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Executive Summary

I ntroduction

BHP Billiton Western Australia Iron Ore (BHP WAI O) eng
Preliminary Per and Poly-fluoroal kyl Substances (PFAS)
6the Sited or MAC). The Site is | ocated approxi mately
Pil bara region of Western Australia (WA).

Objectives

The overarching objective o investigation is to

Source-Pat hway- Recep

f the
understanding of potenti al (PFAS)
to human health and the env

assess the potenti al ri sks

Site Characteristics

The Site operates under licence L7851/ 2002/ 6 issued b
Regul ation (DWER) within Mining Tenement ML281SA and
Open pit mining techniques, ore processing methods an
present on-site, including:
Mi ning of ore using conventional, progressive, open
Mi ne dewatering in order to access ore | ocated belo
Groundwater abstraction using a network of bores an
Site;
Water disposal infrastructure;
Waste management facilities (including inert and pu
Accommodati on camps and ancill ary support operation
Use of workshops, consumable storage areas, offices
ammonium nitrate and explosive storage facility) an
areas, refuelling stations and washdown facilities)
Scope of Work
The assessment included the tasks summarised bel ow:
Document review,;
Site I nspection, including |imited opportunistic sedi
|l denti fication of Areas of Potential Concern (AoPC) i
areas and sites identified during the Cardno site ins
Compl etion of the field assessment across the identif
Collection of 98 surface soil sampl es;
Coll ection of 21 sediment sampl es;
Collection of 19 surface water sampl es;
Coll ection of four groundwater samples from existin
Coll ection of 24 groundwater samples from groundwat
Coll ection of two samples from potable water supply
Coll ection of two samples from managed aquifer rech
|l dentified Potenti al Source Areas
On completion of the field assessment the results indi
PFAS is present and considered to potentially pose a r
AoPC 1 - Coondawanna Airport;
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AoPC 7 - New Firefighting Training Ground;
AoPC 9 - MAC Medical Centre;
AoPC 10 - Heavy Vehicle Workshops; and
AoPC 12 - Bioremediation Far m.
PFAS was identified within surface soil, surface water
concentrations that exceed the relevant adopted assess
Of the 51 surface soil and sedi ment samples across the
concentrations above the adopted ecological assessment
associated with unregulated compounds (such as 6:2 FTS
firefighting foams The elevated concentrations within
been discharged to the environment at these | ocations.
understood and is considered a residual data gap.
Given the |l arge site area, complex geology and depth t
indicate an i mmediate risk to receptors, although furt
the i mpacts and potential for future migration.
Recommendati ons
Foll owing refinement of the CSM the identified AoPC we
S-P-R linkages, |l argely due to I|Iimited delineation of
During the site visit, six BHP contaminated sites refe
investigated as part of future investigations.
AC-04 1 Inert Landfil/l;
AC-05 ¥ Area C Landfill T Putrescible;
AC-06 i Hi storical Sewerage Ilrrigation Area;
AC-13 i Bi oMax Evaporation Pond 1T OHP;
AC-17 iV Packsaddle Historical Sewerage I rrigation Are
AC-19 ¥ BioMax Evaporation Pond i E Deposit.
I n addition, it is recommended that the identified AoP
l nvestigation of soils at depth to assess subsurface
AoPC 1 (AC-16) - Coondawanna Airport;
AoPC 7 (No BHP 1 D) - New Firefighting Training Gr ol
AoPC 9 (AC-22) - MAC Medical Centre; and
AoPC 10 (AC-09) - Heavy Vehicle Workshops.
Assessment on the nature of the bioremediation cell s
terms of materi al management :
AoPC 12 (AC-03) - Bioremediation Far m.
I nstallation of groundwater monitoring bores down-gr a
mi grating to nearby receptors:
AoPC 1 (AC-16) - Coondawanna Airport;
AoPC 7 (No BHP 1 D) - New Fire Fighting Training Grc
AoPC 9 (AC-22) - MAC Medical Centre;
AoPC 10 (AC-09) - Heavy Vehicle Workshops; and
AoPC 12 (AC-03) i Bioremediation Far m.
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Li st of Abbreviati ons ar
Chemical Names

PFAS
PFBS
PFPeS
PFHxS
PFHpS
PFOS
PFDS
PFBA
PFHXA
PFHpA
PFPeA
PFDA
PFUNDA
PFDoDA
PFTr DA
PFEFNA
PFOA
PFTeDA
FOSA

Me FOSA
Et FOSA
Me FOSE
Et FOSE
Me FOSAA
Et FOSAA
4:2 FTS
6:2 FTS
8:2 FTS
10: 2

AFFF
ANZECC
AoPC
ARMCANZ
AS

BGL

FTS

Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe
Pe

Australian

Bel ow Ground

Standard

Level

Cwl1i173100

12

January

2022 |

Commerci al i

n

Confidence

Per- and poly-fluoroal kyl substances
Perfluorobutane sulfonic acid
Perfl uoropentane sulfonic acid
Perfl uorohexane sul fonic acid
fluoroheptane sulfonic acid
fluorooctane sul fonic acid
fluorodecane sul fonic acid
fluorobutanoic acid
fluorohexanoic acid
fluoroheptanoic aci
fluoropentanoic acid
fluorodecanoic acid
fluoroundecanoic acid
fluorododecanoic acid
fluorotridecanoic acid
fluorononanoic acid
fluorooctanoic acid
fluorotetradecanoic acid
Perfluorooctane sulfonamide
N- Met hyl perfluorooctane sul fonamide
N- Et hyl perfluorooctane sul fonamide
N- Met hyl perfluorooctane sulfonamidoet hanol
N- Et hyl perfluorooctane sulfonamidoethanol
N- Met hyl perfluorooctane sulfonamidoacetic
N- Et hyl perfluorooctane sulfonamidoacetic
4: 2 Fluorotel omer sulfonic acid
6: 2 Fluorotelomer sulfonic acid
8:2 Fluorotelomer sulfonic acid
10: 2 Fluorotelomer sulfonic acid
Technical Ter ms
Aqgueous Film Forming Foam
Australian and New Zeal and Environment and Cons
Areas of Potenti al Concern
Agriculture and Resource Management Counci l of
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BHP BHP Billiton

BOM Bureau of Meteorology

CEC Cation Exchange Capacity

CoC Chain of Custody

CoPC Contaminant of Potential Concern

Cs Contaminated Site

CSM Conceptual Site Model

DA Designated Area

DER Department of Environment and Regul ati on
DO Di ssol ved Oxygen

DPaW Department of Parks and Wildlife

DQI Data Quality Indicator

DQO Data Quality Objective

DRF Decl ared Rare Flora

DSI Detailed Site Investigation

DWER Department of Water and Environment al Regul ati on
EC El ectrical Conductivity

EPA Environment Protection Authority

E MW El ectro Magnetic Wand

FFFTG Former firefighting training ground

FS Feasibility Study

GDA Geocentric Datum of Australia

GME Groundwater Monitoring Event

GPR Ground Penetrating Radar

HEPA Heads of EPAs Australia and New Zeal and
HV Heavy vehicle

| BRA I nterim Biogeographical Regionalisation of Aust
LCS Laboratory control sampl es

L OR Limit of Reporting

LV Light vehicle

MA C Mi ning Area C

MAR Mandatory Audit Report

MGA Map Grid of Australia

N/ A Not Applicabl e

NAPL Non- Agueous Phase Liquid

NATA Nati onal Association of Testing Authorities
NJV Newman Joint Venture

ORP Oxi dation Reduction Potenti al

ows Oil water separator

PPE Personal Protection Equi pment

PSI Preliminary Site Investigation

QA Qual ity Assurance

QcC Quality Control
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RPD Rel ati ve Percentage Difference
SAQP Sampling and Analysis Quality Pl an
S-P-R Source-pathway-receptor

SWL Standing water | evel

TDS Total dissolved solids

ucs Uni fied Classification System

WAI O Western Australia Iron Ore

WWT P Wastewater treatment plant

Uni t s

AcC Degrees Celsius

Ha Hectares

L Litre

m AHD Met ers Australian Height Datum
m BGL Metres Below Ground Level

m btoc Metres below Top of Casing
mg/ L Milligram per Litre

Og/ L Mi crograms per Litre

Cw1i173100 | 12 January 2022 | Commerci al in Confidence X i



™ Cardno o Preliminary PFAS Asse
B @Stantec Mi ning Area C

1 | ntroducti on
BHP Billiton Western Australia Iron Ore (BHP WAI O) eng
Preliminary Per and Poly-fluoroal kyl Substances (PFAS)
6the Sited or MAC). The Site is | ocated approxi mately
Pil bara region of Western Australia (WA), as shown in
1.1 Background
BHP WAI O currently operates a number of I ron Ore mines
the Pilbara region of WA. Current mining operations in
Eastern Ridge hub, | ocated approximately 5.0 km east
MA C, | ocated approximately 110 km northwest of Newman
Newman Joint Venture (NJV) hub, | ocated approxi mately
Whal eback;
Wheel arra Hil/l (Ji mblebar) Mine, | ocated approxi mat el
Yandi Mi ne, |l ocated approximately 120 km northwest of
Ore from the Pilbara operations is transported to Port
mai nline (and associated spur |lines). Ore is then ship
facilities at Nelson Point and Finucane |1 sl and.
MAC operates under | icence L7851/ 2002/6 issued by the
Regul ation (DWER) within Mining Tenement ML281SA and u
1.2 Objectives
The overarching objective of the investigation is to i
understanding of potenti al (PFAS) Source-Pathway-Recep
assess the potenti al risks to human health and the env
1.3 Context of Assessment

Prior to the completion of the field assessment the fo

Document Review i Review of identified potential cont
previous investigations, concentrating on the hydroge
hydrogeol ogical conceptualisation of the | ocal Pil bar
knowl edge base and document review information are pr
Site I nspection - A detailed site inspection was cond
obtained from the document review to understand the e
This information was utilised to develop of the Samp
i nspection was undertaken by Mark Harris (Cardno) wit
bet ween 3 and 5 May 2021 Details of the findings of
(Cardno, 2021):

Cardno 2021, Sampling and Analysis Quality Plan, Pr

Cw1173100, 11 August 2021.
Limited Surface Soil Sampling Program - During the co
soil and sedi ment sampling program was undertaken wit
understanding of potenti al contaminating activities w

Former firefighting training ground (FFFTG);

New heavy vehicle (HV) washdown bay; and

Packsaddl e wastewater treatment plant (WWTP).

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 1
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I ndependent Technical Review i BHP WAI O engaged a DWE
Mr Ron DO6Ercole of JBS&G Pty Ltd, as the Technical Ad
submitted to the Auditor for review and feedback inco
generally concurred with the sampling approach, notin
shall ow surface soil sampling and utilisation of exis
1.4 Rel evant Guidelines

The investigation, assessment, management and remediat
directed by the Contaminated Site (CS) Act, aided by a
DWER is responsible for the enforcement of the CS Act.
accordance with the following document s:

Australian Stand@uidd & St @ 4t8lke 2i0Mwbest i gati on and sampl.
contaminated soil s, Part 1 7T Non-volatile and semi-vo

Australian/ New Zeal and St awadtaerrd gAuSa INZtSy d6HabnTp. [1iln gl,9 9RBa r
sampling of groundwaters;

Department of Water and Environment al Regul ati on ( DWE
Contaminated Sites;

Heads of EPAs Australia and New Zealand (HEPA), 2020,
Pl an (NEMP);

Nati onal Environment Proté&dationaCo&nviFrooMERCR]|] P9®99E€
of Site Contamifasi ameniMed$ureegi stered May 2013;

u. sS. Environment al Pr ot eGuiidoann cAeg efnocry t(hEeP ADa t a2 0@Qula, | 6t vy
(EPA QA/ G-4); and

USEPA, @@®Wwi2dance on Environment al Dat a( BEWeA iFA/cG-t8i)o.n a

1.5 Standards and Basis of Assessment, Li mi
This assessment report has been prepared in general ac
an assessment of this type for the purpose, objectives
The opinions, conclusions and any recommendations in t
information reviewed at the date of preparation of he
update this report to account for events or changes oc
prepared. The current use of the Site wil!/ remain as i
The opinions, conclusions and any recommendations in t
assumpti on made by Cardno, and if so, these wild/l be ¢
extent the report relies on assumptions, these ca gi v
may not represent actual existing circumstances or eve
The opinions, conclusions and any ecommendations in t
and testing undertaken at or in connection with, speci
parts of the site may be different from the site condi
Site conditions (including the presence of hazardous s
after the date of this Report. Cardno does not accept

change to the site conditions. Cardno is also not resp
change.

The findings presented within this report are primar.i
throughout the assessment by Cardno such as soil, sed
data from the | ocations sampl ed. Reasonabl e effort ha
third parties such as anecdot al information provided
The | aboratory |l imits of reporting and assessment | ev
time of the assessment; and

The term PFAS refers to a | arge number of perfluorina
suite adopted for this assessment has included 28 con
Perfluorooctanesul fonic Acid (PFOS) and Perfluorohexa
sedi ment, | eachate, surface water nd groundwater san

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 2
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2 Site I nspection
A site inspection was undertaken by Mark Harris (Cardn
bet ween 3 and 5 May 2021. The site inspection was unde
> Familiarise the project team with operations at the S
> Undertake a visual assessment of BHP WAI O registered
>l nterview relevant operational personnel ;
> Undertake a visual assessment of additional potenti al

operational personnel; and
> Coll ect opportunistic samples to inform the subsequen
2.1.1 BHP WAI O I dentified Contaminated Sites/ Areas
As part of the site inspection each of the 18 BHP WAI O
were intended to be inspected. However, not all sitel/la
detailed in Table 2-1.
Table 2-1 BHP WAI O I dentified Contaminated Sites/ Areas
Potenti al Cont ami .
Areas I D I nformati on

. Thi s e was in a construction area
Inert Landfill Flank'&lé @enmon and is considered to
Area C Landfill - Putreé%'l%larea was, togated within an area
r||||ng

. . Locat ed ithin a a ive mining area
Hi storical Sewerage Irrclngag\ll rnb\é&rrggn A]C(fé

. . Loc d wi thin n active mining area
Bi oMax Evaporation Pondes-C lt,H riAndg'laate inspection
Packsaddl e Historic _1S]Iedvemla|gf9|ed as a potential PFAS ri sk &
Il rrigation Areas remedi ati on
Bi oMax Evaporation orh_dgLecfted within an active mining area
Deposit escort during site inspection
Details of the sites/areas inspected are provided in A
2.1.2 I nspection of Additional Areas of Potential Coi
During the site inspection four additional areas were
Raymond:
> Mulla Mulla Village Wastewater Treatment Plant and |Ir
> New Putrescible Landfill;
> Western, Centr al and Eastern Infiltration Ponds; and

> New Firefighting Training Ground.
These areas are in addition to the BHP WAI O registered

the inspection of these areas are presented in Appendi
2.2 Firefighting Foams

2.2.1 Coondewanna Airport

During the site inspection, discussions were undertake
and Larry) associated with the security and emergency

> There is one fire truck |l ocated at the airport, that

Cw1173100 | 12 January 2022 | Commer ci al in Confidence 3
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> 0ld foam utilised on-site was Fireaid 3%, with the ne
a fluorine free product). The ol d foam was phased out
> Approximately 20 drums of Respondal are stored, with

> Approximately three to four exercises are undertaken
exercise event every second year, unsure of when the

> There was no specific area around the airport where t
exercises were undertaken on the airport apron and no

2.2.2 Site Wide

The AFFF wutilised across the Site was changed out in J
Fireaid 3%, that has subsequently been replaced with a
During the site inspection each emergency vehicle cont
at the Mulla Mulla Village Emergency Station and consi
> FireAde 3% - One I BC (1,000 L), one drum (205 L) and
> Sol berg 3% - Two I BCés (1,000 L each), one drum (205
Photos of the foam products wutilised and stored on-sit
Figure 2-1 Foam Product s

Class B firefighting foams are commercial surfactant s
fl ammable fuel fires Al l Class B foams are not the sa
a PFAS perspective: fluorinated foams that contain PFA
PFAS. As displayed in Figure 2-2.

The current firefighting foam (Solberg 3%) is noted to
persistent solution

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 4
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Figure 2-2 Determination of Foam Ty
DETERMINE FOAM TYPE
1 .
Class A—Non-persistent Class B—Non-persistent Class B—Persistent
iwildland, timber, tyres) {e.g. fluorine-free) (AFFF, FP, FFFP, etc)
- - F F
"\
persed | renis: ml%ase 4 Long-chain Auorinated
Dis use to land emergency incidents -
acceptable. Avold use in acceptable (e.g. roadside m‘;"ﬁamﬂ (Legacy <(7, including e Tum o
or close to waterways spills, (995 mast “C6 based”, etc) -3 X
marina fires)
>
PHASE OUT
w b -
A
Biodegradable in-situ.

Prevent discharge of Bmﬁfm;:ﬂpr' Continued use provided Phase out ASAP before Withdraw ASAP.
runaff to waterways from O3t wesste aatemanit: complete containment in 7 luly 2019 with interim Compounds of very
areas of intense use (e.g. impervious bund/sump containment measures high concemn.

training) Discharge to sewer.
J
| 1 |
¥ !
Regulated waste. Regulated waste.

Concentrate disposal as Wastewater and concentrate
surfactant regulated waste e.g. dispasal as organo-halogen

wastewater treatment plant, regulated waste by high-

compaosting, recycling, etc. temperature incineration

CW1173100 | 12 January 2022 | Commercial in Confidence 5
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3 Areas of Potenti al Concern
Foll owing the completion of the document review and si
incorporating BHP WAI O registered contamination areas
i nspection. This |list excludes the six AoPC which were
Section 2.1.1)
Due to the conflicting naming convention and the fact
reference number, new AoPC numbers have been allocated
sites wild.l herein be referred to by their AoPC number
completion of future investigations, it is envisioned
all owing for the use of the AoPC nomenclature to be re
During the identification of AoPCs, consideration was
AoPC and fire protection systems on mobile and fixed p
facilities and a railway spur; fuel storage areas, ref
reported that identified impacted soils are deposited
foam suppression systems on fixed plant.
The AoPC as determined by Cardno that were considered
Table 3-1.
Table 3-1 Areas of Potenti al Concern
AoPC NBHP WAI O I D Location Activities of Co
AoPC 1 AC-16 Coondawanna Airport Firefi
AoPC 2 Not al | oMualtlead Mul | a Vil |l ageGaeMMIrPalanalnt hropogeni c u
cont aminat edl rsriitgeatliDon Ar ea treated wastewater
AoPC 3 Not al | odeaw eRlutar esci bl e Landf il General a
contaminated site | D di sposal
AoPC 4 Not al | oWestteedr m, Centr al anG@erEarsaleraant hropogenic u
contaminat edl nsfiitlet rlaDt i on Ponds treated wastewater
(storage/infiltration/discharge of mine
dewatering operations)
AoPC 5 AC-12 Packsaddl e WWTP Gener al a
treated wastewater
AoPC 6 AC-05 Hi storical Putrescible Landfil!l
di sposal
AoPC 7 Not al | oNeawt eRi raef i ghting Training Ground Firef
contaminated site I D
AoPC 8 Not al | olcraetretd Laandf i | | Gener al ant hr c
contaminated site | D di sposal
AoPC 9 AC- 22 MAC Medi cal FKEiemefrieghtimeg geaqueiypment
vehicle washdown area)
AoPC 10 AC-09 Heavy Vehicle Workshops Fire
AoPC 11 AC-10 and AC-11 New andriQled iWahsth diogw ne qBia ypsmeannt d
Evaporation Ponds
AoPC 12 AC-03 Bi oremedi ation Farm Gener
di sposal
AoPC 13 ACl13, ABGL1®MaACFEFacility I rrGagmdari aln aAmtelarsofgodeni c u
AC23, AC24 atnodt aAIC20Bf si x i ndivitdruemdt ddacwddtte wast er
I't is noted that the Firefighting Training Ground (AC-
i nvestigation, as part of a South Flank extension pr oj

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 6
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3.1.2 Groundwater

Given the Site operates over a |l arge area with multipl
proposed to identify potenti al i mpacts from unknown or
dewatering breakdown, the site has been split into Are
deposits. It was considered that collection of samples
potenti al i mpacts from activities across the Site to s
3.2 Areas of Potential Concern Risk Rating
Each AoPC was rated in accordance with its considered
rating of each AoPC will be updated as the assessment
available. The basis of the risk rating is presented i
Table 3-2 Ri sk Rating

Ri sk RatirCriteria

AoPC has not been historically investigated and ac

Low to be a minor source of PFAS. |l .e. incidental or
source (mine camps)
AoPC has not been historically investigated and ac
to an intermediate source of PFAS i.e. disposal ot

AoPC has not been historically investigated and ac
to a major source of PFAS i.e. wutilisation of AFFI
equi pment or |l andfilling/burials of wastes.

