)
EB1718002-006

ug/L <0.01 <0.01 0.00 No Limit

Anonymous
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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: WATER 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: 1091307)
EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 ug/L <0.02 0.5 pg/L 92.0 70 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.02 ug/L <0.02 0.5 pg/L 105 70 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 pg/L <0.02 0.5 pg/L 103 70 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.02 pg/L <0.02 0.5 pg/L 106 70 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 Mg/l <0.01 0.5 pg/L 94.6 70 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.02 Hg/L <0.02 0.5 pg/L 125 70 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1091307) f
EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 2.5 pg/lL 85.2 70 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 pg/L <0.02 0.5 pg/L 99.0 70 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 ug/L <0.02 0.5 pg/L 104 70 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 ug/L <0.02 0.5 pg/L 103 70 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/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 116 70 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.02 pg/L <0.02 0.5 pg/L 110 70 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.02 Mg/l <0.02 0.5 pg/L 107 70 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.02 pg/L <0.02 0.5 pg/L 99.2 70 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.02 pg/L <0.02 0.5 pg/L 117 70 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.05 ug/L <0.05 1.25 pg/L 108 70 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1091307) ]
EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.02 Hg/L <0.02 0.5 g/l 105 70 130
EP231X: N-Methyl perfluorooctane sulfonamide (MeFOSA) 31506-32-8 0.05 Hg/L <0.05 1.25 ug/L 94.7 70 150
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 0.05 Mg/l <0.05 1.25 pg/L 91.3 70 150
EP231X: N-Methyl perfluorooctane sulfonamidoethanol 2448-09-7 0.05 pg/L <0.05 1.25 pg/L 118 70 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.05 pg/L <0.05 1.25 ug/L 105 70 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 0.02 pg/L <0.02 0.5 pg/L 99.0 70 130
(MeFOSAA)
EP231X: N-Ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 0.02 pg/L <0.02 0.5 ug/L 89.0 70 130
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1091307) |
EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 Mg/l <0.05 0.5 ug/L 106 70 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 Hg/L <0.05 0.5 pg/L 101 70 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 pg/L <0.05 0.5 pg/L 121 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

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1091307) - continued 3
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 | 0.05 \ ug/L <0.05 0.5 pg/L 88.2 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: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID B CAS Number Concentration MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 1091307) :
EB1718002-006 Anonymous EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.5 pg/L 94.6 50 130
EP231X: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.5 pg/L 102 50 130
EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.5 pg/iL 97.6 50 130
EP231X: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.5 pg/L 100 50 130
EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.5 pg/iL 97.0 50 130
EP231X: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.5 pg/L 105 50 130
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 1091307) 1
EB1718002-006 Anonymous EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 2.5 gL 86.0 50 130
EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.5 pg/iL 114 50 130
EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.5 pg/L 111 50 130
EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.5 pg/L 123 50 130
EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.5 g/l 116 50 130
EP231X: Perfluorononanoic acid (PFNA) 375-95-1 0.5 pg/L 116 50 130
EP231X: Perfluorodecanoic acid (PFDA) 335-76-2 0.5 pg/L 116 50 130
EP231X: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.5 pg/iL 120 50 130
EP231X: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.5 pg/L 118 50 130
EP231X: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.5 pg/L 111 50 130
EP231X: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 1.25 pg/L 112 50 150
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1091307)
EB1718002-006 Anonymous EP231X: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.5 pg/L 128 50 130
EP231X: N-Methyl perfluorooctane sulfonamide 31506-32-8 1.25 pg/L 104 50 150
(MeFOSA)
EP231X: N-Ethyl perfluorooctane sulfonamide (EtFOSA) 4151-50-2 1.25 pg/L 103 50 150
EP231X: N-Methy! perfluorooctane sulfonamidoethanol 2448-09-7 1.25 pg/L 109 50 150
(MeFOSE)
EP231X: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 1.25 pg/L 829 50 150
(EtFOSE)
EP231X: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.5 pg/L 110 50 130

acid (MeFOSAA)
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Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID B CAS Number Concentration MS Low High
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 1091307) - continued
EB1718002-006 Anonymous EP231X: N-Ethyl perfluorooctane sulfonamidoacetic 2991-50-6 0.5 pg/L 116 50 130
acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 1091307)
EB1718002-006 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.5 pg/L 114 50 130
EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.5 g/l 109 50 130
EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.5 pg/L 126 50 130
EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.5 pg/L 67.4 50 130
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Laboratory : Environmental Division Sydney
Telephone : +61-2-8784 8555