Cw1173100 | 12 January 2022 | Commercial in Confidence 7
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Tabl e 3-3 Areas of Potenti al Concern Risk
Previously Potenti al
AoPC BHP WAI O |I D Description . Comment
2ol S Sedi me Sedi ment
f AoPC has not been investigated
AoPC 1 AC-16 Coondawanna 8 8 f AFFF is considered to have been wutil.i
training exercises
Not allocated Mulla Mulla Village grrigagion f AoPC has not been investigated
AoPC 2 . . . . . .
contaminated sArtea | D f Risk of TWW to the irrigation sprayfi
Not allocated ) f AoPC has not been investigated
AoPC 3 . New Puytrescible Lan .
contaminated sit% D 1 8 8 fLandfill cells are understood t
Not allocated Western, Central Infiltration f AoPC has not been investigated
AoPC 4 contaminat ed Sl"?_otnedﬁ (storage/infil = 1/dBscharfe of f Considered as pathway for potentially
mi - ne ewatering groundwater to the environment, discha
AoPC has not been investigated
AoPC 5 AC-12 Packsaddl e 8 8 f ) ) g :
f Risk of impacted TWW vertically migrat
. . ) f AoPC has not been investigated
AoPC 6 AC-05 Hi storical andfi |
8 8 f Landfill cells are understood to be
Not allocated f AoPC has not been investigated
AoPC 7 contami nat ed s@%% Fiprefighting Tra ro@nd 8 f AFFF is considered to have been utili
training exercises
Not allocated .a ) f AoPC has not been investigated
AoPC 8 . I'nert Landfil/
contaminated sit% YD 8 8 f Landfill cells are understood to be
AoPC has not been investigated
AoPC 9 AC- 22 MAC Medi cal Centre cy8vehicbe f . .g
washdown area) f Popentlal release of residual AFFF
vehicles
f AoPC has not been investigated
AoPC 10 AC-09 Heavy Vehicle ops8 8 f Potential release of AFFF to unsealed
exercise
AoPC has not been investigated
AoPC 11 AC-10 and QAfYi3nd Ol d Washdow ndg 8 f J
vaporation Ponds f AFFF from HVs was of f as part of
f AoPC has not been investigated
AoPC 12 AC-03 Bi oremedi ati o 8 8 f Potentially receives/received AFFF
and sedi ment from washdown bays
AC13 AC18 ACHRi9g MaAXC2Raci | i ty | Ar gas 1 tota f AoPC has mnot been investigated
AoPC 13 plon hotlo peraNEessact Y 8 8 3 f Risk of TWW to the irrigation fields
been investigated

Cw1173100 | 12 January 2022 | Commercial in
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4 Preliminary Conceptual Site Mod

A Conceptual Site Model (CSM) is a testable representa

vicinity. Il'ts purpose is to identify potential cont ami

identifying potential and significant pollution Ilinkag

As described in this section, CSMs assist in the asses

basis for the design of remedial solutions for soil, s

The CSM development process is also used to identify d

assessment approach. The CSM is a blueprint (a working

contamination and are updated as new information is ob

|l denti fied AoPC are shown on Figures 2 to 6, Appendi x

the Cardno site inspection (Cardno 2021) and identifie

4.1 Contaminants of Potenti al Concern

This assessment is focused on the potenti al S-P-R link

may exi st across MAC, these are outside the scope of t

as part of this investigation in relation to surface s

di spl ayed bel ow:

f Perfluorobutane sul fonic facRPRdr f(IPF®BrSQoct ane sul fonamide (F

f Perfluoropentane sul fonicf aN-i Met(lPFIPe®Bgr fl uorooctane sul f ol

f Perfluorohexane sul fonic facNdEt(WPYWIHxBer fl uorooctane sul fon:

f Perfluoroheptane sul fonicf aN-i Met(lPyWIHpBer fl uorooctane sul f ol

f Perfluorooctane sul fonic a&M@FpsﬁbS)

f Perfluorodecane sul fonic facNdEtgPSF'DSF)erfl”OrOOCta”e sul fon:
. . SE)

f Perfluorobutanoic acid (PF byl £ ¢ | f

f Perfluorohexanoic acid (PFt—| él\ﬁeOtSAyA) per uorooctane su o

f Perfluoroheptanoi acid (}‘PF pI'i_b‘t)hyl perfluorooctane sul fon:

f Perfluoropentanoi acid (PFBeADSAA)

f Perfluorodecanoic acid (PFDA)2 Fluorotel omer ulfonic aci

f Perfluoroundecanoic acid fPFEUNDA)uorotel omer ul fonic aci ¢

f Perfluorododecanoic acid fP&EDDDA)uorotel omer ul fonic aci ¢

f Perfluorotridecanoic acidf (PF:TZDA)uorotel omer sulfonic aci

f Perfluorononanoic acid (PFN&Jm of PFHxS PFOS

f Perfluorooctanoic acid (PFOR)Jm of PFAS (WA DER List).

f Perfluorotetradecanoic acid (PFTeDA)

4. 2 Potenti al Sources

The identified potential source areas of PFAS contamin

areas (Infiltration Ponds and Biomax facilities) have

AoPC 1 (AC-16) - Coondawanna Airport;

AoPC 2 (No BHP I D) - Mulla Mulla Village WWTP and | rr

AoPC 3 (No BHP I D) - New Putrescible Landfill;

AoPC 4 (No BHP I D) - Western, Central and Eastern | nf

AoPC 5 (AC-12) - Packsaddl e WWTP;

AoPC 6 (AC-05) - Historical Putrescible Landfill;

AoPC 7 (no BHP I D) - New firefighting training ground

AoPC 8 (no BHP I D) - Inert Landfill;

AoPC 9 (AC-22) - MAC Medical Centre;

AoPC 10 (AC-09) - Heavy Vehicle Workshops;

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 9
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AoPC 11 (AC-10 and AC-11) - New and Ol d Washdown Bays
AoPC 12 (AC-03) - Bioremediation Farm; and
AoPC 13 (AC13, AC18, AC19, AC23, AC24 and AC25) - Bio
of six individual facilities.
4. 3 Potenti al Receptors
The potenti al receptors, which may be adversely affect
include:
4. 3.1 Human Heal th

On-site workers and visitors;
On-site groundwater users; and

Of f-site groundwater wusers.

4. 3.2 Environment al
Freshwater aquatic ecosystem (slightly to moderately
Native aquatic, avian and terrestrial wildlife.

Stygofauna and Trogl of auna.

4 Preferenti al Pat hways
The potenti al preferential pat hways that could | ink th
identified potenti al receptors include:
Leaching of contaminants from soil into groundwater ;
Lateral mi gration of contaminants in groundwater vVvia
Di scharge of contaminants in groundwater to surface w
Surface runoff from surficial soil i mpacted areas int
Emi ssion of dust from soil profile and/ or groundwater
4 . 5 Exposure Routes
The potenti al routes that could cause the identified p
exposure routes) are presented bel ow.
4. 5.1 Human Heal th
I ncident al ingestion (soil, sediment, surface water a
I nhal ation of dust.
Direct contact with impacted soil resulting in der mal
be an active exposure pathway. Studies have shown that
der mal exposure of PFAS is I|Iimited and that der mal ads
ri sk posed (CRC CARE 2017).
4. 5.2 Environment
Der mal absorption (soil, sediment, surface water and/
I ncident al ingestion (soil, sediment):
I ntended ingestion (surface water, groundwater, veget
Uptake by vegetation (from soil, sediment, surface wa
4. 6 Potenti al Linkages
Potenti al pollutant I|inkages for human health and envi

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 10
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Table 4-1 Potenti al Pol lutant Linkages for Human Health and Environment al Receptors

hood of

Preferenti al Pat hway Exposure Routes Receptors . (RiskDiscussion

Human Heal t h

Direct contact with pddteemailalcloywtaacnt amdiimatcgd @Qro-ng iatce wart kher
soil (surface/near surfmpae)t.ed soil s. intrusive worke . Concenptrations of PFAS within
. . i i Potentially camgf:gpe .
Transport of surface dadiahanti oandfdwsutr flaxce/ MeEatI8LFface eepeér "soils are unknown.
wind and erosion. contaminated soil s/ dufstOff-site users
Depth to groundwater in the vi
Areas of Pot ermptriassl cohipCotynid s * On-site orker approximately 50 - 70 m BGL, h
Vertical migration of |ngretsd mioma rotf s gfrrocumdtwhaéer t5'r 0% g% dn . roundwater is abstracted as p
(AoPC 1 to AoPC 13) . . ; . |ntru3|v%wrk8Potent|allyc RLELE;
soil profile into grolwmradwdt arg.. Visitors gg‘ E 3 ing process. .
Groundwater abstraction across
has increased as operations ha
Later al mi gration of domgtesmii mat iodn girmundwa)‘te(Dfft-hsriotueghusjeirrePoten,[iaII cg%nf:gpt(arations of PFAS within
groundwater. handling. abstraction for y wisnek)n 0 wn

Environment

Direct contact with pdtemtailalcloymwtaacnt ardiimatced contact with
soil surface/ near surfmpae)t.ed soil s. . . i i i
( mep- ) ) f Native flora a Potentially cgpnéf:gptera.tlons of PFAS within
Transport of surface dediarhanti oandfdwsutr flayxe/ near -surface eepeér "soils are unknown.
wind and erosi on. contaminated soils/ dust.
Depth to groundwater in the vi
. . . . . . approxi mately 50 m i 70 m BGL.
Areas of Pot enptpi | b 4 cal mi ration of Updrmatkemiord agtro ufnrdavmttelre b native, flora
"PEiASS Clo Coe',);'gti!% rofilg into rouﬁwmater 9 FONat"i®veé V1 or &8 1 ncomplete No significant stygofauna comm
(AoPC 1 to AoPC 13) P ¢ ' ' in groundwater in the inferred
downgradi ent
Il ngestion of surface water through di
handling/contact. . Freshwater aqu _ pConcentrations of PFAS within
Surface water runoff 1B owrcfuanue awa toenr ath@d ip soi\matg'nif'fclation Potentially comptbheelnfiltration Ponds and
the food chain (Consumptdo'n¥ %t 'iMmphct unnamed creeks is unknown.
organi sms)
Not es
* It is noted that additional CoPCs may be associated with the identified potential sources, but are outside the scope of this investigation.
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) Data Gap Assessment

A total of 13 AoPC were identified in Section 3. These
contamination sites and additional areas of concern id
presented in Table 3-1.

A high-1evel data gap assessment for each AoPC has bee
presented in Table 5-1. This information has been deve
P-R Ilinkages that are driving potenti al ri sk at the Si

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 12
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Table 5-1 Data Gap Assessment
AoPC BHP WAI O | I dentification I nformati on Previous I nvestigData Gaps
f The historical use of foams for trainjng exercises 1is unknown. .
AoPC 1 AC- 16 Coondawanna Ai mperh t h . ¢ Blo previous |nvest‘ﬁhPeatcmorrsentavceondlt|on and quality of surfa
reas across e arrpor WHEER EbmpNEDE8dEXeraC S a™mddV €& r%Cuen™d wat er in the vicinity of t
undertaken is unknown.
Not allocatMud la Mulla Vill agg WWITHP amdenti fied as a potentlaINeepoedaoyssouveetTohqfat‘}Iy ése.nhtavceon.d'.tlon and qua!lyy of surfa
AoPC 2contaminateldrrsiitaetilol:iu Ar ea ( NEMP 2020) been compl eted. un*nown, " i'n"addition the condition and a
9 ' ) P across the sprayfields is also unknown
f Understood the |l andfill <cells are unljned. . . .
AoPC 3Not aIIocat aPutre cible Lardflialnldfil | q Cif q ¢ No,p[eV|ous |nvestTlh?atcmaPsePnE%\ce)nd|t|on and quality of surfa
Contamlnateae D f amn i s identifie as a potepgbibpl c5MpPBEBEY SYYHUH dWatRFAIn the vicinity of the rea is
(NEMP, 2020) .
Ao PC Not allocatWedtern, Central arfd NBdstparn of the current | icencBocpndvibosasi hoesatThtpg cnadnfimnes watderqual ity of surface wate
contaminatddcnfdiltte altD on Ponds prior to infiltration [/ discharlgeerd oacdo RFIASt ed. PFAS, is unknown.
The samples taken of dredged sedi ment from
. L. ) Collectio ir damplfe FAS concentrations a e
AoPC 5 AC-12 Packsaddl e WWTWWTP identified as a otential ySource f I:A fo(ﬁ ‘fTZ oL
w P daPrhg®the %afgngTﬁhle & uffn&h&ctciommi tion and quality of surfa
WWTP infiltration ponds is unknown.
fUnderstood the landfill cells ﬁgepygbigﬁg'investﬂh atciucorenhawendi ti on and quality of surfa
AoPC 6 AC-05 Historical Pytrendibleslaaehikified as a potegtibpl c5mpPBHEEY S%q%%%d%fat%':rp“?’n the vicinity of the area is
(NEMP, 2020) .
f Ildentified as a potential primary source of PFAS (NEMP, 2020). o )
AoPC Not allocatNedWafiref. htin t rfaiFiireg tgrac wi area No previous investTihgatciuomentawendi ti on and quality of surfa
contaminated "sitd ©&'p 9 9 g.g ) 9 ' been completed groundwater in the vicinity of the area is
f The historical use of foams for training exercises is unknown.
f Understood the | andfil/l cells are unlijined. . T,hick,ness of landfill capping is unknown.
aopc ghol allocaled d andfill Landfills identified tepbi Bl S¥hbpadany ot nadhtrl %% tent of PFAS in th i
contam|nateo|ﬂ' ||51 f an i s identifie as a potepgthik cBFnﬁPBP@EIy s dithfec en ad fur exten o} in e soi
(NEMP, 2020). understood
Medi cal centre (emdgr Ferecylouve@ali ®lvea dence of AFFF released to unseal ed Tdhireowrnud.r ent c iNrod iptrieovn oaursd i qqwalsittiyg ad fi onwsr fha
AoPC 9 AC-22 ) ST .
washdown area) been compl eted groundwater in the vicinity of the area is
f AFFF contained in the fire supereB§|on unit of fréh HY is 1 el ased .
) ; : . Q evi ILnvesitlihgatciuagnse 50%835%%9 0n and guality of surfa
AoPC 10 AC-09 Heavy vehicletwogkebtongsduring routine malntebneaenncecong\&ﬁ:z:ttQa.n sgp%uﬁasﬂitg& 'S the vicinity of the area is
changed every 12 months.
f Reports of AFFF discharged during cleaning of verthieclsggsnpan% taken of sediment from the ed
residual foam on vehicles. | f AFFF is present onpgthe ggﬁb@hfzﬁaitons above the | aboratory L
i N e ,w ] ol d washdownwobualyds naontd be abstracted by OWS OGelfloget iemrt eafi ntgwd e cciymemtr as a mml_e,s . .
AoPC 11 AC-10 aenvdapAca)C?gltlion ponds ponds. I't is understood that t hdcursiedg memda @vartdmm?flﬁtgecg%rrgsgﬁr%aatfiocﬂrg.étﬁéiozvzgfiq:f‘leldty of surfa
associated with the washdown area is transferredPf0%Phé ) 9
bi oremediation farm. The current condition of groundwater has n
f Understood the cells are unlined. The quality and condition of sediment from
i i ih ji @@t i on farm has not been inves
AoOPC 12 AC- 03 Bioremedlatlfonsq:da'mnent from HV washdown baysNDspteuhQﬂérr@ueSSItﬁﬁé’l @ ¢ Mmedy @ _ _
bi oremedi ation cell. been completed It is also noted the soils underlying the
however, is outside the scope of this inve
AC13, AC18, AC19, . rent_condition and quality of surfa
AoPC 1MC23, AC24 Bamdnax facilities gndVWTrPr iigetnitarf i ®&rde as a potentialggoﬂfg\élgr Fi: € f}\hhﬂdﬁlto'w%aio ha%.%9dition the condition and gua
een comp ed: ; .
AC25 fed across the irrigation areas is also un
Not es
* It is noted that additional CoPCs may be associated with.the identified potential sources, but outside the scope of this investigation
The former firefighting training ground has been removed from potential source areas.
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6 Data Quality Objectives

The scope of the assessment within the SAQP was devel o
(DQOs), which are focussed on achieving the primary ob
DQO process as a seven-step planning approach used to
required to inform decisions relating to the environme
summari sed as foll ows

Step State the problem

l dentify the decision

l dentify the information inputs

1
2
3
Step 4: Define the boundaries of the study
5 Develop the analytical approach
6 Specify performance or acceptance criteria
7

Step Develop the plan for obtaining data

The DQOs that have been derived to address the data ga

Cw1i173100 | 12 January 2022 | Commerci al in Confidence 14
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Table 6-1 Data Quality Objectives
DQO Step Soi l Groundwater Surface water and sedi ment
Hi storical uses of AFFFs and PFAS containing chemicals across the Site is not understood and may have contributed to
CS M.
The overarching problem addressed by the assessment is to provide a high-1evel understanding of potenti al (PFAS) S-P-
IlD.rOE;[::ne the f The potential for current groundwatpr'rqgabbtp;natathg-AoRCsihRagéesgnhearby sur
, o , potential risk to human health and thpoeeWtranmeot bearhateumdeestand. sedi ment g

The soil condition and ual it at each AoPC h a not en char a cter| ed. .

f | nf ¢ ¢ . a _ty f concentrati ons o? PE0S" AhT sUm 97 Priws hamanpmes | i 4s atdlert hiee evdd®nment has no

fotnfrastructure remains on-site. above laboratory LOR in HNPIACO00O01P mngla NPl ACHP O0LPrface water and sedi ment con
f Background groundwater condition has dedtergndeeddet er mi ned.

What is the status of PFAS in soil, sediment, surface water and groundwater at the Site?
f Can the construction details of the groundwater bore be confirmed via
construction | og? Can the geology of the bore be confirmed via a |Iithological
l og from installation or from a bore in close proximity to confirm the
geol ogi cal unit the bore has been screened i n?
f What are background PFAS concentrations within the vicinity of the Site and
( wn _ A gt 4 do _theyfdiffer frofm IevelsI present ofn Wh@lte’)'SdthedF_’Otent'(a'_ }f_ the apkpllcdabl'e A
. at is the current condition an u ity .o near. ,syrface jsai at. _apnpl re ac.n sedi men.t wi t T Po & eeks rai.nag
2. ldentifyolpley and does it present an unacc pWE% e'?itsh%e utLyfl nfogﬂ'(jt!f‘)?urrédsg a () &f Jgroundwater “an oes it present
Decision users or the environment (vegetationaa{]ndjntaecrcre?staﬁbi?éel "\A'vis'l(?(dlfiofr pArte ent - and ?VUEUI’L site users (direct contract,
. . . if'ci dent a iM'g@stW¥n? voflable use) off et ROVE rdndn@MaAngiviedted htRdmhway for CoPC |
f What is the need for remediation and/egol eOsntYGiiang wiangagiefmpent of residual an unacceptable risk for current and futur

. . . 5 . : .

i mpact for the Site to be suitable }Oboéhegpgﬂrﬁg\%étgPGEOntribute to the regczhca{r?ggerioafltclrrin%‘?ekss\t/vilqougr?i'r?% tghhee v?entw(roornment (
dry) season, or are creeks only recharggd y §23albhal tafnta ?? I . e is
groundwater a potenti al pat hway of CoPC to surface water environments.

f I's PFAS i mpacted groundwater migrating off-site?
f I's PFAS i mpacted groundwater being discharged via the Juna Downs MAR
and Packsaddle Infiltration Ponds?
The proposed approach to resolve each of the principal study questions outlined in Step 2 above was detailed in the S
collection of soil, sediment, surface water and groundwater data (both field and analytical) as appropriate and Tier
Coll ection of surface soil samples across each AoPC. Soil samples will be
collected from areas identified as h’Wﬁ'egege @)‘?te%’étn'tala %‘?olﬂ% WHR Gt S RY iRt $GeiikGgalassessment will be undertaken to
and current site activities and anal yg¢slsOh RFARJiGABRIYRYS oSyl r$3MPhe% eWi i heir Iimitations and to establish a rev
be collected as lose as praCt'Cal'ym%%??'opli%gt%eﬁ’%??@t'f%'r her H%r ro%%%'o?uqlheethontamlnated sites assessment .
to |Ilimitations om infrastructure, overhead nd un ?r%roun %e Vi ?s. ) )
3 ldentidy |t he ) Groundwater sa,mg e wi | e. co ectedStrbdbmcexiwatengagdosesrdivmeat mamptesi wigl | be c
Iﬁputs iné@lgmeamples wi be collected to detrmisngifd VYiy p's?,t%'%'ognld'a’?'&a%%d'%ndr@sedgéochﬁﬁ#\slsompohndsthe Betermboadary s
D Do st I®i shed. However, it is noted thak rLegeapih Kap RN GELYE §RALGTYUG | A peMPounds to determine if a viable S-P-R Iir
€C1 S1 0N hjgh-water solublllty of PFAS, migration of PFA through a 3|I coIL%mn i s , ) )
highly Iikely and subsurface PFAS maso&m éfsbé{‘“rh sl{"‘éé;ob?pel &W ,e|9r§§§ rom existing serviceable produptlon bores.
concentrations in leached/ weathered <diodydcddonpdbodesyale yfyldifse&dcdurdog) §ewad ering programs removing water from
surficial soil samples may not reflelCltNE RAdniPd §®#E of deeper soil impacts and
potenti al PFAS mass.
f The basis for adoption of assessment |l evels is discussed in Section 8. Where an assessment | evel for a given analyt
area or other available published background PFAS concentrations.
f The | aboratories used for analysis throughout the investigation possess National Association of Testing Authorities
f The proposed | ateral extent of the assessment will be I|Iimited to the Study Area outlined on Figure 1, Appendix A.
f The population of interest consisted of the concentrations of PFAS in the media sampled including soil, sediment, s
f The rationale behind the sampling design for assessment was provided in the SAQP (Cardno 2021).
f The | ateral extent of the surface water al
shown in Figures 2 to 6, Appendi x A.
é'o ﬁg:?.yeé The | ateral xtent of the soil invgstThgat iacrerwill lexbenlti mnift edhet griohhen dSviatt ¢r Shmpki ngvewstl gatcaon Wwibm bapas(Bhowmaxi haci
u : boundaries excluding directly wunder giitgarienfrr, a Atppeatdunxe Ai.. e. wor kshop sl alwater ponds (Packsaddle WWTP) and along th
etc, indicated in Figures 2 to 6, App¢RdidePtical extent of the investigatif®KF§i-11 include the underlying aquifer.
f The vertical extent of the soil i nv eGrtoiugnadtwi aotne rwiulnld egrelnyeirnagl Ityh ee xstietned itso aghtTice pwdretdi ada |l aetegprith off talperod immd retl ys &@p | |
maxi mum depth of 0.15 m BGL. i 70 m BGL. shall ower refusal
f Surface water samples of drainage |l ines al
bel ow the surface water | evel and above th
CWw1i173100 | 12 January 2022 | Commerci al in Confidence
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DQO Step Soi l Groundwater Surface water and sedi ment
Reported concentrations of the key PFAS; PFOS, PFHxS and PFOA (for which relevant assessment | evels have been derived
receptors. Nomi nated | aboratory |Iimits of reporting are below PFAS assessment | evels outlined in Section 8.
The results from this investigation will generally be compared to relevant assessment criteria (where available) as d
f NEPC, 1999, National Environment Protection (Assessment of Site Contamination) Measure (as amended 2013);
f DER, 2014, Assessment and Management of Contaminated Sites; and
f Heads of EPAs Australia and New Zeal and (HEPA), 2020, PFAS National Environment al Management Pl an.
Exceedances of adopted assessment criteria may warrant further investigation (i.e. delineation), |l eachability testing
|l aboratory LOR will be reviewed and professional judgement applied to assess the detrimental effects (i f any) to the
5. PeYe|0A) fa&i el d quality control program will include the collection of trip spikes, trip blanks, rinsate blanks, field duplic
Decision Fukgceptable Il imits for CoPC detected in rinsate blanks and trip blanks are <LOR.
f Acceptable Iimits for field duplicates and triplicates are Relative Percentage Difference (RPD) results are:
Magni tude of regsult Accepjtabl e RPD range
<10 x LOR No | imits
10 7 20 x LOR 0% - 50%
>20 x LOR 0% - 20%
Laboratory method blanks, matrix spike additions, surrogate samples and | aboratory control samples will be determined
Two types of decision errors are possible:
f Sampling errors that occur when the sampling program does not adequately detect the variability of a contaminant fr
f Measurement errors that occur during sample collection, handling preparation, analysis and data reduction.
To minimise the potential for decision errors, the following data quality indicators (DQls) were adhered to: compl ete
with respect to these DQls is provided in Appendi x | Data is considered valid if an average 95% compliance of the fo
f Q/ A DocumeRtavi ®hon of appropriate work plans, DQI and DQO defined for the site and all Qual ity Assurance/ Quality C
f Compl eten€@empl eteness is achieved if samples have been taken from all the required sampling | ocations and analysed f
f Compar abiAigwal itative measure of the confidence that data may be considered to be equivalent for each sampling and
integrity.
6. Specif Limigts y . . . ) ) . . .
on Decisig,RepresentatlAveqnueaslatatlve measure of the confidence that data is representative of each medium present on the site.
Error ti mes.
f Preci:siRoPnD results for field and | aboratory duplicates and triplicates are calcul ated.
f AccuriacAjccuracy i s achieved if results for field and | aboratory bl anks, matrix spike, surrogate and | aboratory contr
| aboratory spike and surrogate recoveries are expected to be between 70 - 130% (depending on analyte).
I n addition, it is acknowledged that sampling errors occur when the sampling program does not adequately detect the v
conditions (e.g. an appropriate number of representative samples have not been collected from each stratum to account
of gaining greater knowledge of PFAS i mpacts across the Site and S-P-R |linkages.
There are two main types of decision errors |ikely to result from the investigation:
f Type | Concluding that the Site is contaminated when it is not. This may result in unnecessary expenditures for me
f Type |1 Concluding that the Site is not contaminated when it i s. This may result in impact to human health and t he
The design of the PFAS assessment has been made in the context of ensuring that a representation of the current site
As additional information is gathered during the course of this investigation, it may be beneficial for the proposed
consultation with the Client.
7 . _OptimiFSLerttrheermore, to maintain the integrity and reliability of data the following measures were adopted:
8§ts'ai92i‘;°ftﬁgtential PFAS sources were established to the extent practical with consideration to existing information, invest.i
Dat a gf Field and analytical data was collected in accordance with the SAQP (Cardno 2021).
f Cardno field personnel were trained and had sufficient experience to complete the fieldwork to an acceptable stande
f Robust field and | aboratory quality assurance/ quality control protocols were adopted as outlined in Appendi x |
f NATA accredited | aboratories were used for all analyses including the use of suitable | aboratory | imits of reportir
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7 Sampling and Analysis Quality P

7.1 Sampling Design Document s

The assessment included a detailed program of on-site
sampling and analysis carried out in accordance with t
within the following Technical Advisor approved docume
> Cardno 2021, Sampling and Analysis Quality Pl an, Pr el
Cw1173100, 11 August 2021.

7. 2 Nomencl atur e

Foll owing the development of the SAQP, BHP WAI O i mpl em
across their portfolio to streamline some of their his
nomenclature for groundwater samples, as BHP WAI O bore
As a result, the sample numbers have been relabelled f

Appendi x G.

7. 3 Deviations from SAQP
During the investigation deviations from the SAQP were
the changes to the scope of work detailed within the S
7.3.1 Shall ow Soil Assessment
The deviations from the proposed shallow soil assessme
Table 7-1 Deviations to Shallow Soil Assessment
AoPC BHP WAI CLocation SAQP SanmNew Comment
I D Nomencl a
AoPC 6 Not &dilstoati ehE5&5044 i N/ A Unabl e to gain acce
contami n®tued esci bs8047 area to collect sampl
site I'D Landfill was fenced with gate
and unable to identif
hol der .
AoPC AC23 Bi omax SS087 i N/ A Unable to gain acce
13 Evaporati 88090 area to collect sampl
Pond Centr al was fenced with gate
War ehouse and unable to identif
hol der
AoPC AC25 Bi omax SS091 i N/ A There was no eviden
13 Evaporati 88094 evaporation ponds dur
Pond Heritage assessment .
Buil ding
AoPC AC19 Bi omax SS095 1 N/ A Unabl e to gain acce
13 evaporati 88098 area to collect sampl
ponds E Deposit ponds are | ocated in
operational area of t
and unable to identif
available escort to c
sampl es
AoPC AC13 Bi o ma x SS103 i N/ A Unabl e to gain acce
13 evaporati 88106 area to collect sampl
ponds OHP ponds are | ocated in
operational area of t
and unable to identif
available escort to c
sampl es

Cw1173100 | 12 January 2022 | Commercial in Confidence 17
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AoPC BHP WAI CLocation SAQP SamNew Comment
I D Nomencl a
AoPC AC24 Bi omax SS107 1 N/ A There was no eviden
13 Evaporati 88110 evaporation ponds dur
Pond Forward assessment .
Stor e
AoPC Not all oBatoendhxa l rAi gatpo@aVNiCECESISY1Ebur samples collecte
13 contami n#Atred Corené&heiddentified across the irrigation
site I D as a regALCsSsSd1d4spl ayed in Figure 2
contaminated Appendi x A.
site
AoPC Not all oBatoendixal rAigatpo@AWNiCCBESISY1EB Bur samples collecte
13 contami nAted Worksbopidentified across the irrigation
site I D as a regACCessSs®d® 18 splayed in Figure 2
contaminated Appendi x A.
site
AoPC Not all oBatoendhxal rAigatpo@aAWNiCCESISY1FBuUur samples collecte
13 contamin®Ated Stormage identified across the irrigation
site I D Yard as a regACCesss®d1d2splayed in Figure 2
contaminated Appendi x A.
site
7.3.2 Groundwater Assessment
7.3.2.1 Groundwater Monitoring Bores
As above, field investigations were | imited by site co
monitoring | ocations were able to be sampled. The devi
bore are presented in Table 7-2.
Table 7-2 Deviations to Groundwater Monitoring Bore Assessment
AoPC BHP WAI (Ar ea Il dentifi Comment
Bores in
AoPC 1 AC-16 Coondawanfn aGFAOd O 3p5oR t Groundwater monitor

dry at the time of the
and unable to be sampl e

AoPC 3 Not aNdw cPauterdesaci bl ef Lam@91i14R®he bores are | ocated i
contaminated f GE2178R®perational area of the
site I D unable to identify an a
escort to collect sampl
AoPC 4 Not aWd sotceartre,d Gentr afi HPMIAEGIMabh e to sample ground
contaminhnkeid tration PopdﬁpSAleymnltoring bores HPSAL1l6

site I D SA1634 and HPSA1636.

f HPSAlG%%res had a data | ogger
f HPSA1636| ementry system insta

Groundwater monitoring
HPSA1635 was dry at the
the investigation and wu
sampl ed.
AoPC 6 AcO05 Hi storicaf PGAB®&S6 @R hboluen dweant defri ImMoni t ori ng
f pSA057f§A3767R was dry at the
investigation and wu
sampled

Unable to sample ground
monitoring bore PSA0573

bore had a data | ogger
tel ementry system insta
AoPC 7 Not aNdw cfaitreed tar ai ni f gHRIALNQ@H6 Groundwater monit ol
contaminated HPSAO0O006 was reported t

site I D
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Ao PC BHP WAI ( Ar ea Il denti fi Comment
Bores in
AoPC 8 Not allneorctatleadn daf i | | been destroyed and unab
contaminated sampl ed.
site |ID
AoPC 10 AC-09 Heavy velfi dHPSC@O0OKRshoEsoundwater monitol

HPSC0001 was reported t
AoPC 11 AC- 1Neavsndand ol d washdown ba%%en grout ed ang unabl e

AC-11 and evaporation ponds sampl ed.

AoPC 12 AC-03 Bi oremedifatHiGAOOF&rmoducti on bores HGAO007

f HGA00751GA0077 were sampled du
investigation that are
vicinity of the groundw
monitoring bores.

AoPC 13 AC-13 Bi omax f #ciGICI05i3® $PD&nddu citriroing abtoiroen HGC0200
areas sampled during the inve

that is |l ocated in the

groundwater monitoring

AC-19 f HGEO0O154 Groundwater monito

HGEO0O154 was reported to
been destroyed and wunab
sampl ed.

Groundwater monitoring bores SF2203R, GF0964R, GFO0965R
SAQP. The Il ocation of the bores is displayed in Tabl e

7.3.2.2 Production Bores

|l ocated across the Site and

Of the 53 production bores
the time of the assessment (Ap

bores were operating at
bore.

The production bores have been grouped foll owing BHP®&s
> Area E (Ore Deposit E);

> Area C (Ore Deposit C); and

> Area A (Ore Deposit A).

I't is acknowledged that the bores were not originally
do not meet the requirements of a contaminated sites m
considered suitable to provide indicative groundwater
Table 7-3 to Table 7-5 display the production bores sa

di splayed on Figure 8 to Figure 10, Appendix A.

I n addition, samples were collected from:
> HGSLOO0O14P and HGSLOO0O38P, bores within the MAR at Juna
> HNPI ACOO0O1P and HNPI ACO002P, potable water bores, | oc
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Table 7-3 Area E Production Bores and Groundwater Monitoring Bores

Area E Production Bores and Groundwater Monitoring Bores
Bore | D Details

HNPI ACOOF1l1Rocated in Juna Dow
f Source of potable

HNPI ACOOF2Rocated in Juna Dow
f Source of potable
HGEO148Pf Located in Area E,
of the Site
f The bore is not |o
an identified AoPC
HGEO192Pf Located in Area E,
of the Site
f The bore is not | o
an identified AoPC
HGEO201Pf Located in Area E,
of the Site
f The bore is not | o
an identified AoPC
HGEO226Pf Located in Area E,
of the Site
f The bore is not | o
an identified AoPC
HGEO0O243Pf Located in Area E,
of the Site
f The bore is not | o
an identified AoPC
HGEO246Pf Located in Area E,
of the Site

f The bore is not 1o - e Legend
an identified AoPC L

%  Existing Praduction Bore Locations (2) I et Lancfil
HGEO252Pf Located in Area E,

of the Site # Monitering of Existing Bore Locations (4) ] Mutia Mutia vilags WWTP and imigation Area

Area of Fotential Concern associated with PFAS - Mew Fire Training Ground

f The bore is not | o
an identified AoPC [ iomax Fasiiiy: Evaporation Pond [ new Putrescible Landsil
SF2203R f Investigate the qu [ coondawanna Airpor [ ] Packsaddie wwTe
mi grating beneath tt 1 core Shed BioMax Facilty Il V=:t=rm. Central and Eastem infiltration Pands
considered to be 1| oc¢ Historizal Putrescible Landfil ——# Regional Groundwater Flow Direction
GF0964R f I nvestigate the qua : TR SR IS, URER, O], Y ST s st Ea o i
mi grating beneath tt . B ! -
|l andfill, bores considered to be | ocated
GFO965R up-gradient

PSAO0O598Rf Bores area considered to be | ocated up
and down-gradient of new fire training

ground and inert landfil!l
Sample Type Sample Location No. of Samp Anal ysi s
Groundwater Moni toring Bore 4 PFAS Suite (Super Trace), pH, TDS, Aci

Production Bore 9 PFAS Suite (Super Trace), pH, TDS, Acidity and Al kalin
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Table 7-4 Area C Production Bores
Bore | Details ’

HGC0163fP Located in Area C, i
the Site

f Located cross-gradie
AC-13, approxi mately
nort hwest

HGCO0165fP Located in Area C, i
the Site

f Located cross-gradie
AC-13, approxi mately
northeast

HGCO0189fP Located in Area C, i
the Site

f Closed AoPC to the b

AC-18 |l ocated approxi
north

HGC0200fP Located in the centr.

f Located cross-gradie
AC-13, approxi mately
northwest

HGCO0202fP Located in Area C, i
the Site

f Located cross-gradie
AC-13, approximately

HGCO0213fP Located in Area C, i
the Site

f Located cross-gradie
AC-13, approximately
northeast

HGC0233fP Located in Area C, i
the Site

f Located cross-gradie
AC-13, approximately
nort hwest

HGC0244fP Located in Area C, i
the Site

f Located cross-gradie

Legend

% Existing Production Bor= Locations (10)
Arza of Potential Concern associated with PFAS
:] Biomax Facility: Evaporation Pand

AC-13, approximately ——+ Regional Groundwater Flow Direction
nort hwest
HGCO0253fP Located in Area C, in the central portion of
the Site
f Located cross-gradient of BioMax Facility

AC-13, approximately 700 m to the
northeast

HGC0265fP Located in Area C, in the central portion of
the Site
. Sample T e Location . of Samp Anal ysi s
f Located cross-gradie P y P = P 4
AC-18, approxi mately Groundwater the norMomitoring Bore - -
Production Bor e 10 PFAS Suite (Super Trace), pH, TDS, Acidity and Al kalin
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Table 7-5 Area A Production Bores
Bore | Detail s

HGAOO0O40fP Bore | ocated within
extent of the Site do
identified AoPC.

f Closed AoPC to the b
|l ocated approxi mately

HGAO0O041fP Bore | ocated within
extent of the Site do
identified AoPC

f Closed AoPC to the b
|l ocated approxi mately

HGAO0OO0G62fP Bore | ocated within
extent of the Site do
identified AoPC
f Closed AoPC to the b
|l ocated approxi mately

HGAOOG65P Bore | ocated within
extent of the Site do
identified AoPC
f Closed AoPC to the b
|l ocated approxi mately
sout hwest

HGAOO70fP Bore | ocated within
extent of the Site do
identified AoPC.

f Closed AoPC to the b
|l ocated approxi mately

HGAOO74fP Bore | ocated within
gradient of all ident

f Closed AoPC to the b
|l ocated approxi mately
sout hwest

HGAOO77fP Bore | ocated within
gradient of all ident

f Closed AoPC to the b Legend
|l ocated approxi mately

%  Euisting Production Bore Locations (7)
Arpa of Potential Concern associated with PFAS
- Bloremadiation Farm

Sample Type Sample Location . Samp Anal ysi s
Groundwater Moni toring Bore - -
Production Bor e 7 PFAS Suite (Super Trace), pH, TDS, Acidity and Al kalin
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Table 7-7 Assessment Design

Ao PC BHP WAI O I DIdentificat Scope Anal ysi s DQO Study Question Being Resol ved