Date Samples Received : 30-Aug-2017

Issue Date : 07-Sep-2017

No. of samples received -4

No. of samples analysed -4

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

report contribute to the overall DQO assessment and reporting for guideline compliance.

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

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

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

Outliers : Analysis Holding Time Compliance

NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS

RIGHT PARTNER
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Analysis Holding Time Compliance

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

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

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

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

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

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

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

ENG60: Bottle Leaching Procedure

on-Volatile Leach: 180 day HT (e.g. metals ex.Hg) (EN60-Dla)
Mw001_0.0-0.1, MW002_0.0-0.2, 17-Aug-2017 | 03-Sep-2017 13-Feb-2018 v
SWALE1, BRIDGE 1

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

EP231A: Perfluoroalkyl Sulfonic Acids

HDPE (no PTFE) (EP231X)
MWO001_0.0-0.1, MW002_0.0-0.2, 03-Sep-2017 - - ---- 06-Sep-2017 02-Mar-2018 v
SWALE1, BRIDGE 1

EP231B: Perfluoroalkyl Carboxylic Acids ‘

HDPE (no PTFE) (EP231X)
MWO001_0.0-0.1, MW002_0.0-0.2, 03-Sep-2017 e—- - - 06-Sep-2017 02-Mar-2018 v

SWALE1, BRIDGE 1

EP231C: Perfluoroalkyl Sulfonamides

HDPE (no PTFE) (EP231X)
MWO001_0.0-0.1, MW002_0.0-0.2, 03-Sep-2017 ——- - - 06-Sep-2017 02-Mar-2018 v

SWALE1, BRIDGE 1

EP231D: (n:2) Fluorotelomer Sulfonic Acids '

HDPE (no PTFE) (EP231X)
MWO001_0.0-0.1, MW002_0.0-0.2, 03-Sep-2017 ——- - - 06-Sep-2017 02-Mar-2018 v

SWALE1, BRIDGE 1

EP231P: PFAS Sums [

HDPE (no PTFE) (EP231X)
MWO001_0.0-0.1, MW002_0.0-0.2, 03-Sep-2017 e—- - - 06-Sep-2017 02-Mar-2018 v

SWALE1, BRIDGE 1
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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: WATER Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Quality GontroliSampIERES Rate (%) Quality Control Specification
Analytical Methods Method Reaular Actual Exvected | Evaluation

Laboratory Duplicates (DUP)

|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 1 5 20.00 5.00 ‘ v I NEPM 2013 B3 & ALS QC Standard
Method Blanks (MB) .
|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 5 20.00 500 | v | NEPM 2013 B3 & ALS QC Standard

Matrix Spikes (MS) i

|Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS \ EP231X | 1 \ 5 | 2000 500 | 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 Method Matrix Method Descriptions

EP231X In house: Direct injection analysis of fresh waters after dilution (1:1) with methanol. Analysis by
LC-Electrospray-MS-MS, Negative Mode using MRM. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.

Per- and Polyfluoroalkyl Substances
(PFAS) by LCMSMS

‘ Preparation Methods Method Matrix Method Descriptions |
EN60-Dla In house QWI-EN/60 referenced to AS4439.3 Preparation of Leachates

Deionised Water Leach
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Work Order