Non-targeted Sampling

f Collection of two gr ofundWfatYe rGrsOaUnpd Weast ery oSpg mp | es

- - Backgroundexisting potable wat erf pTrwod uscatnipolne sb o-r ePBSFAS ucp\?{a?riteTrr'asfcretohme|beatlcek|iropurnedseF:]'iAinc_osri'ieerLtrat'Ons withir
HNPI ACO0O01P and HNPI AGOOI02P -samples - Major anions and cations '
Source Characterisation
Primary Surface Soil Sfan\k}hlaets is the current condition and quality of near
f 16 samples - PFAS does it present an unacceptable risk to current a
f Collection of 16 surffacjees%qmF"s%ﬁnp"'l eRQei oni se(dvewvpeateat ilcermcehrad et errestrial wildlife)?
(ACCSSS0001 - ACCSSS00fi161)6 asraonupnides - PFAS SypeNhaftrdcse the need for remediation and/ or ongoing r
o] apron. igthe gt uitable for the current uses?
AoPC 1 AC-16 Coondawannpa,Airpport , f Two samples - pH, CatSlotn® Elx% hfath g% , , ,
f Gauging and sampling ofapaei gyoyuc&®@at ecCl ayfCwheaeénis the background PFAS concentrations withir
monitoring bore instalplh¢daby &rBhemYwater sampl btber from levels present on-Site?
(SF2203R) f One sample - PFAS Stfpewha'ltrdcget(hzeS current condition and quality of grot
Anal ytes) ccept e risk for current and future site use
f One sample - Major plootnasblendusce) oornsthe environment (vegetation and t
Pri mary Surface Soil Sampl es
f Collection of 23 surfpce3 s9dhpisampl espas
(ACCSSS0017 - ACC53500f392)3 ascropslsest h.e DelonlJedWhv@e{tér tehaeché”efe”t condition and quality of near
Not L Myl la Mulla T¢alged wastewater sprayf3|e|ds| EAS .S St an unacceptable risk to current a
AoPC 2 antgmi2;?e¥mg%t§nlerrﬁg&dnmmction of three slir73ce2URYEY sampl? “p@Jegéﬁéﬁlon and terrestrial wildlife)?
rea (ACCSSW0001, ACCsSswo003fo Tahnrgee samples - pH r’Whaotn|stctrhaengneeed for remediation and/or ongoing r
ACCSsSW0031) Capacity (CEC), Clay qu o be suitable for the current uses?
Primary Surface water Samples
f Three samples PFAS Super Trace
Pri mary Soil Sampl es f What is the current condition and quality of near
f Collection of four sufffRcer sseirhplsasnp-l eBFAS does it present an unacceptable risk to current a.
! . . "
_ (:A\((:;Icﬁlstsooég ihécglsrssg?fta,%:)aou.n ahn'?ples i Delonl(segetatte'ro eacohterrestrlal W|.IdI|fe). .
AoPC 3 Not aI!ocateNdew_aP!JtreSC|bVe . y p f Fpur samples ) PFAstéxper rsactehe r_leed for remediation and/ or ongoing r
contaminat ed axidtfe |11l D f Gauging and sampling of r t to be suitable for the current uses?
monitorlng bores | Stg"rpén@rtny(gtoN@,dgNater Samp\St is the current condition and qual ity of grot
(GF0964 and GF0965R) f Two samples - PFAS UupPdccld@tCsbl e risk for current and future site use
f Two samples - Major amdtomksl eanws e)atdrontshe environment (vegetation and t

Pri mary Surface water Samples
f Collection of three ,urf'aw;eeelvaégﬁmpﬁ@gnmbp,&sstWgneart TrsaG& e potential of the applicable AoPC to i

(ACCSsw0016 - ACCSSWO(‘,},lS) o d S | d hi K d - | d
filtration ponds and'd |¥|e £ 'éneeek ampl ese i ment (within creeks, rai nage ines an areas
AoPC 5 AC-12 Packsaddq WWT P f Tphreef sampl s - PFAY (18 thmrealeytaesd)emonstrated pathway for CoPC migratioc
f Ilectlon of three sedlmen > 4 ples i r i farl urrent and future site users (direct co
(A CCSSD0015 i ACCSSD00f17T)hrfereomsamples ! Delon(lasselljdatwi%ctegcos st ems native avian and terrestrial
infiltration ponds and lepd&Mm@tr&l creeks. q y :
f Three samples - PFAS Super Trace
AOPC 6 AC-05 Hi storical MNwt rSeaanpil kelse wer e col |l ected from the vicinity of the historical landfill . The |l andfill itsel f was
Landfil]l and down gradient of the AoPC dry or had a data |l ogger with telemetry system installed.
Primary Surface Soil SfampHets is the current condition and quality of near
f Collection of nine suf frRicee s®amplsasnpd eBFAS does it present an unacceptable risk to current a
. . . °
. . (ACCSSS0048 - ACCSSSO005 6y a3 rsOs8sp |tehse i De,on,gedgwa i on o8 %%aH%rrestrlaI.WI]dllfe)
AoPC 7 Not allocateNekewaFirefightfAagC. f N|ne sam Ies i PFASfS her rsactehe need for remediation and/ or ongoing r
contaminatedrasiité nlgD Gr ofunGlaugi ng and sampling of r p at S'iPt®d t'd e suitable for the current uses?
monitoring bore lnSta|P|ré&na59/ @gpéjrnéjwater fanhat is the current condition and quality of grot
(PSA0598R) f One sample - PFAS Supgdaclde@fFttabl e risk for current and future site use
f One sample - Major anp otnablaenduse) icoornsthe environment (vegetation and t
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AoPC BHP WAI O I Dldentificat Scope Anal ysi s DQO Study Question Being Resolved
Primary Surface Soil gam@h%g_is the current conditi %T and 1ua|i ty of near
f Collection of t WO sur af\ﬁosé’éﬂn Isé‘é“p-leﬁFAS oes It present an unaccgpta .e r!s to current a
aopc g NOU allocaleded  Landfil(ACCSSS0057 - ACCSSSOOf581) across the "® (vegetation and terrestrial wildlife)?
contaminate site "l f wo sampl es i Delonls%% at.er . l,eachat.e . . ;
AoPC. g a¥?hi %" t'h%?%%%%® for remediation and/or ongoing r
f Two samples - PFAS ugietre Ttr@Cke suitable for the current uses?
Primary Surface Soil S@amRd£tS is the current condition and quality of near
MAC Medi cal fCeQadlrleecti on of eight shurEiaght s amplseasmpi eBFAS does it present an unacceptable risk to current a
AoPC 9 AC-22 (emergency vehACC®8SS0059 - ACCSSSO0O0660| ganctr ossasmptihees i Dei onliVs®%® twihltieqn and terrestrial wildlife)?
washdown areahoPC. |l eachat e f What is the need for remediation and/or ongoing r
f Eight samples - PFAS Siutp&ertoryh&gesuitable for the current uses?
Pri mary Surface Soil Sampl es
f 16 samples - PFAS
f Collection of 16 surf%c%es%?mpg%%p“e%elonlSEd water leachate
(ACCSSS0067 - ACCSSSo0o0fg2l)6 ascampslse St e PFAS Supeyhakr 3% the current condition and quality of near
AoPC. f Two samples - pH, Catdoens Eixtc hparnegseent an unacceptable risk to current a
" Vehi If Collection of two surf§@83®éf¥r(§§ﬁbbe§|ay Gosretgeerttat i on and terrestrial wildlife)?
AoPC 10 AC-009 Wi?xghogslc e(ACCSSW0019 and ACCSSWO0O022&)y yf Seamface water fSaWipdtesi s the need for remediation and/or ongoing T
evaporation ponds. f Two samples PFAS Supedi 7§ alc® be suitable for the current uses?
f Collection of two seddrmefyty ySagmPgiePent SamplfesWhat is the potential of the applicable AoPC to
(ACCssD0021 - ACCSSDOOZ%% from | PEAS sedi ment (within creeks, drainage |ines and areas
evaporation ponds. f ree samples -
f Three samples i Deionised water
|l eachat e
f Three samples - PFAS Super Trace
Pri mary Surface Soil Sampl es
f Collection of four suffh@esa®pliesampPRAS
(ACCSSS0083 - ACCSSSO00f861)6 ascarnopsise st hie Dei oni sfe dWhvwadt érs Itéheaec lcaitrg ent condition and quality of near
porc. [ 16 samples - PEAS SupkdSSrrlafoePresent an wnacceprable risk to current a
New and Ol d f Collection of two s”rﬁ@Wﬁamﬁt§Jrﬁﬁww|W§ter Sg 9es, . . ’ .
AoPC 11 AC- 10 anWwasAhCdholwin Bays(AGA@SSW0021 and ACCSSW0022) "from J What is the need for remediation and/ or ongoing r
Evaporation Pewa@poration ponds. f_TWO samplgs PFAS Supedj (Td 8Cf pe suitable for the current uses?
f Collection of two sedineTdr Vsafpdienent Sampl@swhat s the potential of the applicable AoPC to
(ACCSsSD0023 - ACCSSDOOf24Twof rsoaimp| es - PFAS sedi ment (within creeks, drainage lines and areas
evaporation ponds. f Two samples i Deionised water | eachate
wo samples - uper race
T I PFAS S T
Primary Surface water Sampl es
f Collection of one surfa@®e wa3ampR! & affphe Super Trace
ACCSSW0023 from the Pwéetmaceg!l ISedi ment Sampl s i i i i
AOPC 12 AC- 03 Bloremédiation_FaRm g plfeswhat is the potential of the applicable AoPC to
Col'lection of one sedff m@me sample - PFAS sedi ment (within creeks, drainage |lines and areas
(ACCSSDO0025) from the fdropeCeladmpl e i Deionised water | eachate
f One sample - PFAS Super Trace
AC138 . S .
. Pr i . f il f heats i s the current condition and quality of near
Core Shed, Storage f Collection of 16 sur facea oI5 a nfp%% 550! Say@e?sit present an unacceptable risk to current a
AoPC 13 Area and W()rBH@HVl@.p( facil i AEBE6Saa8WE@099 - ACCSSSOleZl)G ascarnppslse st re PFAS (vegetation and terrestrial wildlife)?
Bi oMax Faciliirtrii@gaath ®#mne arf@aBC. A total of four fsaingplseasmpweerse '|'CODelieocntiesequ ter. l.eachate . . .
; ; ; ; ; ; ; h43' 9 's "t5%° hd%% for remediation and/or ongoing r
not been allocated a from across four |nd|V|d1u6aIsaBnJ]o|I\/éasx FaPCF'A|§t§ueS'-r Triac e !
- ?
contaminated site ID f p PLirt el "td8F €be suitable for the current uses:?:
Pat hway Characterisation
f Collection of 24 groundwater samples from What is the current condition and quality of grolt
Groundwates)é'rzts'Cvgrgrloggg::33”ag(rbgzzn'atr&g?ssr?)[ug%gv%g'e?n%amphesceptable risk for current and future site use
) B t la€ se or the environment egetation and t
considered to represent Zg% nSed™P! egs oFUF Aty oS Ughre 1P OT'r daltlee U s ) v (veg I

conditions.

Ils PFAS i mpacted groundwater migrating off-site?
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BHP WAI O I DlIdentificat Scope Anal ysi s DQO Study Question Being Resol ved

Pr,.i mar Sur face ater Sampl es
of four surfaceywater sampV\fes P

Coll ection . . . .
fQACCSSWOOOQ - ACCSsSWOoO12)Fouropsamples PFAS dupMratrrscd he potential of the applicable AoPC to i
Not aIIocatWQEStern’ Ce”tiﬁ‘ilif"ﬂ"'rdatlon ponds. Primary Sedi ment Sample%ed'ment (within creeks, drainage |ines and areas
AoPC 4 . as%ernénflltratlon_ . . f I's there a demonstrated pathway for CoPC migratic

contaminate Slgts€ ! f Collection of six sedfi m@int samples - PFAS : ; ;
onds (ACCSSD0008 - ACCSSDOOf13Q; of re0 . ) ~ risk for current and future site users (direct co
S nfiltration onds 1390 x' 's%Mp | es i Dei oni segfguwattied d €ALYWsatteéms, native avian and terrestrial

P ’ f Six samples - PFAS Super Trace
Receptor Characterisation
) f What is the current condition and quality of grot
f Collection of two grOPurnldnwartyerGFSOaUn?de\éasteffrosrﬁmohééceptable ri sk for current and future site use,]
- - Groundwatemquifer recharge bor esf |ToaxoatseadmpilnesJunaPFAS Supetrablireaclese) or the environment (vegetation and t
Downs HGSL0014P and HGSLOW38Pampl es - Maj or fardisoPs AsSn d mpatciterls groundwater being discharged vize
Infiltration Ponds?

Primary Surface water Sampl es

f %Olclses(:tolooons o_f AfCOCUSl'SWSOUfOfG&;lﬁ(%urN(V)aé&rhplséléT'IpleeAS FUPatTi&C& he potential of the applicable AoPC to i
Not aIIocatWGEStern’ Centiﬁ‘ﬁeﬁ\@\rﬁ/al creeks (a"rlmary rgediment Sampl esedi ment (within creeks, drainage |ines and areas
AoPC 4 ; astern pnfiltration f. .Seve samples - PFAY |s there a demonstrated pathway for CoPC migratioc
contaminatedg sijtce | f Collection of seven slked?mehT 3AMPT &% : f £ ; ;
(ACCSSDO0002 - ACCSSDOOf0O7SEevVaenld sampl es i Dei on'iisSekd Wt eGuUrrent and uture site users (dlrect_cow
ACCSSDO0007) from epheme'r(é@c'%ﬁ”e%ks (aquatic ecosystems, native avian and terrestrial
f Seven samples - PFAS Super Trace
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7.5 Met hodol ogy

All field methodol ogy was detailed in the SAQP (Cardno
met hodol ogi es adopted for sampling throughout the inve
Appendi x H, with Field quality control (QC) and qualit
Appendi x |

7.5.1 PFAS Sampling

As described in the PFAS NEMP (2020), the following ha
when sampling:

Where possible, sample from areas of I|Iikely | ow conce
concentrations;
Use a new pair of powderless, disposable nitrile gl ov
Teflon coated materials and aluminium foil not to con
During sample processing and storage, minimise the ex
i mmedi ately into an esky.
|l ce-bricks, including chemical or gel -based cool ant pr
Il ce in seal able polyethylene bags was utilised.
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Table 7-8
Task

Assessment

Met hodol

Met hodol ogy
ogy

Soil samples were

Sampl es

were col | ected

ing a stai ess-steel

s
he near surfa
n
i

hand trowel,
noting excavation of s

with soil

d u
m t
. inlq fieldwork sment ground undertaken at the star
Surface Soil mp nng . )
p05| ed within drainage channel present.
All soi sampl es were ually inspected, observations and subs
on nature and presence fildl materi al
Al l ,available groundwater monitoring bores have data | ogger wit
Groundwater Level ) )
. I"evel s sing an interf probe. Depth were referenced to the
Gauging
recorde to the neares 0 cm.
Di sposable non-Teff fbn wahShepuobkgprop t ng were used to collect al
with bottom weight ow the sampl e c |l ected at the | owest point
hour s, o allow stabi tion, foll owi s ght disturbance caused by
Groundwat er Mbamploas ngere col |l ecte ia continuous t d at a rate allowing the w
Bore Samplingwere di charged i mmedi ely (minimise chemistry) via discharge
Prior to sample col on, field para uding temperatur e, pH, el
potential (ORP), were asured during ng a pre-calibrated water
calibration certifi is provided in
The tap associated t each producti on owed to purge for two
Production Botdierectly into sampl c tainers.
Sampling Prior to sample col c on, field parame r temperature, pH, EC
water quality meter n recorded on tabl qual ity meter calib
Where the embankmen o] the water body the water body could
directly into the o] tory supplied s. Where depth per mi
water |l evel and abo e sedi ment bed th the capped openin
Surface WaterpodSsaintpilam,g the cont a cap was removed e collection. Where
were col ected usi ong-handl ed sampl er ed into the | aborato
pH, EC, DO and ORP measured at the i ng using a pre-calib
sheets. The water y meter calibrati es are provided in A
Sedi ment SamWhe embankment stabi ty and surface rmitted, sedi ment sam
pI agtlon, the sedi ype was vVvisual observations were re
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7.6 Laboratory Analysis
7.6.1 Laboratories
The | aboratories used for analysis during the assessme
(NATA) accredited for the specific analytical procedur
> Primary |l aboratory: ALS Environmental, Wangara, Weste
> Secondary |l aboratory: Eurofins, Welshpool, Western Au
7.6.2 Anal ytical Met hods
The analytical met hods adopted by the primary and seco
summari sed in Table 7-9.
Table 7-9 Laboratory Methods
Upon receipt of a batch of samples, the chain-o
dated by the | aboratory. A hard copy of the CoC
copy was filed under a unique work order number
to Cardno along with the sample receipt notific
The temperature of the samples was recorded at
chilling method (e.g. ice) and condition of ins
Bench space was allocated per work order so san
Sample Handl i%gders.
The work order was | ogged and wuniqgque, water-pro
each sample container.
Samples were organised by sample type and/ or pr
until analysed.
The | aboratories follow Good Laboratory Practic
equi pment and instrumentation to minimise the p
sampl es.
| SO 25101: 2009 method was used for analysis of
sampl es.
This method uses a mixed standard of I|inear and
PEAS PFASO reported includes all compounds of the su
PFOS can be reported separately if requested ho
for this investigation as there is currently in
toxicology data on the separate isomers and the
on separate i somers.
7.7 Waste Management
During the investigation, strict waste management prot
i mpacted soil and water did not result in cross-contam
the sampling methodology (HydraSleeves and surface soi
and spoil to be kept to a minimum with all spoil gener
foll owing completion of sampling.
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8 Assessment Criteri a

8.1 Adopted Assessment Criteria

Criteria for PFAS are adopted from the PFAS National E
Heads of Environment al Protection Agencies in Australi.i
January 2020.

The PFAS National Environment al Management Pl an ( NEMP)

management of PFAS contamination in the environment,
contaminati on. It supports collaborative action on PFA
governments around Australia. The NEMP is an Appendi x
Framewor k Responding to PFAS Contamination.

The identification of PFAS above relevant guideline va
investigations (such as site-specific risk assessment,
occurred). The guideline values can also prompt consid
environmental valwues and mitigate, where practicabl e,
8. 2 Groundwater and Surface Water

8.2.1 Human Heal th

For humans, the main sources of PFAS are via ingestion
set health-based guidance values indicating the amount
regul ar basis over a I|lifetime without any significant
PFOS and PFOA were recommended by Food Standards Austr
tolerable daily intake (TDI) (FSANZzZ, 2017) The TDI wa
assessment criteria.

The adopted human health assessment criteria for groun

Table 8-1 Human Health Groundwater and Surface Water Assessment C
i ; : ~ PFOS +
Beneficial HEPA (2020) CriTabl PFOS (OEPFHXS (
Drinking Water HBGV f or Dr iRekfienrg tVW0tvexT ue 1 0.56
for PFOS—+
Recreational Water HBGV for RPeRHxeSati onal Water 1
Not es:
HEPA = Heads of Environment al Protection Authorities in Australia @
1. The HBGV for drinking water are adopted for |livestock due to
2. Adopting the drinking water criterion for |ivestock does not

meat which should be considered separately

8.2.1 Environment

The water quality! geichenmemea sf t damewdrok bi o accumul ati ve
many PFAS, the Water Quality Guideline framework speci
be used for:

> Assessing toxicity and bioaccumulation in high conser
> Assessing bioaccumulation in slightly to moderately d
The adopted ecological assessment criteria for groundw
! https:// www. waterquality.gov.au/anz-guidelines/guideline-values/de
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Table 8-2 Ecol ogical Groundwater and Surface Water Assessment Cri
: : . ~ PFOS + ~
Beneficial HEPA (2020) CriTabl PFOS (OQPFHxS ((.PFOA ( O¢
Aquatic Ecc{%)g%)héﬂ’%sfer Gmdgllne (y.a(l)(51823 no value 19
8.3 Soi l and Sedi ment
8§.3.1 Human Heal th
The human health-based assessment criteria for soil we
assumptions set out in the ASC NEPM for the health inv
criteria have been adopted based on current and future
> Residential with garden/accessible soil - Assumes hon
vegetable intake (does not account for consumption of
from stock on the premises). Also includes childrenods
> Residential with minimal opportunities for soil acces
of home-grown produce. I ncludes dwellings with fully
rise-buildings and flats; and
> Public open space - Relevant for public open space su
ovals), secondary schools (except for soil wused for a
undevel oped public open space (such as wurban bushl and
site-specific assessment where appropriate.
The adopted human health assessment criteria for soi
Table 8-3 Human Heal th Soil and Sedi ment Assessment Criteria
: PFOS + PFHPFOA
HEPA 2020 Criter Tabl e PFOS mg / k
( ) (melk (mgrkg) (mg/kg)
ng;s:dentlal wi t h girden/accesswble 0 01 0o 1
. . . . - Re f to,value fTor
ReS|dent|aI wi t h m|2n|mal opﬁggfgnbkhggz 20
for soil access
Public open space 2 1 1
8.3.2 Environment
I't is noted that the ecological assessment criteria ar
criteria apply specifically to protection of organisms
earthworms and plants. This direct exposure value can
these organi sms. I n the absence of acceptable and suff
human health soil criteria are recommended as an inter
The adopted ecological assessment criteria for soil an
Table 8-14 Ecol ogical Soil and Sedi ment Assessment Criteria
: PFOS + PFHPFOA
HEPA 2020 Criter Tabl e PFOS mg / k
( ) (mal K (mg/kg) (mg/kg)
Ecol ogical direct exposure 3 1 No val
Ecol ogi cal indirect exposure 3 0.14 N o
The ecol ogical indirect exposure guideline value is ba
the most sensitive exposure pathway assessed. The valu

devel oped site with no secondary consumers and mini mal
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9 Quality Assurance / Quality Con

ce/quality control (QA/ QC) procedur
ated sitesAgubaerT i(itcd ®InNdBmu ditsr Aluisam a$

o Jgm
w>S S

s all f the actions, procedures, checks and
tiveness and integrity of samples and accur a
ol s to monitor and measure the effectiveness of

O M > >AQ

u
2
S
v
s
c

i
r
t

-0 »od
o> SMmM=
o T

I n accor danrcSeC WiEtPiWM hteher el i abi |l ity of field procedures a
assessed using DQls of precision, accuracy, representa
are summarised bel ow:

Representativeness is the confidence that the data ar

Comparability is the confidence that the data may be
and analytical event.

Precision is a quantitative measure of the variabilit
Accuracy/ bias is a quantitative measure of the cl osen
Compl eteness is a measure of the amount of wuseabl e da

The findings o h

f
review of the f
data is conside

e investigatio
d and | aborato
f

n QA/ QC assessment are
| r
d to be of suf i

t
i e y QA/ QC procedures ad
re cient integrity and c
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10 Field Resul ts

10.1 Surface Soil Geol ogy

The surface geol ogy across each AoPC was predominantly

a maximum depth of 0.15 m BGL. The surface geology acr

slightly silty gravelly clay. Due to the nature of the

devel oped, a description of the encountered geology du

in Appendix J.

10. 2 Hydrogeol ogy

10. 2.1 Groundwater Elevations ¥ Groundwater Monitorin

During the investigation only four groundwater monitor

SF2203R) were able to be gauged due to the presence of

Details of standing water | evels (SWL) and bore constr

is presented in Table 10-1.

Table 10-1 Groundwater Elevations i Groundwater Monitoring Bores
Dept h Dept h Groundw

Bore | Dat e top of top of S\(’;V::)(melevati
Screen Screen AHD)

GF0964R 21/ 08/ 2021 700. 275 49. 246 40 49

GFO0965R 21/ 08/ 2021 699. 683 74.687 48 72

PSAO0598R 21/ 08/ 2021 778.319 167.024 119 167

SF2203R 21/ 08/ 2021 709. 274 87. 484 4 3 85

Notes

* I nformation provided within BHP WAI O bore data base

The SWL within the production bores was not possible t
with the bore.

10. 2.2 Physi ochemical Par ameters
Field observations and physiochemical parameters recor
provided in Appendix H. A summary is presented bel ow:

f Temperature di splayed some variation across the Site,
f DO ranged between 72.6 mg/L to 1,334 mg/L in bores;

f TDS concentrations ranged from 344.5 mg/L to 500.5 mg
f Field pH ranged between 7.08 and 7.98 which is consid

f ORP data indicated both negative and positive potent.i
2,545.9 mV.

Average concentrations for groundwater monitoring, pro
presented in Table 10-2.
Table 10-2 Average Physiochemical Parameters

EC
(mg(us/Cm

Groundwater [/ Four bores 25. 85 44 .3 634. 25 4

TDS

Bore Type / Numb Temp ( DO

Production [/ 26 res (includiong
Pot abl e Bore) 820898 403

Recharge / two Bores 23.25 57.95 689. 5 448.

674.17 454 7. 45
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10. 3 Surface Water
A total of 19 surface water samples were collected fro
encl osed systems (evaporation ponds and wet bioremedia
10.3.1 Physi ochemical Par ameters
Field observations and physiochemical parameters recor
provided in Appendix H. A summary is presented bel ow,
for samples collect from Mulla Mulla WWTP:
f Temperature displayed some variation across the Site,
f DO was generally | ow to moderate, ranging between 0. 3
f TDS concentrations ranged from 429 mg/L to 3,563.5 mg
f Field pH ranged between 7.91 and 10.05 which is consi
f ORP data indicated both negative and positive potent.i
71.6 mV.
10. 4 Sedi ment
A total of 21 sediment samples were collected across t
encountered geology during the sedi ment sampling progr
Table 10-3 Sedi ment Geol ogy
AoPC BHP WAI O | Sample | D Description
ACCSSDO00O02 Red / brown, gravelly cl
ACCSSDO00O03 Red / brown, gravelly cl
ACCSSDO00O0A4 Red / brown, gravelly cl
ACCSSD00O0S5 Red / brown, gravelly sil
ACCSSD00O0G®6 Red / brown, gravelly sil
AoPC 4 ACCSSD0O0O07Y Red / brown, gravelly sil
) - Not allocat,ed .
'nf"trat'EBnFﬁﬂqf’ﬁatnAdccqsi .00 0,038 Red / brown, gravelly sil
and Creeks ACCSSDO0O0O0O9 Red / brown, gravelly cl .
ACCSSDO0010 Red / brown, gravelly cl
ACCSSDO0011 Red / brown, gravelly sil
ACCSSDO0012 Red / brown, gravelly sil
ACCSSD0013 Red / brown, gravelly sil
ACCSSD0014 Red / brown, gravelly sil
ACCSSD0015 Red / brown, c¢clayey sand,
AoPC 5 Not allocat,ed
PacksaddIeCWWTPminat"A”CCQSi 000,16 Red / br.own, clayey-san ,
ACCSSD0017 Bl ack, silty, organic
AoPC 10 HV ACCSSD0021 Dark brown, silt, sul phu
Workshop AC-09 ACCSSDO0O02?2 Dark brown, silt, sulphul
Evaporation Pond
AoPC 11 AC-10 and AC-11 ACCSSDO0O023 Dark brown, silt,
Washdown Bay ACCSSD0024 Dark brown, silt, sul phul
Evaporation Ponds
Ao P 12 AC-03
oPC ACCSSDO0025 Red / brown, gravelly sil
Dry Cel l
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11 Anal yti cal Results and Discussi

Anal ytical results are presented Table 1 to Table 7 1in
notifications (SRNs) and CoC documentation are present

11.1 Surface Soil Characteristics

A total of nine soil characteristic samples were coll e

properties including cation exchange capacity (CEC), ¢

total organic carbon (TOC).

> AoPC 1 (AC-16) - Coondawanna Airport;

> AoPC 2 (No BHP I D) - Mulla Mulla Village WWTP and Irr

> AoPC 10 (AC-09) - Heavy Vehicle Workshop;

> AoPC 13 (No BHP I D) - Core Shed BioMax Facility; and

> AoPC 13 (No BHP I D) - Workshop BioMax Facility.

A summary of the results is presented in Table 11-1.

Table 11-1 Summary of Soil Characteristics

Anal yt e No. of sam Mini mum Ma x i mu m Average

CEC (meq/ 100g) 9 0.3 17. 3 8.1
Clay content ( %) 9 6.0 15 10
EC (e&S/ cm) 9 65 3,170 937
Moi sture content 98 0.1 44 .7 1
pH 98 5.0 9.8 7.5

SPD (%/cm 9 3.0 3.7 3.2

TOC ( %) 9 <0.5 1.6 1.03

> CEC was highest within a sample from the airport (a n
meq/ 100g). There was no discernible Ilink between CEC
recording the highest CEC recording a sum of PFAS con
highest CEC (16.2 meq/100g) recording a sum of PFAS c

> The recorded clay content across the samples coll ecte
concentration of 6% recorded in a sample from the HV
recorded in samples from the Mulla Mulla village spr a
indicates there is |imited potential for wvertical mi g
and underlying aquifer;

> EC concentrations ranged from 65 to 3,170 &S/ cm, with
within the sprayfields of Mulla Mulla Village WWTP;

> pH across the AoPC ranged from 5.0 to 9.8, slightly a
samples collected; and

> TOC was highest at the HV workshop (a maximum of 1. 69
with the observed | andscaping in the area (i.e. |littl

It is considered that | ow TOC, CEC and pH values acros
obility to be reduced through binding to the soils in

11. 2 Anal yti cal Results 1T Areas of Potenti al

The analytical results for each AoPC are displayed in

surface soil, surface water and sediment, including I e

mi ni mum, maxi mum and median concentrations of PFOA, PF

PFAS compounds for which there are currently assessmen

indicate the concentrations of the remaining PFAS comp
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Tabl e
Ao PC

11-2
1 (AC-16)

AoPC

1

Coondawanna

Coondawa

Airport

nna Ai

Summary

rport

of

PFAS Anal ysis

Ar ea

PFAS Assess

C

Sur face Soil Sam o PFrad
f Al | concentrations wer e rec PFFAS NEMP 2020 Twoie 2 Ressdenia win gardenaccesalbles
human health and ecol ogical FFAS NEMP 2020 Trala 2 Reskdaniial with minimel apporiunilies fer sail pocess
f Concentrations of the follo
recorded above the | aborator
Perfl uorohexaPerfluorododec:
(PFHxA) (PFDoDA)
Perfluorohept Perfluorotri dec¢
(PFHpA) (PFTr DA)
Perfl uoronona6:2 Fluorotel or
(PFNA) (6:2 FTS)
Perfluorodeca8:2 Fluorotel or
(PFDA) (8: 2 FTS) PrOS
Perfluorounde 10: 2 Fluorot el e
(PFUNnDA) acid (10:2 FTS PETAB nc
f The highest sum of PFAS con Sum o
the vicinity of Bay 2, where
exercises utilising AFFF hav
f Sum of PFAS concentrations
predominantly belonged to th
Acids group, specifically 6:
precursor products to the Pe
group, which have been detec
been used. it P
PFOS
Leachate e
PFAS
f PFOA concentrations were re
LOR in 14 of the 16 anal ysed Sam af
human health and ecological i
f Al'l samples, with the excep o al Sum of
to the northwest of the aproa FRAS FFAG
concentration above the 99%
f Perfluoroal kyl Sul fonic Aci
samples above the | aboratory
within the soil samples
f PFAS compounds that reporte Legend
across the area belonged to M, Sail Investigation Locations
Acid and Fluorotel omer Sul fa
(maxi mum concentrations recog :’i;r;';:;"'“"“m“““m“““m"d
PFPeA i 0.156 (~)g/L; ECMndawannaAimﬂrt
P F H X A I O . 1 3 6 O g / L 1 a n d Suurcn: Bse, Maaal, Gy, Emthsiar Geographiss CF we 05, UEh S, AemGRID, WGN. sl ihe GIE User Commim iy
6:2 FTS i 16.4 Ogl/ L.
Sample Type No. of Anal yt e Ma x i mum Medi an No . of ConcenNo. of Concent
sampl e Above AdoptedAbove Adopted
Heal th CriterCriteria
Surface Soil (mg/ kg) 16 PFOA <0.0002 0.0048 0.0002 0
16 PFOS <0.0002 0.0003 0.0002 - 0
16 PFOS + PFHXxS <0.0002 0.0003 0.0002 0 -
16 Sum of PFAS <0.0002 0. 334 0.0026 - -
Leachate (Og/ L) 16 PFOA <0.0005 0.224 0.0034 0
16 PFOS <0.0002 0.0115 0.002 - 15
16 PFOS + PFHXxS <0.0002 0.0115 0.0033 0 -
16 Sum of PFAS 0.0018 17 0.0985 - -
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Table 11-3 AoPC 2 Mulla Mulla Village WWTP Sprayfield 1 1 of

Summary

PFAS Anal ysis

AoPC 2 (No BHP | D) age WWTP Sprayfield
Surface Soil s
f Al'l concentrations were rec s [FEAS NEUP 200 Tatrie 3 w: garden
LOR and adopted human heal t| N A NS PSS N Wewr T S o O 35 PSSP
assessment criteria.

Leachat e

f PFOS
wer e

concentrations above t
recorded within four

f Concentrations of Perf]l
al so recorded above the
sampl es.

f 11 of

concentrations

Sur f ace

f A tot
associ

At
t he

Two

t he

wat er

al of
ated

ap sa
WWT P,

samp

12
ab

three
with M

mpl e frr

and

|l es of

sampl es

ove

r f

su
I a

u
om a

pool

t he

ed

wat

ACCSSS0024

and

ACCSSS0028.

Legend

¥  Soil Investigation Locations
Area of Potential Concemn associated with PFAS
I rutia Mtz Vilage WWTP and Irrgation Area

neen Exdl Masst OecBys, Esarer engraphess, CHESikious D8, LS00, UE0A, serolRID, ik, et e G5 L Commusity
i, HERE, Gasmils, o) CpenBiieatieg commilatinn, aid T Q18 oeer camsdsty

No . of
Above
Heal t h

Concent
Adopt ed
Criteria

ConcenNo. of
Adopt edAbove
Criter

Sample Type No. of Anal yte Ma x i mum Medi an

Sampl e

Surface Soi l (mg/ kg) 12 PFOA <0.0002 <0.0002 0.0002 0
12 PFOS <0.0002 <0.0002 0.0002 = 0
12 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
12 Sum of PFAS <0.0002 <0.0002 0.0002 - -

Leachate (Og/ L) 12 PFOA <0.0005 0.0011 0.0005 0
12 PFOS <0.0002 0.0021 0.0002 = 4
12 PFOS + PFHxS <0.0002 0.0021 0.0002 0
12 Sum of PFAS <0.0002 0.0069 0.00125 = =

Surface Wat@ar (Og/ LBPFOA 0.0008 0.0051 0.0008 0

(Treated) PFOS <0.0002 <0.0002 0.0002 - 0
3 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
3 Sum of PFAS 0.0317 0.0718 0. 0358 - -
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Table 11-4 AoPC 2 Mulla Mulla Village WWTP Sprayfield 2 1 Summary of PFAS Analysis

AoPC 2 (No BHP | D) age WWTP Sprayfield 2

Surface Soil

f Al'l concentrations were rec

human health and ecol ogical

f Concentrations of the follgc

recorded above the | aboratol

sampl e:

Perfluoropent alRBHxAacid
(PFPeA)

Leachat e
f PFOS concentrations above t
were recorded within six of
f Concentrations of Perfluorc
al so recorded above the | abu
sampl es.
f Nine of the 11 samples recc
concentrations above the | al
Legend
B.  Soil Investigation Locations
Ar=a of Potential Concem associated with PFAS
I »uis Mulia Vilage WWTP and Irigation Area
dmuce Earl, e, GecEys Eatheis Gesgraphics, ChE Suabes DS USEA USSE, AamsdRil IGN, end e 08 User Commmunity
Earl, HERE Garwaii, ic) CpenSuasiilep contiluiomn snd b Gid user cosmmmmily
Sample Type No. of Anal yte Ma x i mu m Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Surface Soil (mg/ kg) 11 PFOA <0.0002 <0.0002 0.0002 0
11 PFOS <0.0002 <0.0002 0.0002 - 0
11 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
11 Sum of PFAS <0.0002 0.0012 0.002 - -
Leachate (Og/ L) 11 PFOA <0.0005 0.0018 0.0005 0
11 PFOS <0.0002 0.0011 0.0002 - 6
11 PFOS + PFHxS <0.0002 0.0011 0.0002 0
11 Sum of PFAS <0.0002 0.081 0.0017 - -
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Mi ning

Landfill 7 of PFAS Analysis

Summary

Table 11-5 AoPC 3 New Putrescible

AoPC 3 BHP New Putrescible Landf i

Sur f ace

f Al'l concentrations
LOR and adopted human
assessment criteria

( No
Soi l

| D)

were r
hea

ec
tl

Leachat e

f PFOS concentrations above t
were recorded in all sampl e:

f Across the samples only Per
(PFBS) , PFOS, Perfluorobut ai
PFHXA recorded concentrati ol
LOR.

Legend

j_:— Saoll Investigation Locations
Arez of Potential Conecern associated with PFAS
[ ] New Putrescible Landsil

ey Eail bmnt, Gonfys, Dathabir Geoprapie, ChESostes D8 USEL | .--m.:‘: ul.-dl-ﬂ_m'h-n Camerumtty
= turters, et the Gill Lsss crmeiy

Eari HERE  Garmen, 1x) Opan:

Sampl e

of Anal yte

Type No.

Sampl e

Ma x i

mu m

Medi an

No .

of

Above

ConcenNo.

of

AdoptedAbove

Concent
Adopted

Heal t h

Criter

Criteria

Cwi1173100

12

January

Surface Soi l (mg/ kg) 4 PFOA <0.0002 <0.0002 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxXxS . 0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -

Leachate (Og/ L) 4 PFOA <0.0005 <0.0005 0.0005 0
4 PFOS 0.00083 0.0026 0.001 - 4
4 PFOS + PFHxS . 0003 0.0026 0.001 0
4 Sum of PFAS 0.001 0.00583 0.0037 - -
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11-6 AoPC 4 Western Infiltration Ponds 1T Summary of PFAS Analysis

Tabl e

(No BHP | D) Western Infiltration Pond

Sedi ment Bum Sf FFHES
=nd PFOS
f Concentrations of EFAS NEMF 2030 Tanis I Al W garden acceszinis net
Infiltration Pond
concentrations of
| aboratory LOR.
Leachat e
f Concentrations of
Western I nfiltrati
concentrations of
|l aboratory LOR
Sur face Water
f Concentrations of
Western Infiltrati
concentrations of
|l aboratory LOR

Legend

# Sediment Investigation Locsation

“ Surface Water Investigation Location
Area of Potential Concern associated with PFAS
Il Vv=stem, Central and Eastemn Infiltration Ponds

Stutta: Eadl, Maswr, OeeEys, Exrttater Ousgraphics, CHE Bibdtus DS JEDA, UG0S, AesFD, WIN, and e OIE Use Commaniy
i, HEFE, Carttin, (] OpanSiresian contftuten, snd Pe (=8 ol cesrmaly

ConcenNo. of Concent
AdoptedAbove Adopted
CriterCriteria

No . of
Above
Heal t h

Sample Type No. of Anal yte Ma x i mum Medi an

Sampl e

Sedi ment (mg/ kg) 4 PFOA <0.0002 <0.0002 0.0002
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -
Leachate (Og/ L) 4 PFOA <0.0005 <0.0005 0.0005
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -
Surface Water (0g/L) 4 PFOA <0.0005 <0.0005 0.0005 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -
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U Cardno @Stantec Preliminary PFAS Assess
Mi ning Area C

Table 11-7 AoPC 4 Centr al Infiltration Ponds T Summary of PFAS Analysis

(No BHP | D) Central Infiltration Pond

Sedi ment e
_ _ mng FFDE
f Concentrations of all sedin =5AS NEMP 20 Taie S wem gmasm
Infiltration Pond and disch: e e e
concentrations of all/l PFAS AL NEMP 3030 Tabie 3 Fuic coen feace
| b t L O R - - PFAE NEMF NI20 Tabis 3 Erniogics slirso sspasane
a or a ory - =FAS NEAMP 2030 Takie | Hesdth Drinking Waser

Leachat e

f Concentrations of all sedin
Central Infiltration Pond al
concentrat.i of all PFAS

ons
|l aboratory LOR

Sur face Water

f A single concentration of F
recorded above the | aboratol
Central Infiltration Pond s

Agczowoan

Legend

# Sediment Investigation Location

S5 Surface Water Investigation Location
Area of Potential Concern associated with PFAS
[ | Packsaddle WWTP
B vestem, Central and Eastem Infiltration Ponds

Beurce: Ean. anar, Oeulys Exdvier Gecgrastrics, CHE Sdrous D8, UBGHA, LHICA, Aneo0fieD. o0, ans e Gi2 L Comeaniy
Earl, mERL, Cattren, () Opsn Bresfibep mort e, and fu D0 e iy

Sample Type No. of Anal yte i ni Ma x i mu m Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted

Heal th Criter Criteria

Sedi ment (mg/kg) 4 PFOA <0.0002 <0.0002 0.0002 0

4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -

Leachate (Og/ L) 4 PFOA <0.0005 <0.0005 0.0005 0
4 PFOS <0.0002 <0.0002 0.0002 - 5
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -

Surface Water (Og/ L) 4 PFOA <0.0005 <0.0005 0.0005 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
4 Sum of PFAS <0.0002 0.0007 0.0002 - -
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Mi ning
Table 11-38 AoPC 4 Eastern Infiltration Ponds 1T Summary of PFAS Analysis
(No BHP | D) Eastern Infiltration Pond
Sedi ment
f Concentrations of all sedin A R S Tt S e e i
Infiltration Pond and dischi N St T S P o i i e for ST et
concentrations of all PFAS R T i o
|l aboratory LOR P AL NEMF S0 Tabie 3 Ecoiogical direct emavans
Leachat e
f Al'l samples collected from
and discharge creeks recordt¢
above the 99% freshwater cri
f Concentrations of PFBS and
above the | aboratory LOR
Legend
%5 Sediment Investigation Location
Area of Potential Concern associated with PFAS
[ ] Historical Putrescible Landfill
[ | Packsaddle WwTP
B v/=st=rm. Central and Eastem Infiltration Ponds
Baiiten Eid, Mieas, OecEys, Exftater Qeograshics, CNEARSG DA UBDA, UBOE AR, 0N, and te IR Likal Coifeus iy
Ennl, HERE. Dartrin, () Oewniliieafisap symeSuiso and e 06 seet communiy
Sample Type No. of Anal yte Ma x i mu m Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Sedi ment (mg/ kg) 5 PFOA <0.0002 <0.0002 0.0002 0
5 PFOS <0.0002 <0.0002 0.0002 - 0
5 PFOS + PFHXxS <0.0002 <0.0002 0.0002 0
5 Sum of PFAS <0.0002 <0.0002 0.0002 - -
Leachate (Og/ L) 5 PFOA <0.0005 <0.0005 0.0005 0
5 PFOS <0.0002 0.0011 0.0002 - 5
5 PFOS + PFHxS <0.0002 0.0011 0.0002 0
5 Sum of PFAS <0.0002 0.0038 0.0002 - -
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Table 11-9 AoPC 5 Packsaddle WWTP ¥ Summary of PFAS Analysis
AoPC 5 (AC-12) i Packsaddle WWTP
Sedi ment
f Al'l concentrations were rec
human health and ecol ogical
f Concentrations of the foll cf

recorded above the | aborato

sampl e:
PFHxA
PFHpA
PFNA
PFDA
10: 2
f Sum of

FTS

PFAS concentrations

|l aboratory LOR in one sampl«
f Composition of sum of PFAS
sedi ment predominantly bel ol
Carboxylic Acids group, witl
concentration above the | abu
Leachat e
f Al'l sum of PFAS concentrat
|l aboratory LOR, with a singl
recorded above the 99% fresl Legend
f Concentrations of Perfluorec & Sediment Investigation Location
Fl uorotel omer Sul fonic Acid & e
above the | aboratory LOR. 1 5 3
Area of Potential Concern associated with PFAS
Surface Water [ ] Packeacaie wwtp
f Samples collected from the Il ~==t=rn. Central and Eastam Infiltration Ponds

ponds.

f Concentrations of PFOA were
|l aboratory LOR in all sampl ¢
health and ecological asses:

f Concentrations of PFOS were
| aboratory LOR.

f S um 0 f P F AS concen t r at I ons Bomw Exs, Mazst Gecfys, Enrater Gecprasbo, CHESMrtn 06, US0S, USGE AsraGRD), /ON, end the SIS Usee Commensy
were recorded, with the cont ; i 2 3 LT i L e b ikt 2 e UL e
comprising PFAS compound PF Type No. of Ma x i mum Medi an No. of ConcenNo. of Concent

Sampl e

Above Adopt ed

Sampl e Adopt edAbove

Heal th Criter Criteria
Sedi ment (mg/ kg) 3 PFOA <0.0002 0.0004 0.0002 0
3 PFOS <0.0002 <0.0002 0.0002 - 0
3 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
3 Sum of PFAS <0.0002 0.0045 0.0002 - -
Leachate (Og/ L) 3 PFOA <0.0005 0.007 0.0005 0
3 PFOS <0.0002 0.0004 0.0002 - 1
3 PFOS + PFHxS <0.0002 0.0004 0.0002 0
3 Sum of PFAS 0.0014 0.0351 0.0056 - -
Surface Water 3 PFOA 0.0013 0.131 0.0024 0
3 PFOS <0.0002 <0.0002 0.0002 - 0
3 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
3 Sum of PFAS 0.0379 1.04 0.0693 - -
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Tabl e

11-10

AoPC 7

AoPC 7

BHP |

New Firefighting

Training

Ground

i Summary of

( No

D)

ni

PFAS Analysis

Ar ea

PFAS Assess

C

Surface Soil

f Al'l concentrations were rec
human health and ecol ogical
f Concentrations of the follgc

recorded above the | aboratol
sampl e:

PFPeA PFUnDA

PFHxA PFDoDA

PFHpA 6: 2 FTS

PFNA 8: 2 FTS

- PFDA 10: 2 FTS

f Sum of PFAS concentrations
|l aboratory LOR in all sampl ¢
f Composition of sum of PFAS
soils predominantly bel onge:/
Sul fonic Acids group.

Leachat e

New Firefighting

Tr ai

ng Ground

=
1]
FFAE NEMF JON Tabis | Hea®h Drinking Watsr as oo

e

f PFOA recorded concentration
in all samples, but below 1t
ecol ogical assessment criteil
f Al'l samples recorded a PFOES
99% freshwater criteria.
f Concentrations of Perfluorc
was noted in samples above
not detected within the soi
f PFAS compounds that reporte
concentrations across the alil
Perfluoroal kyl Carboxylic Ay
Acid groups, specifically (1
recorded) :
PFNA 7 0.106 Og/L; :
6:2 FTS i 1.6 Og/L; and —
8:2 FTS i 0.479 Og/ L. Legend
5 Sail Investigation Locations
Area of Potential Concern associated with PFAS
I et Lanari
H Maw Fire Training Ground
Saurce: Endl, Moz, Gasye, Eartiw Gatsgrapitics, CWE Likstes D8, LSO LUSGE, LamGRID, 1IGN, ond Be I8 Lser Cameunity
Earl, HEFE. Garrin (2] OpenSt-weSden confibubrs snd te 513 user commedy
Sample Type No. of Anal yte Ma x i mu m Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th CriterCriteria
Surface Soi (mg/ kg) 9 PFOA <0.0002 0.0041 0.0007 0
9 PFOS <0.0002 <0.0002 .0002 - 0
9 PFOS + PFHxS . 0002 . 0002 0.0002 0
9 Sum of PFAS 0.0115 0.0605 .0247 - -
Leachate (Og/ L) 9 PFOA .0067 0.145 0.0358 0
9 PFOS 0.00014 0.00114 .00009 - 9
9 PFOS + PFHXxS .00014 .0021 0.00009 0
9 Sum of PFAS 0.477 1.83 .11 - -
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Table 11-11 AoPC 8 Inert Landfill T Summary of PFAS Analysis

AoPC 8 (No BHP | D) Il nert Landf il

Surface Soi l

f Both concentrations were re€
LOR and adopted human heal t|l
assessment criteria.

Leachat e

f PFOS concentrations above t

were recorded in both sampl
f Only PFBS, PFOS, PFPeA, PF}
concentrations above the | al

Legend

5’ Soil Investigation Locations
Area of Potential Concern associated with PFAS
B et Lanarn
[ New Firs Training Ground

Smuse Earl Hecwr, Oesbre, Eathale Geographee, CHE Silirius DI, USOR, UH0E, AsinlHID, 1GM, eng Be SIS Ussi Cofremumily
Ewrl, HEAE, Carean, (=) Cpmn it ssilian conbituisr, ai B 308 une' commaiy

Sample Type No. of Anal yte i Ma x i mum Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Surface Soil (mg/kg) 2 PFOA <0.0002 <0.0002 0.0002 0
2 PFOS <0.0002 <0.0002 0.0002 - 0
2 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
2 Sum of PFAS <0.0002 <0.0002 0.0002 - -
Leachate (Og/ L) 2 PFOA <0.0005 <0.0005 0.0005 0
2 PFOS 0.0007 0.0009 0.0008 - 2
2 PFOS + PFHxS 0.0007 0.00009 0.0008 0 -
2 Sum of PFAS 0.0014 0.0097 0.00685 - -
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Mi ning

Table 11-12 AoPC 9 MAC Medi cal Centre

Summary

of

PFAS Analysi s

AoPC 9 (AC-22) - MAC Medical

Surface Soi l

f Al'l concentrations were rec
human health and ecol ogical
f Concentrations of the follc
recorded above the | aborato

sampl e:
Perfluorobut #F®io®Aaci d
(PFBA) PFTr DA
PFPeA Perfluorotetrad
PFHxA (PFTeDA)
PFHpA 6: 2 FTS
PFNA 8:2 FTS
PFDA 10: 2 FTS
PFUNnDA
f Sum of PFAS concentrations
|l aboratory LOR in all sampl ¢
f The highest concentrations
coll ected adjacent to the cut

parking of emergency vehicl:

f The composition of sum of F
surface soils predominantly
Sul fonic Acids group

Leachat e

f PFOA was recorded above the
samples with a single concel
above the drinking water gui

f PFOS concentrations were rE€
freshwater criteria in five

f The PFAS compounds that recg

concentrations across the al
Perfluoroal kyl Carboxylic A
Acid groups, specifically (1
recorded):

PFDA i 0.188 Og/L;

6:2 FTS i 22.3 0Og/L;

8:2 FTS i 4.44 Ogl/ L.

Centre

FRAD NSMF 2020 Tabie 2 Realdenbal wish garieaccesxibie

[PrAS NEMP 2020 Tahie 2 Fubiic cpen mace.
PFAD MEMIF I Tabéc ¥ Ecological dirsc sxpoaae

Legend
% Soil Investigation Locations
Area of Potential Concern associated with PFAS
Bl Hcavy venice Workshops
[ ] MaC Medical Centre
- New and Oid Washdown Bays and Evaporation Ponds

Esurza Bl banki, Geofpe, Eathalni Qeagaphics, ChE Slsitna 08, US04, USGHE AselRil K5y el ke QI8 User Commusily
Esfl, HERE, armin, [cf Cpmaiiveilas cobifbiles, and the 018 imel commmsity

Sample Type No. of Anal yte Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Surface Soi l (mg/ kg) 8 0.0443 0.00025 0
8 PFOS 0.0002 - 0
8 PFOS + PFHXxS <0.0002 0.0002 0
8 Sum of PFAS O0. 0.1295 - -
Leachate (Og/ L) 8 PFOA 1.51 0.0169 1
8 PFOS 0.00075 - 5
8 PFOS + PFHxS 0.0046 0.00075 0
8 Sum of PFAS 0. 3.825 - -
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Preliminary PFAS Assess
Mi ning Area C
Table 11-13 AoPC 10 Heavy Vehicle Workshops 1T Summary of PFAS Analysis
AoPC 10 (AC-09) - Heavy Vehicle Workshops
Surface Soi l F T_ — =
- ! - o ACCHSSITD Legend
f Al concentrations were r ¢ F—— e R 9
human health and ecol ogica e = jerea v [p—— B8  soil Investigation Locstions
f Concentrations of the foll e caaas we | ou I L Area of Potential Concern associated with PFAS
recorded above the | aborat e [ e = | M [ | siomax Facility: Workshop
. g now= iy mo 0. DL
samp | e: e oL ooaes [ ;::;;:m ey ———— :ﬁmu u:u.n e - Heavy Vehicle Workshops
Perfl uorobut aRBDoDACi d I | Pros | mbt | ame= cumar  |moka w -Newan:!DIdW&mdeayBandEvapuaﬁmFmds
| it L =11
(PFBA) Perfluorotetr e P [ e nj: il -5 i
PFPeA (PFTeDA) o = e e —
PFHxA 6: 2 FTS Su=ar |maea o
Feis mL TIE
PFHpA 8: 2 FTS AOCEI SN
PENA 10:2 FTS o I T T
I moRig o.onm " maag Goons e [y—
PFDA o T [t e
M =L DS e = e [ | —
f Sum of PFAS concentrations ey — ey, 0| 'ancs Pron St
| aboratory LOR in all samp e P wi | oms ) S e PR ma| 0|
= ™ ang Frog | upe
f The highest concentration Tras [t | see Femprperrre e ':: “ron e | e sumor |Toma] nes
of Bay 18, at the eastern e L e ‘um' Sy PR p—p— i i) Bl PR | e €5
PFAS - - ey
f The composition of sum of = e A ey ey sy gy parree _| AN
surface soils predominant.l T sumar |mers| ors ySrr—
Fluorotel omer Sulfonic Aci we [T il ron |mome| wmw
Bumal | mpghg L (0N L nozss
Leachat e PF:':;:' fro e oomss soittmioni] mply| =0
- i Fo= ACCEREMTE] Sl =g FFOE 3 — -
f PFOA recorded concentratic 24 wi| as ros [meARl Oome o e Sumer ::., pp— m,nmﬁfm
LOR in all samples, but be FroA wt | ams s | = bt o = =ro .
health and ecological asse s R i e N s P e e e
e - by gy
f A total of seven of the 1¢ i e ,,::, — ee-leoc Y e A L] 7= Gt ) g
wor kshop area recorded a P pme  [moss it e - P e T B
the 99% freshwater criteri keos [ vos | B P R S T T Froa |t
= |mota| oe=2 B Fras [ 3 sumor |mufE| T
fciiiséni()rrga?uonndss atchre:)ts sretphoert bt - —-1 — =
Perfluoroal kyl Carboxylic — T e sros | pros [BTETSES] ST
Sul foni c Aci d groups, spec . oo FFEAS NEUF J0X Tabiel Szidentsl win parienacossinie ot LT ]
H mghg OEE eghg EIRET ik mghg
concentrations recorded): e T il wt | ame F7A5 NEMF 20 Tacie 2 Senieetawin mmmal copaAes s Bess | 2
PFPeA i 1.23 0Og/L; I T T . .:_.. s m R H-:m-—: o T
. ~ & T mE i
PFHxA i 93.3 O0Og/L; o ::: = = B (maa| oo AR NEMP 2035 Tabie |eath Deking W etr ass BT
6:2 FTS i 48 Og/ L. iz v e pros. | WL| wmE Fros |t | ams =45 NSAP 2000 Tamie 1 Hean Razremoes W e T =
Sumer |t Fe) Swe ot =280 o Sumo |TE82 . iiaitiom p e I
AR | o 5T FFASE e iz AR | %) ,
Sample Type No. of Anal yte Ma x i mum Medi an No. of ConcenNo. of Concent
Sampl e Above Adopted Above Adopted
Health Criter Criteria
Surface Soil (mg/ kg) 16 PFOA <0.0002 0.0032 0.0006 0
16 PFOS <0.0002 <0.0002 0.0002 - 0
16 PFOS + PFHXxS <0.0002 <0.0002 0.0002 0 -
16 Sum of PFAS 0.0528 1.1 0.2155 - -
Leachate (Og/ L) 16 PFOA 0.0021 0.236 0.0370 0
16 PFOS <0.0016 0.0097 0.0016 - 16*
16 PFOS + PFHxS <0.0016 0.0125 0.0016 0 -
16 Sum of PFAS 0.575 103 7.47 - -
* LOR above adopted ecol ogical assessment criteria. ALS indicated samples required dilution due to the presen
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Table 11-14 AoPC 10
AoPC 10 (AC-09)
Sedi ment

f Concentrations

f

health and
Concentrations

Heavy

Heavy Vehicle

Vehicle

Wor kshops (Evaporation Ponds) i

Wor kshops (Evaporation Ponds)

ecological

recorded
PFBA
PFPeA
PFHxA
PFHpA

f Sum of

PFAS

above t

PFNA
PFDA
PFUnDA
PFDoDA

were recorde
assess
of the follo
he | aborator]|
6:2 FTS
8: 2 FTS
10: 2 FTS

concentrations

n

bot h

sampl

of

sum of

P

|l aboratory LOR
f The composition
sedi ment sampl es

predomi nant

Fl uorotel omer

Leachat e

Sul fonic

Aci ds

f Sum of PFAS concentrations
|l aboratory LOR in both sampl
recording PFOS concentrati
criteria.

f Concentrations of Perfluoro
Fl uorotel omer Sul fonic Acid
above the | aboratory LOR.

f A concentration of 6:2 FTS
recorded.

Surface Water

f Concentrations of PFOA were
|l aboratory LOR in both sampl
health and ecological assess

f Concentrations of PFOS were
| aboratory LOR.

f Sum of PFAS concentrations
were recorded, with the conc
comprising PFAS compounds PF

Summary of

PFAS Anal ysis

Legend
-'$r Seadiment Investigation Location
“j Surface Water Investigation Location
Area of Potential Concern associated with PFAS
[ | siomax Facility: Workshop
- Heavy Vehicle Workshops

Sampl e

Type No. of Anal yte

Sampl e

Ma x i mum

Medi an

-, Gewriyn, £t G graps, CHE St 19

No .

Above

Heal t h

LB, LB, Al

ConcenNo. of
Adopt edAbove
CriterCriteria

R T TIy p——
Eart HERS darren, (o) Coanitresbep corvibuizm, sesd the GO user commusty

Concent
Adopt ed

Sedi ment (mg/ kg) 2 PFOA <0.0002 <0.0002 0.0002
2 PFOS <0.0002 <0.0002 0. 0002 - 0
2 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
2 Sum of PFAS 0.0859 0.104 0.09495 - -
Leachate (O0g/ L) 2 PFOA 0.0021 0.0021 0.0021
2 PFOS <0.0016 0.00009 0.00125 - 2%
2 PFOS + PFHxS <0.0016 0.00009 0.00125 0
2 Sum of PFAS 3.01 23. 2 13.105 - -
Surface Water (0g/L) 2 PFOA 0.0036 0.0037 0.00365
2 PFOS <0.0002 <0.0002 0.0002 - 0
2 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
2 Sum of PFAS 8.29 14.1 11.195 - -
* LOR above adopted ecological assessment criteria. ALS indicated samples required dilution
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Table 11-15 AoPC 11 Washdown Bays and Evaporation Ponds i Surface Soil Summary of PFAS Analysis

AoPC 11 (AC-10 and AC-11) Washdown Bays and Evaporation Ponds 1 Surface Soil

Surface Soi l

f Al'l concentrations were rec ? ol Legead

human health and ecol ogical 45  Sedimant Investigation Lecation
f Concentrations of t he follc -5- Surface Water Investipation Location

recorded above the | aboratol =

sampl e: B  Soil Investigation Locations

PEFBA PEDoDA ' Area of Potential Concern associated with PFAS
H Vehicle Worksh

PFPeA Perfluorotetradec -ﬁwe.en o

PFHxA (PFTeDA) ) - _ I mac Medical cenvre

PEHpA 6: 2 FTS = - - - Mew and Old Washdown Bays and Evaporation Ponds

PENA 8: 2 FTS

PEDA 10:2 FTS

f Sum of PFAS concentrations
|l aboratory LOR in all sampl ¢

f The highest concentration v =
evaporation ponds. pmn

f PFAS compounds reported pre
Perfluoroal kyl Carboxylic A
and PFHxA.