Client
Contact
Address

E-mail
Telephone
Facsimile

Project

Order number
C-O-C number
Site

Sampler

Dates
Date Samples Received

Client Requested Due
Date

Delivery Details
Mode of Delivery

No. of coolers/boxes
Receipt Detail

: ES1721647

: GHD PTY LTD
: MS JACQUI HALLCHURCH
: PO BOX 5403

NEWCASTLE WEST NSW, AUSTRALIA
2302

. jacqui.hallchurch@ghd.com
: +61 02 9239 7100
: +61 02 9239 7199

: 2219058

- 30-Aug-2017 15:00
. 06-Sep-2017

: Undefined

General Comments

® This report contains the following information:
- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables
This is rebatch of ES1720652
Please refer to the Proactive Holding Time Report table below which summarises breaches of
recommended holding times that have occurred prior to samples/instructions being received at
the laboratory. The absence of this summary table indicates that all samples have been received

within the recommended holding times for the analysis requested.
® Please direct any queries you have regarding this work order to the above ALS laboratory contact.
® Analytical work for this work order will be conducted at ALS Sydney.

® Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of work order.

RIGHT SOLUTIONS

Laboratory

Contact
Address

E-mail
Telephone
Facsimile

Page
Quote number

: Environmental Division Sydney
: Vanessa Mattes
. 277-289 Woodpark Road Smithfield

NSW Australia 2164

- ALSEnviro.Sydney@alsglobal.com
. +61-2-8784 8555
: +61-2-8784 8500

:10of3
: ES2017GHDSER0024 (SY/361/17)

QC Level : NEPM 2013 B3 & ALS QC Standard
Issue Date : 30-Aug-2017
Scheduled Reporting Date : 06-56[)-2017
Security Seal - Not Available
Temperature - 41C

No. of samples received / analysed -4/4

RIGHT PARTNER
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

® No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory
process necessary for the execution of client requested
tasks. Packages may contain additional analyses, such
as the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time is provided, the sampling time will

default 00:00 on the date of sampling. If no sampling date z
is provided, the sampling date will be assumed by the %
laboratory and displayed in brackets without a time S E
Q N

component o ry
o g|x3

Matrix: SOIL o225 ®
© N =

Zz oo P

) w g wh

Laboratory sample Client sampling Client sample ID 25292
ID date / time 233k
ES1721647-001 17-Aug-2017 00:00 MWO001_0.0-0.1 v v
ES1721647-002 17-Aug-2017 00:00 MWO002_0.0-0.2 v v
ES1721647-003 17-Aug-2017 00:00 = SWALE1 v v
ES1721647-004 17-Aug-2017 00:00 BRIDGE 1 v v

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.
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Work Order - ES1721647 Amendment 0
Client : GHD PTY LTD

Requested Deliverables
ACCOUNTS PAYABLE (Brisbane)

A4 - AU Tax Invoice (INV)

ALISON MONKLEY

JA

ntl

*AU Certificate of Analysis - NATA (COA)

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI)
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Notification - Environmental HT (SRN)
Chain of Custody (CoC) (COC)

EDI Format - ENMRG (ENMRG)

EDI Format - ESDAT (ESDAT)
CQUI HALLCHURCH

*AU Certificate of Analysis - NATA (COA)

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI)
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Notification - Environmental HT (SRN)
Chain of Custody (CoC) (COC)

EDI Format - ENMRG (ENMRG)

EDI Format - ESDAT (ESDAT)

car

*AU Certificate of Analysis - NATA (COA)

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCl)
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Notification - Environmental HT (SRN)
Chain of Custody (CoC) (COC)

EDI Format - ENMRG (ENMRG)

EDI Format - ESDAT (ESDAT)

RESULTS CONT LAND TEAM

*AU Certificate of Analysis - NATA (COA)

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI)
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Natification - Environmental HT (SRN)
Chain of Custody (CoC) (COC)

EDI Format - ENMRG (ENMRG)

EDI Format - ESDAT (ESDAT)

TASMAN COUPE

*AU Certificate of Analysis - NATA (COA)

*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI)
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)

A4 - AU Sample Receipt Notification - Environmental HT (SRN)
Chain of Custody (CoC) (COC)

EDI Format - ENMRG (ENMRG)

EDI Format - ESDAT (ESDAT)