Leachat e

in all samples, but bel ow
ecol ogical assessment crite

f One sample recorded a PFOS
99% freshwater criteria.

f PFAS compounds that reporte
concentrations across the al
Perfluoroal kyl Carboxylic A
Acid groups.

f PFOA recorded concentration
t |
I

FFAE NEMP ID0Ta0e 2 Fasigeniy Wik grdenacoeszibis
FFAS NEMP JO0T a0 I Resigents Wit minImE oppariun Ses 707 5o acoess

Seuce Earl Nesw, Gefyps, Eathaie Cespraptecs, OWE BSirbee [0, UBDA, USGE, AercGRID 158, end e G User Cansiumity
Earl, HERE | Sarwsn, o] OpenSt seld sp corvilinrdem, e the 010 wsm communily

Sample Type No. of Anal yte i Max i mum No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Surface Soi l (mg/ kg) 4 PFOA <0.0002 0.0007 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
4 Sum of PFAS <0.0002 0.002 0.0002 - -
Leachate (Og/L) 4 PFOA 0.0022 0.0295 0.0081 0
4 PFOS <0.0002 0.0027 0.0002 - 1
4 PFOS + PFHxS <0.0002 0.0027 0.0002 0 -
4 Sum of PFAS 0.128 2.68 0.3465 - -
* LOR above adopted ecol ogical assessment criteria. ALS indicated samples required dilution due to the prese
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Table 11-16 AoPC 11 Washdown Bays and Evaporation Ponds i SW and Sedi ment Summary of PFAS Analysis
AoPC 11 (AC-10 and AC-11) Washdown Bays and Evaporation Ponds Surface Water and Sedi ment
Sedi ment
L d
f Al'l concentrations were rec goan
human health and ecol ogical #  Sedimant investgation Location
f Concentrations of the follc & Surfmce Water Investipation Locatian
recorded above the | aboratol Es  Soit Investigation Locations
sampl e: Area of Potential Concern associated with PFAS
PEPe A 6: 2 ETS -Heavy\!el-'lluIEWDrkshups.
PFHxA 10:2 FTS N SinGs e e _
- Mew and Oid Washdown Bays and Evaporation Ponds
f Sum of PFAS concentrations
|l aboratory LOR in both sampl
f The composition of sum of F
sedi ment samples predomi nant
Fl uorotel omer Sul fonic Acid:
Leachate  § "o ——
f PFOA and PFOS Concentratior
human health and ecol ogical
f Sum of PFAS concentrations
|l aboratory LOR in both sampl
f Concentrations of Perfluorc
Fl uorotel omer Sul fonic Acid
above the | aboratory LOR.
Sur face Water
f A concentration of PFOA was
|l aboratory LOR in both sampl
human health and ecol ogical
f Concentrations of PFOS were€
| aboratory LOR.
f Sum of PFAS concentrations ::E:mm?“mz ::‘:::mm-mm
were recorded, with the con (Bl == [ o | —o- | 1 — | S eos Erepr=r——— T
comprising PFAS compound 6:: e ————
FFAS MEMP X0 Table fHeaih Odnting Waler
Sample Type No. of Anal yte Ma x i mu m Medi an No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Heal th Criter Criteria
Sedi ment (mg/ kg) 2 PFOA <0.0002 <0.0002 0.0002 0
2 PFOS <0.0002 <0.0002 0.0002 - 0
2 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
2 Sum of PFAS 0.0008 0.0091 0.00495 - -
Leachate (Og/ L) 2 PFOA <0.0005 0.0015 0.001 0
2 PFOS <0.0002 <0.0002 0.0002 - 0
2 PFOS + PFHxS <0.0002 <0.0002 0.0002 0 -
2 Sum of PFAS 0.0518 0. 359 0.2054 - -
Surface Water 2 PFOA <0.0016 0.0018 0.0017 0
2 PFOS <0.0016 <0.0016 0.0016 - 2 *
2 PFOS + PFHxS <0.0016 <0.0016 0.0016 0 -
2 Sum of PFAS 2.17 3 2.585 - -
* LOR above adopted ecological assessment criteria. ALS indicated samples required dilution due to the prese
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Table 11-17 AoPC 12 Bioremediation Farm i Summary of PFAS Analysis

AoPC 12

(AC-03) Bi

oremedi ati on Far m

Sedi ment

f All concentrations were rec FFAS NEMP 308 Tanle 2
health and ecological assess

f Concentrations of the follo

recorded above the | aborator
AP C 12 B

PFBA PFDA &F88 Soeemn
PFPeA PFDoDA

PFHxA 6:2 FTS

PFHpA 8:2 FTS

PFNA 10: 2 FTS

f The highest individual PFAS

mg/ kg, relating to PFPeA.
Leachat e

f Concentrations of Perfluoro

Fluorotel omer Sul fonic Acid

|l aboratory

f PFOS was
Surface Water

f PFOA was

LOR.

recorded a

recorded a

bove the

bove the

the adopted human health and
criteria.

f A concentration of PFOS (0.
above the 99% freshwater cri
f The sum of PFHxS and PFOS w
adopted human health assessn
0.07 Og/L).

f A concentration of 338 Og/L

Legend

& S=diment Investigation Location

-‘-r Surface Water Investipation Location
Area of Potential Concern associated with PFAS
- Bioremediation Farm

vy Exrt, urer, Sexlre Patisle Cengrapracs, Ched St D8, WSl US04, AeoDRID 1M, sre e G0 Use Carrrumity
Bl HERE, CarFin, () Opardiisailey conirituin and e GIN seef costmasily

Sample Type No. of Sam Above Adopted HumAbove Adopted Ecol
Criteria
Sedi ment (mg/ kg) 1 PFOA 0.0047 N o N o
1 PFOS 0.0005 - 0
1 PFOS + PFHxS 0.0005 N o
1 Sum of PFAS 0.121 - -
Leachate (0d/L) PFOA 0.138 No No
1 PFOS 0.0112 N o Yes
1 PFOS + PFHxS 0.0112 N o
1 Sum of PFAS 2.47 - -
Surface Watdr (0g/L) PFOA 0. 44 No No
1 PFOS 0.0726 - Yes
1 PFOS + PFHxS 0.0726 Yes
1 Sum of PFAS 353 - -
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Table 11-18 AoPC 13 BioMax Facility Ilrrigation Area (Medical Centre) ¥ Summary of PFAS Analysis

AoPC 13

(AC-18)

Bi oMax Faci l Il rrigation Area (Medical Centre)

ity

Surface Soil

f PFOA was recorded above the

the four samples, all conce

adopted human health and ec

f Al'l concentrations of PFOS ACCBE50100
l aboratory LOR. . m
f Sum of PFAS concentrations ki
| aboratory LOR in one of th

predominantl y e
Acid group.

Leachat e

bel onged to t

f PFOA was recorded above the
the four samples, all conce

adopted human health and ec

f Al'l samples recorded a PFO¢
99% freshwater criteria.

f Sum of PFAS concentrations
|l aboratory LOR in one of th
predominantly belonged to t
Acid group.

ACCSES0102 |

Legend

5— Saqil Investigation Locations
Area of Potential Concern associated with PFAS
- Biomax Facility: Evaporation Pond

[ Msc Medical Centre

- Mew and Old VWashdown Bays and Evaporation Ponds

AR NEMT 200 Tapie 2

wigh gara s

T AS NEMP 20 Tabin 3 Fenid

And il minmel

furrsan ot wol acoms

PREAE NEMP HIpf Tabis | G=sloy/es direel s posurs
FEAS NEMP 2020 Table § Healih Diipkieg Weer

S Exd, Murai, Oecfpd Sarttutsl Gegiafies, CHE Lilitun AsrvaRD, iy
Ead, HERE, diewin i) Opeeiivesiblen cositbutem. st S 018 smi comesdily

Pl CIEN b G

Sample Type No. of Anal yt e Ma x i mu m No. of ConcenNo. of Concent
Sampl e Above AdoptedAbove Adopted
Health Criter Criteria
Surface Soi l (mg/ kg) 4 PFOA <0.0002 0.0007 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 0.0117 0.0002 - -
Leachate (0O0g/L) 4 PFOA <0.0005 0.0224 0.00085 0
4 PFOS 0.0008 0.0017 0.0011 - 4
4 PFOS + PFHxS 0.0008 0.0017 0.0011 0
4 Sum of PFAS 0.0086 0.113 0.02285 - -
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Table 11-19 AoPC 13 BioMax Facility Ilrrigation Area (Core Shed) 1T Summary of PFAS Analysis

AoPC 13 (No BHP 1| D) Bi oMax Facility Irrigation Area (Core Shed)
Surface Soil
f PFOA was recorded bel ow t

sampl es.

f PFOS was recorded bel ow t
sampl es.

f Sum of PFAS concentration
|l aboratory LOR in all samp

Leachat e

f PFOA was recorde
of the four sampl
a

d ab
es,
I t h

adopted human he e

criteria. maig

f Three of the four samples e

concentration above the 99

f Sum of PFAS concentration

|l aboratory LOR in three of

concentrations predominant S . W ACCESENT2
Perfluoroal kyl Sul fonic Ac — _

Eum ol TFHsE

Legend ] 2 ang PFOH
v FF A MM 2090 Tapie R I gang e X o

5 Zail Investigastion Locations PF RS NEMP 25 Tabrin 2 Fenldonial =il mihimsl oppeck
A% NEMP 3050 Tablu 2 Pubi asws sacs

FFAE NEMP 30 Tabis 1 Szclogicsl dines! ssposurs
- Biomax Facility: Evaporation Pand P NS NEMP 30207 abin - Health Diinking Wate
:l Coondswanna Airport FEAE NEMP 2023 Talis t Hears Reccoaionsl Watsr
I cor= Shed BioMax Faciity SRS ——— T Teese

re Eai, Mavar, Oectye, Eamiwie Sengraphes, CHESMinus Ol US0A, USO8 AsolfD, iGN and P G L Commaniy
Es#, HERE, Qiwin, i Opilivesl Map cosliinissg ahd T 018 o | cofunity

Area of Potential Concern associated with PFAS

Sample Type No. of Anal yte i Ma x i mu m No. of Concen No. of Concent
Sampl e Above Adopted Above Adopted
Heal th Criter Criteria
Surface Soi l (mg/ kg) 4 PFOA <0.0002 <0.0002 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 <0.0002 0.0002 - -
Leachate (0Og/L) 4 PFOA <0.0005 0.0009 0.0005 0
4 PFOS <0.0002 0.0017 0.00105 - 3
4 PFOS + PFHxS <0.0002 0.0017 0.00105 0
4 Sum of PFAS <0.0002 0.003 0.0015 - -
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Table 11-20 AoPC 13 BioMax Facility Ilrrigation Area (Workshop) 1 Summary of PFAS Analysis

AoPC 13 (No BHP | D) Bi oMax Facility Irrigation Area (Workshop)

Surface Soi l

f PFOA was recorded bel ow t
sampl es.

f PFOS was recorded bel ow t
sampl es.

f Sum of PFAS concentratior
the |l aboratory LOR in thr
concentrations predominant
Perfluoroal kyl Carboxylic

ACCESS0NT

Leachat e

f PFOA was recorded above t
samples, all concentrati ol
human health and ecol ogi ci

f Three of the four sampl es
concentration above the 9!

f Sum of PFAS concentratior
the |l aboratory LOR in al
predominantly belonged to
Carboxylic Acid group.

Bam ol 5
and FFOS

Legend — et

!_. Soil Investipation Locations
Area of Potential Concern associated with PFAS
I:l Biomax Faeility; Workshop
- Heawy Vehicle Weorksheps

Soute Est Maai, OusEys, Esitteie Geographan, CMNESsun Tl USDA, UISGE A--m
Eat. HERE, Oewin lc) Opesdiveat My )

Sample Type No. of Anal yte i ni No. of Concen No. of Concent
Sampl e Above Adopted Above Adopted
Heal th Criter Criteria
Surface Soil (mg/ kg) 4 PFOA <0.0002 <0.0002 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 0.0154 0.0021 - -
Leachate (Og/L) 4 PFOA 0.0006 0.0052 0.00155 0
4 PFOS <0.0002 0.0032 0.000095 - 3
4 PFOS + PFHxS <0.0002 0.0032 0.00095 0
4 Sum of PFAS 0.0286 0.255 0.0751 - -
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Table 11-21 AoPC 13 BioMax Facility Ilrrigation Area (Storage Yard) 1 Summary of PFAS Analysis
AoPC 13 (No BHP | D) oMax Facility Irrigation Area (Storage Yard)
Surface Soil
f PFOA was recorded above t|
of the four samples, all ¢
adopted human health and e
criteria.
.n.c:.':sssm:a
f PFOS was recorded bel ow t|
sampl es.
f Sum of PFAS concentrati on:i°
|l aboratory LOR in two of t
concentrations predominant
Perfluoroal kyl Carboxylic
Leachat e
f PFOA was recorded above t|
of the four samples, all ¢
adopted human health and e
criteria. ACCSSE0122
f Three of the four sampl es
concentration above the 99 i
f Sum of PFAS concentration:
| aboratory LOR in all samp
predominantly belonged to
Carboxylic Acid group.
ACCESE0T14
40002
[l
Lﬂ‘ﬂﬂ nd S ol FFHsS
ang FROS
-!.- Soil Investigation Locations
" Area of Potential Concern associated with PFAS |
[ | Biomax Facilay: Workshop
I Heavy venicie Workshops
[ storsge Yarc BioMax Faciliy e i —
i L npeaay | 1 |
Emrrn Eaf, Musar, GesEps, Eartheies Geographes, CHE Siican [ L8 UBGE, AsroTRCL 1GM. evd B G0 Liser Cirvesoniy
Eae +EAE, D@t i) Opesiiresiblap corlitaticn il W (1% ol comsunily
Sample Type No. of Anal yte Ma x i mum No. of ConcenNo. of Concent
Sampl e Above Adopted Above Adopted
Heal th Criter Criteria
Surface Soi l (mg/ kg) 4 PFOA <0.0002 0.0002 0.0002 0
4 PFOS <0.0002 <0.0002 0.0002 - 0
4 PFOS + PFHXxS <0.0002 <0.0002 0.0002 0
4 Sum of PFAS <0.0002 0.0104 0.0004 - -
Leachate (Og/ L) 4 PFOA <0.0005 0.0084 0.00105 0
4 PFOS <0.0002 0.0018 0.00085 - 3
4 PFOS + PFHXxS <0.0002 0.0018 0.00085 0
4 Sum of PFAS 0.0072 1 0.03085 - -
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11. 3 Leachate

All surface soil and sedi ment samples were also submit
The results of the surface soil | eachate analysis ind
recorded above the | aboratory LOR (0.0002 Og/L) in 94
ranging from 0.0004 i 103 Og/ L, despite some areas r €
| aboratory LOR;

The results of the sediment | eachate analysis indicat
recorded above the | aboratory LOR (0.0002 Og/L) in 13
above the LOR ranging from 0.0009 i 23.2 O0Og/lL At | ea
|l eachate concentration above the 99% freshwater crite
It is considered the detection of PFOS in the deionise
response of predominantly negatively charged nature of
As pH increases, adsorbent surfaces tend to become mor
l eading to stronger electrostatic repulsion for anioni
However, it is also noted that the effects of pH on PF
i ndustry research is ongoing.

11. 4 Groundwater

Groundwater analytical results are presented in Tabl e
documentation are presented in Appendi x K.

11. 4.1 PFAS

The results of the groundwater sampling program indica
recorded sum of PFAS concentrations above the | aborato
HGAOO77P) recording a concentration of PFOS above the
Groundwater monitoring bore PSA0598R is |l ocated approx
and is not considered to be | ocated downgradient of an
HGAOO0O77P is located approximately 500 m downgradient o
downgradient of production bore HGAO0074P that recorded
| aboratory LOR.

It is considered that identified PFAS concentrations w
identified receptors, however the current bore | ocatio
suspected source areas. A summary of the groundwater r
Table 11-22 to Table 11-24.
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Table 11-22 Producti on

Productii

on Bores Area

Bor es

Area E and Groundwater

E and Groundwater

Mo n i

Moni toring

tor i

Bores i

Bor

Summary

of PFAS Analysis

ng

es

f Al'l concentrations of PF
the | aboratory LOR.
f One bore (PSA0598R) reco
concentration above the ¢
. Sum of
f Sum of PFAS concentratio EEHS. and
the | aboratory LOR in twg pros
bel onged to the Perfluora ::‘:5“
group.
Legend
%  Exizting Production Bore Locations (3] - AaPC4 - Westsmn, Central and Eastem Infiltration Fonds
# Monitoring of Existing Bors Locations (4 [ AoPC5 - Packsaddle WWTP
Area of Potential Concern associated with PFAS - AaPLCT - New Fire Training Ground
[ 40FC1 -Coondawanna Airpart I 2-7CE - inert Landfil
—— B ~orC2 - Mulls Mulla Village WWTP and Imaation Arsa [ | AaPC13 - Biomax Facility: Evaporation Pond
[7] 4oFC3 - New Putrezsible Landfil I 22PC13 - Core Shed BioMax Facility
o e e —p Hegonal Groundwatsr Flow Direction
.PFM!- MEMP 2027 Tabin & Freshurior 05 ] T j -0 [ : j i
Sample Type No. of Anal yte Ma x i mum No . of Concen No. of Concent
Sampl e Above Adopted Above Adopted
Health Criter Criteria
Groundwater 13 PFOA <0.0005 0.0005 0.0005 0
Producti on
13 PFOS <0.0002 0.0031 0.0002 - 1
13 PFOS + PFHXxS <0.0002 0.0031 0.0002 0
13 Sum of PFAS <0.0002 0.0091 0.00045 - -
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Table 11-23 Production Bores Area C i Summary of PFAS Analysis

Production Bores Area C

f Al'l concentrations of PF
|l aboratory LOR.
f Al'l concentrations of PF

|l aboratory LOR.

f Sum of PFAS concentratio
the | aboratory LOR in two
bel onged to the Perfluoro
group
Legend AR L T T Tl
%  Existing Production Bore Locations {10) PFAS NEWP 2030 Table & Frestwaler 98
=" Regional Groundwater Flow Directicn
Sample Type No. of Anal yt e i Ma x i mum No . of Concen No. of Concent
Sampl e Above Adopted Above Adopted
Heal th Criter Criteria
Groundwater 10 PFOA <0.0005 0.0005 0.0005 0 0
Production =
10 PFOS <0.0002 <0.0002 0.0002 - 0
10 PFOS + PFHxS <0.0002 <0.0002 0.0002 0
10 Sum of PFAS <0.0002 0.0016 0.0002 - -
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Table 11-24 Production Bores Area A 1 Summary of PFAS Analysis

Production Bores Area A

f Al'l concentrations of PF
|l aboratory LOR

f One bore (HGAO0077) recor
concentration above the 9

f Sum of PFAS concentratio
the | aboratory LOR in thr
bel onged to the Perfluora

Legend

Bam of FFAS
% FExsting Production Bore Locations {7)

Area of Potential Concern associated with PFAS : P :
[ 40PC12 - Bioremediation Farm PFAS NEMP 2020 Tabis 5 Frestwater 99
= Regional Groundwater Flow Direction e

Sample Type No. of Anal yte i Ma x i mum Medi an No . of Concen No. of Concent

Above Adopted Above Adopted
Health Criter Criteria

Groundwater 7 ~ PFOA <0.0005 0.0005 0.0005 0 0
B PFOS <0.0002 0.0003 0.0002 - 1

7 PFOS + PFHXS <0.0002 0.0003 0.0002 0

7 Sum of PFAS <0.0002 0.002 0.0002 - -
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11. 4.2 Maj or Anions and Cations
Maj or anions and cations have been charted on a piper
collected at the Site. A Piper Plot is a graphical rep
for grouping of water samples according to geochemical
comparison of sample chemistries and informs on respec
represente at each bore and can assist to identify wh
represented.
Figure 11-1 Pi per Diagram Al Bores
EXPLANATION
Groundwater Monitonng Bores
Production Bores
Aguifer Recharge Bores
100 O
o — g
/r’
/ \. / 100 // _';:\\ ;,r
/ \ :_':_I'."
/ S 3 / & \m /
0 - Y100 100 - 0
B
100 0 0 100
{:al_ cl
CATICNS ANICNS
The anion and cation concentrations for all/l of the bor
bi carbonate chemistry. The general grouping of the plo
representative of groundwater of predominantly the sam
groundwater monitoring bore and production bores are |
di fferences between th piper plots
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12 Regul ated and Unregul ated PFAS

An assessment of the regulated and unregulated PFAS co
the composition of the PFAS concentrations. Assessment
bel onged to the following groups:
> Perfluoroal kyl Sul fonic Aci ds;
> Perfluoroal kyl Carboxylic Acids; and
> Fluorotel omer Sulfonic Acids.
The results of the preliminary PFAS assessment indicat
Site, namel y:

AoPC 1 (AC-16) - Coondawanna Airport,;
> AoPC 7 (No BHP I D) - New Firefighting Training Ground
> AoPC 9 (AC-22) - MAC Medical Centre;
> AoPC 10 (AC-09) - Heavy Vehicle Workshops; and
> AoPC 12 (AC-03) - Bioremediation Far m.

An assessment of the regulated and unregulated PFAS c
undertaken to assess the composition of the PFAS conc
that recorded concentrations above the | aboratory LOR

(0]
e

Table 12-1 displays a summary of the composition of th
areas that are considered the main PFAS source areas.