Email

Email
Email
Email
Email
Email
Email
Email

Email
Email
Email
Email
Email
Email
Email

Email
Email
Email
Email
Email
Email
Email

Email
Email
Email
Email
Email
Email
Email

Email
Email
Email
Email
Email
Email
Email

ap-fss@ghd.com

alison.monkley@ghd.com
alison.monkley@ghd.com
alison.monkley@ghd.com
alison.monkley@ghd.com
alison.monkley@ghd.com
alison.monkley@ghd.com
alison.monkley@ghd.com

jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com
jacqui.hallchurch@ghd.com

ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com

ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com
ntl.car@ghd.com

tasman.coupe@ghd.com
tasman.coupe@ghd.com
tasman.coupe@ghd.com
tasman.coupe@ghd.com
tasman.coupe@ghd.com
tasman.coupe@ghd.com
tasman.coupe@ghd.com



Fadi Soro

From: Saman Taeidi Sofgl't
Sent: Wednesday, 30 August 2017 2:38 PM ‘;?r*
To: Fadi Soro

Cc: Helen Simpson

Subject: ' FW: RESULTS & EDD for ALS Workorder : ES1720652 | Your Reference: 2219058

Hi Fadi,

Can you please arrange this rebatch.

Kind Regards,

Saman Taeidi
Sample Adminjstration Coordinator, Environmental
Sydney

Environmental Divisicn
Syilney
‘Work Order Reference

T +61 2 8784 8555 -Q +61 2 8784 8504
F+61 2 8784 8500

saman.taeidi@alsglobal.com =S$1721 647
277-289 Woodpark Road ‘
Smithfield NSW 2164 ‘ ,
AUSTRALIA |
Esubscrive B Follow us on LinkedIn ‘ i '
We are keen for your feedback! Please click here for your 1 question survey | Telephone +61-2.676 g5t

EnviroMail™ 115 - Rapid MALDI-TOF MS confirmation on standard and low level Legionella culture methods
EnviroMail™ 114 - Asbestos Fibre Identification by SEM/EDS

EnviroMail™ 113 - Amoeba Confirmation PCR

EnviroMaii™ 112 - Algal Capabilities

EnviroMail™ 111 - Analysis of VOCs by Thermal Desorption Analysis

EnviroMaif™ 110 - Identifying Hidden PFAS Chemicals in Environmental Samples and Firefighting Foams
Summary of all EnviroMails™ by Cateqgory

t?é Subscribe to EnviroMail™ IE Follow us on Linkedin
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www.alsglobal.com

From: Taz Coupe [mailto:Taz.Coupe @ghd.com]

Sent: Wednesday, 30 August 2017 2:25 PM

To: Saman Taeidi <Saman.Taeidi@alsglobal.com>; Helen Simpson <helen.simpson@aisglobal.com>; Samples Sydney <Samples.Sydney@alsglobal.com>
Cc: Alison Monkley <Alison.Monkley@ghd.com>

Subject: FW: RESULTS & EDD for ALS Workorder : ES1720652 | Your Reference:; 2219058

Good afternoon,
-‘w\\ Su 08 fox St
Please arrange the following to be analysed using ASLP (DI Water) for PFAS analy‘?ﬁs:
I MWO01_0.0-0.1 = ook
Z MW002_0.0-0.2 = G\
3 SWALE1 = 1N
- T\
Y BRIDGE1 = w0 e ob%

Regards
% T

Tasman Coupe
Environmental Engineer

GHD

T: 61 24910 7771} V: 227771 | E: tasman.coupe@ghd.com

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia | www.ghd.com
WATER | ENERGY & RESOURCES | ENVIRONMENT | PROPERTY & BUILDINGS | TRANSPORTATION

. 1% Please consider our environment before printing this email

From: angel-no-reply@alsglobal.com [mailto:angel-no-reply@alsglobal.com]

Sent: Tuesday, 29 August 2017 1:06 PM

To: Taz Coupe <Taz.Coupe@ghd.com>

Subject: RESULTS & EDD for ALS Workorder : ES1720652 | Your Reference: 2219058
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Deliverables for ALS Workorder
ES1720652

Project: 2219058

Dear TASMAN COUPE,

Please find enclosed the following deliverables for ES1720652:

ES1720652_0_COA pdf
ES1720652_0 _ENMRG.CSV
Esdat_ES1720652 zip
ES1720652_0_QC.pdf
ES1720652_0_QCI.pdf
ES1720652_0_GHDNEW.csv
ES1720652_COC.pdf
ES1720652_COC_1.pdf

Report Recipients

¢ ACCOUNTS PAYABLE (Brisbane)
O  ES1720652_COG.pdf (Email)
O  E$1720652_COC_1.pdf (Email)
*  JACQUI HALLCHURCH
©  ES1720652_0_COA.pdf (Email)
o ES1720652_0_ENMRG.CSV (Email)
©  ES1720852_0_QC.pdf (Email)



ES1720852_0_QCLpdf (Email)
Esdat_ES1720852.zip (Email)
ES1720652_0_GHDNEW.csv (Email)
ES1720652_COGC.pdf (Email)

O  ES1720652_COC_1.pdf (Email)
*  TASMAN COUPE
ES1720652_0_COA pef (Email)
ES1720652_0_ENMRG.CSV (Email)
Esdat_ES1720652.zip (Email)
ES1720652_0_QC.pdf (Email)
ES1720852_0_QCI.pdf (Email)
ES1720652 0_GHDNEW.csv (Email)
ES1720652_COC.pdf (Email)
ES1720652_COC_1.pdf (Email)
*  ALISON MONKLEY
ES1720652_0_COA pdf (Email)
E$1720652_0_ENMRG.CSV (Email)
Esdat ES1720652.zip (Email)
ES1720652_0_QC.pdf (Email)
ES1720652_0_QC!.pdf (Email)
E$1720652_0_GHDNEW csv (Email)
ES1720652_COG.pdf (Email)
ES1720652_COC_1.pdf (Email)

O0CO0O000O0QO0 0000

COoOO0COQCOO0OO

* ntlcar

ES1720652_0_COA.pdf (Email)
ES1720652_0_ENMRG.CSV (Email}
Esdat_ES1720652.zip (Email)
E51720652_0_QC.pdf (Email)
ES1720852_0_QCI.pdf (Email)
ES1720652_COC.pdf (Email}
ES1720652_COC_1.pdf (Email)

00 C0000O0

www.alsglobal.com
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and then delete all copies of this email. You must not copy, distribute, print or otherwise use the information. Email may be stored by the Company to support
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Appendix H - Survey report

GHD | Report for Coal Services Pty Ltd - Newcastle Mines Rescue Station, 2219058



‘ . JOB NO: 170839
= & g eo S u r‘V Monitoring Well Coordinates
* DATE: 28/08/2017 SITE NAME: 533 Lake Rd Argenton
consulting surveyors, planners & engineers
GEOSURV PTY LTD posaxriszo CONTRACTOR GHD Pty Ltd APPROVED BY: Wayne Heaton
ABN 99 121 987 004 ROYAL EXCHANGE NSW 1225
tel: 1300 554 675
WWW.gEeosury.com.au sl e s, ACTIVITY: Locate top of monitoring well conduit and Lid
Coordinate on MGA Zone 56 Azimuth and A.H.D Datum
Well Number Easting Northing R.L.
MWO001 371652.323 6354728.232 5.835
MWO0O01L 371652.312 6354728.229 5.950
MWO002 371638.294 6354707.950 6.102
MWO002L 371638.256 6354707.991 6.172
MWO003 371574.545 6354738.690 5.677
MWO0O03L 371574.508 6354738.758 5.769
0S5 371532.775 6354671.798 4.244
0S5 NS 371533.247 6354671.601 3.690
OS5A 371534.864 6354675.108 4.186
OS5A NS 371535.553 6354675.121 3.566

CASING

LID

CASING

LID

CASING

LID

CASING

Natural Surface
CASING

Natural Surface
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Level 3, GHD Tower
24 Honeysuckle Drive
T:61249799999 F:61249799988 E: ntimail@ghd.com

© GHD 2017

This document is and shall remain the property of GHD. The document may only be used for the
purpose for which it was commissioned and in accordance with the Terms of Engagement for the
commission. Unauthorised use of this document in any form whatsoever is prohibited.
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