Table 12-1 PFAS Composition
Sampl PFOS PFOA 6: 2
Type Sample I PFOS PEHx <

AoPC 1 -Surface
Coondawasail ACCSSS0015 0.0007 0.0013 0.224 16. 4
Airport Leachate
AoPC 7 -SWNefwvacreCCSSS0052 0.0013 0.0013 0.0632 0.676
firefigh$Seinly ,ccsssooss 0.0005 0.0005 0.145 0.72
trainingLgaolhade

ACCSSS0055 0.0014 0.00114 0.0271 1.6
AoPC 9 1iSurface
MAC Medi Sai l ACCSSS0060 <0.0002 <0.0002 1.51 22.3
Centre Leachate
AoPC 10 Surface
Heavy Ve8oicl e ACCSSS0067 0.00097 0.0125 0.02009 !¢ 8.05
Wor kshopLeachate
AoPC 10 SsSurface
Heavy VeWatcee ACCSSW0019 <0.0002 <0.0002 0.0036 6.01
Wor kshop
Evaporation ACCSSW0020 <0.0002 <0.0002 0.0037 1.34
Ponds
AoPC 12 Ssurface
Bi oremedWat e on”rACCSSW0023 0.0726 0.0726 0.440 338
Far m
A concentration of 93.3 0Og/l for PFHxA was recorded in the | eachat
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13 Revised Areas of Potenti al Conc
Prior to the commencement of the field assessment each
PFAS risk, as presented in Table 3-3. The rating of ea
assessment to reflect the nature of the residual dat a
Table 13-2. The basis of the rating is presented in Ta
Table 13-1 Ri sk Rating

Resi dual

Gap Rating

Low AoPC has recorded PFAS concentrations in soil, sur
bel ow the | aboratory LOR and is considered to a m
AoPC has recorded PFAS concentrations in soil, surt
above the | aboratory LOR and is considered to a mi
AoPC has recorded PFAS concentrations in soil, sur
above the |l aboratory LOR and/or adopted human heal
to present an ongoing source of PFAS
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Table 13-2 Areas of Potenti al Concern Risk Rating
Medi a Anal yse
AoPC BHP WAI O I Descript Resi dual Summary/ Comment
Soil GW SW / Sedi ment
The airport is |l ocated at the western extent of the Site, with the airport
foams. The foam historically wutilised during fire training exercises consis
foam (Sol berg 3%).
The airport apron consists of an asphalwtidad drhea sawuavweruinmdg nap mrr exai matnesli ys t 2 &,90
surrounded by native vegetation All discharged | iquids would flow from the
Figure 11, Appendix A shows the identified | ateral extent of PFAS in soil a
adopted human health and ecological assessment criteria, however, all | each
Coondawa northwest of the apron, recorded a PFOS concentration above the adopted eco
AoPC 1 AC-16 Airport Hi gh 9 8 8 across the area ranged from 0.0018 to 17 Og/ L
As presented in Appendix L the results indicate that the highest concentrat
northwest of the airport apron, where it is reported training exercises uti
concentrations within the total soil results comprise predominantly of wunre
Sul fonic Acid groups. However, it is noted that there is no discernible com
percentage of the PFAS groups varying per sampl e, this is particularly evid
Sul fonic Acids including PFOS |l eached from the surface soils from samples |
Based on the concentrations recorded and nature of the potenti al i mpacts th
presented in Table 14-2.
,tvaa Mu All surface oil concentrations were recorded below the | aboratory LOR and
AoPC Z?g;tglm:ﬁgflvlefjlsgge Low 9 8 9 Concentrations of | eachate wer recorded above the | aboratory LOR for Perfl
| D §Rd>3TFFi recording concentrations above the 99% freshwater criteria within 10 of the
Area Based on the concentrations recorded and nature of the potential impacts th
Al | urface soil concentration were recorded below the | aboratory LOR and
Not aIIocaF\Ied B Concentrations of | eachate wer recorded above th |l aboratory LOR for Perf]l
AoPC 3C0ntaminatf§\rl1va1l|&ltlelr Low 9 9 8 recording concentrations above the 99% freshwater criteria within 10 of the
I D Groundwater sampled in bores | ocated up-gradient of the AoPC recorded sum o
Based on the concentrations recorded and nature of the potenti al i mpacts th
Concentrations of PFAS in surface water were recorded below the | aboratory
Western, Ponds and discharge creeks, with the exception of a single concentration of
Central Og/ L)
Not aIIocaF%?jF%rn Concentrations for the Sum of PFAS were recorded below the | aboratory LOR i
AoPC 4contaminat€§t§}g%: Low tsi 8 8 9 and discharge creeks.
I D on/ disch Sedi ment | eachat samples in the Eastern Infiltration Ponds, including the
mine dew above Freshwater 99% for PFOS (0.00023 Og/L).
operatio The AoPC is considered to pose a low risk in regards to a potential source
operations is discharged to the infiltration ponds
Al'l sedi ment concentrations were recorded below the adopted human health an
was recorded above the | aboratory in sampl e ol l ected om the emergency
All sum of PFAS |l eachate concentrations were recorded abov the | aboratory
AoPC 5 AC-12 \FI)VSV?I'E’sadd Low 8 8 9 freshwater criteria.
Within the surface water concentrations of PFOA were recorded above the 1| ab
ecological assessment criteria, with concentrations of PFOS recorded below
Based on the concentrations recorded and nature of the potenti al i mpacts th
AOPC 6 AC- 05 ';'uf:g;::f: Low 9 8 8 This area was unable to be sampled during the field assessment, however, ba
Landfill AoPC is considered to pose a low risk.
Figure 16, Appendix A shows the identified | ateral extent of PFAS in soil a
adopted human health and ecological assessment criteria, however, all | each
ecological assessment criteria. Leachate concentrati ns across the area wer
1.83 Og/ L.
Not aIIocaF\Ie\% Bire . . . . .
AoPC 7contaminat?% stk B Hi gh 9 8 8 As presented in Appendl?( L the results indicate that the highest concenfcr.at
| D rarning extent of the area, noting that the area slopes to the east. The compositio
comprise predominantly of the unregulated Fluorotel omer Sulfonic Acid group
indicating up to approximately 95% of wunregulated compounds associated with
groups It is noted that concentrations of Perfluoroal kyl Sul fonic Acid com
percentage to the sum of PFAS concentration.
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Ao PC BHP WAI O I Descript Resi dual Summary/ Comment
Soil GW SsSw / me n t
Not allocated a Surface soil samples recorded concentrations below the | aboratory LOR and a
AOPC 8contaminatkedesiteka Low 8 8 |l eachate recording PFOS concentrations above the 99% freshwater criteria we
I D Based on the concentrations recorded and nature of the potenti al i mpacts th
The sum of PFAS concentrations varied significantly across the area with to
concentrations ranging from 0.154 Og/L to 24.6 Og/L. The highest sum of PFA
pad on which the vehicles are parked, however, it is noted that the remaini
two orders of magnitude | ower.
Samples were also collected at the base of on an incline that is |l ocated to
the area that any surface runoff from the pad would flow to the west. The t
MAC Med i the base of the incline recorded comparable concentrations, ranging from 0.
Centre The composition of sum of PFAS concentrations in the surface soils predomin
AoPC 9 AC-22 (emergen Hi gh 8 8 The leachate results recorded PFOA concentrations across the area above the
vehicle recorded above the drinking water guideline (0.56 Og/L). PFOS concentration
washdown samples analysed.
The PFAS compounds that reported the highest concentrations across the area
Sul fonic Acid groups. The composition of the sum of PFAS results within the
composition of the total surface soils and | eachate results indicating appr
Fl uorotel omer Sul fonic Acid
Based on the concentrations recorded and nature of the potential impacts th
further investigation to address the residual data gaps as presented in Tab
The highest total sum of PFAS concentration (1.07 mg/kg) was recorded at th
All total soil concentrations were recorded below the adopted human heal th
concentrations were recorded above the | aboratory LOR in all samples coll ec
Leachate PFOA concentrations were recorded above the | aboratory LOR in al
assessment criteria. A total of seven of the 16 samples across the HV works
Heav Ve criteria, with the highest |l eachate sum of PFAS concentrqtion |l ocated at t h
AoPC 10 AC-09 WorkZhop Hi gh 8 9 concentrations across the area ranged from 0.575 to 103 Og/L

I't is noted that the composition of the surface soil sum of PFAS results ac
the total surface soils recording 80 - 99% unregulated Fluorotel omer Sul fon
result in sample ASCSSS0067 comprises predominantly of PFHxA, whilst presen
sampl e.

Based on the concentrations recorded and nature of the potential impacts th
further investigation to address the residual data gaps as presented in Tab
Surface soils recorded concentrations below the adopted human health and ec
concentrations above the |l aboratory LOR, with all |l eachate analysis also re

New and . .

Wa s h W Sedi ment and surface water_e;amples collected from the evaporation ponds rec

AoPC 11 AC-10 an& ée-f: 8 9 noted that the onds are |lined, however, the concentrations within the surf
and vap have overfl own

Ponds ) ) ) ) ) )

It is considered that this AoPC is receptor of iIimpacted water generated dur
sedi ment from the washdown bays is transferred to the bioremediation farm (
The highest individual PFAS concentration was 0.0572 mg/ kg, relating to unrtr
grease proof coatings on food packing, couches and carpets.
Within the | eachate sample, concentrations of unregulated Perfluoroal kyl Ca
above the | aboratory LOR, with the PFOS concentration also recorded above t
The composition of the surface water sample indicates the sum of PFAS conce
wet cell is sourced from OWS from across the Site including the Workshop OW
: > PFOA was recorded above the | aboratory LOR, but below the adopted human h
AoPC 12  Ac-o03 Bioremed 9 9 -

Far m > A concentration of PFOS (0.0726 Og/ L) was recorded above the 99% freshwat ¢
> The sum of PFHxS and PFOS was recorded above the adopted human health ass:
> A concentration of 338 Og/L of 6:2 FTS was recorded.

As per the sample collected from the dry cell, only a single sample was co
within the cell may wvar y no-veirt ei me tdiewiemdest and source of the water.
Based on the concentrations recorded and nature of the potential i mpacts th
further investigation to address the residual data gaps as presented in Tab
CW1173100 | 12 January 2022 | Commercial in Confidence 64



W Cardno @Stantec Preliminary PFAS Assess¢

Mi ni ng Area C
Medi a Anal yse

Ao PC BHP WAI O IDescript Resi dual Summary/ Comment
Soil GW SW / Sedi ment

AC18. The Bi oMax F

o . : Surface soil concentrations recorded each of the BioMax Facility irrigation

Ao PG 1%2??:?;?25_:3112?2?;; o 9 8 8 human health and ecological assessment criteria.
been allocabhedviadu The | eachate samples recorded PFOS concentrations predominantly above the 9
AC number facilict.i concentrations recorded and nature of the potential impacts this area is co
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14 Refined Conceptual Site Model

To assist in the understanding of the Site and risks p
devel oped has been updated based upon the findings of
related information regarding contamination sources, r
sources and receptors (NEPC 1999)
The CSM provides the framework for identifying how a s
receptors may be exposed to contamination either in th
assessment of the potenti al S-P-R Iinkages, and facildi
management or remediation strategy for the Site
As discussed in Section 7.4, the sampling design for t
PFAS at identified sources, pathways and receptors. A
magnitude of i mpact is presented as follows. The graph
14. 1 Sources
Foll owing the completion of the document review and si
incorporating BHP WAI O registered contamination areas
i nspection that had the potenti | for PFAS to be a sou
di scussed in Section 3
These areas have been investigated and the results ind
PFAS is present, namel y:
AoPC 1 (AC-16) - Coondawanna Airport;
AoPC 7 (No BHP I D) - New Firefighting Training Ground
AoPC 9 (AC-22) - MAC Medical Centre;
AoPC 10 (AC-09) - Heavy Vehicle Workshops; and
AoPC 12 (AC-03) - Bioremediation Far m.
PFAS was identified within surface soil, surface water
Table 13-2), including concentrations that exceed the
14. 2 Transport Pathways
14. 2.1 Surface Water Migration
There are three identified key hydrol ogical receptors
Coondewanna Flats |l ocated approximately 18 km to the
Coolibah-Lignum Flats Priority Ecological Community (
Weeli Wolli Spring |l ocated approximately 14 km to the
Wol I i Spring PEC; and
Bendéds Oasis |l ocated approximately 15 km southeast and
tenure), significant for the occurrence of the Weel.
It is noted that concentrations of sum of PFAS was rec
from A Deposit, with a single concentration above the
indicated that the infiltration ponds have been known
adjacent creeks and waterways that eventually flow int
14. 2.2 Groundwater Migration

14.2.2.1 Vertical Mi gration to Groundwater

Leaching of PFAS from surface soils appears to be occu
| eachable sum of PFAS concentrations were recorded abo
analysed (0.0004 i 103 Og/L) indicating that the impac
source of groundwater i mpact.
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The highest sum of PFAS concentration was recorded at
93.3 Og/L recorded. I n addition, a single concentratio
was recorded above the drinking water guideline (0.56
I't is noted that only surface soil samples were collec
to the high-water solubility of PFAS, migration of PFA
PFAS mass may be masked by | ower PFAS concentrations i
understood that surficial soils may not reflect the ma
mass. Due to the |l ack of available suitable groundwat e
source areas the deeper impacts to soil or groundwater
14.2.2.2 Mi gration On-site
Sum of PFAS was recorded above the | aboratory LOR in s
groundwater monitoring and production bores, with two
criteria for PFOS (0.00023 Og/L) in groundwater monito
I't is noted that groundwater generally flows across th
assessment during the investigation was | imited to exi
production bores. I't is acknowledged that the bores we
purposes and so do not meet the requirements of a cont
however, were considered suitable to provide indicatiyv
this stage of investigation Not withstanding, the site
downs MAR and packsaddle infiltration ponds) and so th
flow against regional gradients
14.2.2. 3 Mi gration Off-site East
A total of five additional production bores, that are
during the assessment. Four of the five bores recorded
LOR, with HGAO0040 recording a sum of PFAS concentratio
compounds PFOA and PFOS were recorded below the | abora
I't is noted that groundwater | evels within the product
Table 14-1 provides details of the production bores do
Table 14-1 Down-gradient Production Bore Details
Locati coSurface Le Hol e DeptTop
BGL)

HGAOO040P A Deposit 633.881 157 117. 3
HGAO0OO041P A Deposit 636. 715 138. 3 65. 1
HGAO0OO062P A Deposit 632. 454 190 56
HGAOO065P A Deposit 628. 844 180 58
HGAOO70P A Deposit 635. 648 190 79
HGAO0OO074P A Deposit 642. 217 202 118
HGAO0O077P A Deposit 640. 1 200 116
I't is considered that he bores | ocated down-gradient
14.2.2. 4 Migration Off-site West
As indicated the mechanism of potentially impacted gro
the MAR in Juna Downs. During the groundwater assessme
sampl ed. Both bores recorded sum of PFAS concentration
The AAR indicated that upgradient regional bores west
suggests that the historical of gradual declining tren
increase in water |l evels in the majority monitoring bo
attributed to the commencement of surplus water inject
seasonal rainfall recharge.
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14. 2.3 Ai rbourne Migration

Wind di spersion of PFAS impacted soil is stildl consi de

the source areas where elevated near-surface soil i mpa

it is noted this pathway is mi ni mal on the basis that

|l evel s of exposure through dust inhalation are typical

i mpacted soil or water (CRC CARE 2017). Additionally,

identified in surface soil or sediment samples coll ect

14. 3 Exposure Rates

14.3.1 Human Health Exposure Routes

Based upon the identified PFAS sources and transport p

across the Site may be exposed to PFAS by the foll owin
I ncident al ingestion of i mpacted soils and sedi ments;
I ncident al ingestion of impacted surface water;
I ncident al ingestion of i mpacted groundwater; and
Direct consumption of impacted groundwater.

Direct contact with i mpacted soil resulting in der ma

be an active exposure pathway. Studies have shown t hat

der mal exposure of PFAS is Iimited and that der mal ads

ri sk posed (CRC CARE 2017).

I't is noted that incidental ingestion of groundwater o

during dust suppression activities.

14.3.2 Ecol ogical Exposure Routes

Ecol ogi cal receptors across the Site may be exposed to
Direct contact and uptake of impacted soil and sedi me
Direct contact, wuptake or ingestion of impacted surf a
Direct consumption of flora and fauna that is i mpacte

water and/ or groundwater.

14. 4 Receptors

14. 4.1 Human Health Receptors

Based upon the identified PFAS sources, transport path

preliminary assessment, the following human receptors
Site personnel or contractors who work at the Site on
surface water or groundwater containing PFAS;
People at off-Site properties/sites, to the west and
groundwater ;
People at off-Site properties/sites, to the west and
groundwater when using groundwater for non-potable pu
People to the west of the Site who may be exposed to
ephemeral creeks for recreational activities (e.g. sw

14. 4.2 Ecol ogical Receptors

The following ecological receptors may be exposed to P
Terrestrial biota (flora and fauna) within Source Are
to PFAS in soil and groundwater, including:

Grasses and other flora;

Lower order fauna such as earthworms and insect s;
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Hi gher order animals such as birds, rabbits and nat

Birds foraging within source areas that may wuptake or
surface water;

Agqguatic biota of ephemer al creeks, including:

Aguatic flora and | ower order fauna that may upt ake

exposed to surface water containing PFAS,;

Hi gher order consumers of i mpacted surface water, f
14.5 Refined CSM and Qualitative Risk Assess
Table 14-2 presents the identified potentially compl et
includes a qualitative assessment of the |l evel of risk
compl ete exposure pathway and a conclusion on whether
exposure is actually expected to occur) based upon t he
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Table 14-2 Potenti al Pol lutant Linkages for Human Health and Environment al Receptors
|l mpacted Medi Exposure Rou Receptors Qualitative Risk Assessment
AoPC 1, 7, 9 and 10 - All surface soils record oncentrations below the adopte
health criteria. However, it is noted that the Potentialion of the PFAS concentrations
soi l results comprise predominantly of the Per Complete ( v@albgmyhnm Ati doahd Btudept
Acid groups, of which there is currently no es Ri s k) buwWdasessakubsas§asem@RFASC matse
) . ) basis, this pathway is considered to present a .I, al beit |l ow, risk of exposur
:%g;g?ggago:rﬁfﬁgﬁoﬁ Of.sitdhiysrkesk is could be mitigated by material ma procedures.
AoPC 2, 3, 8 and 13 i Surface soil sampl es Wer . Lcom Iet%d acrpss these AoPC, with no
PFAS compounds. P
Soi l AoPC 4, 5, 6, 11, 12 7 AoPC not identified as I ncompl etoef sur NAAe soil i mpact .
AoPC 1, 7, 9 and 10 - PFAS has been detected i .r-surface soils of these areas
there are currently no Australian regulatory e Complete tohvegyibbaséeéonsoifl sasséesamedepl
human health screening value for public open s (Medium RewtkhgsessdsadbsanfiaceePFASYvalhass
Di ¢ ¢ K. areas are unsealed and easily accessible to te ecol ogy.
O;r$; ag?gdacécqlogwyaﬁ © Terrestrial biota
P AoPC 2, 3, 8 and 13 i Surface soil sampl es Wer | Lcom Iet%d acrQss these AoPC, with no
PFAS compounds P
AoPC 4, 5, 6, 11, 12 i AoPC not identified as I ncompl etoef surNAAe soil i mpact.
Potable water for the Site is abstracted from ated in Juna Downs, concentrat.
during this investigation were recorded below atory LOR, however, it is note:
concentrations within samples historically coIPotentiall%HPaWABO!nmvefrchUGGWatemcmm
Human - On-sit?bwgﬁképf | aboratory LOR, therefore this path“’CompIete j % gdadoeptesént he poPEnticak
o on-site workers. Ri s k) roundwater i mpacts migrating
i i i the east.
:&ngfggalrgﬂgﬁaglg? of Wat er abstracted across the Site is also utili 'lust suppression, further inves:H
P 9 groundwater results are not delineated, althou sk is considered | ow
Groundwat er
Humand- Of f - Si Re o ;intoés Hope Downs operations are down-gr a POteFIiaIQYMAC As part of ongoing mini
groundwater us@eher@i®®mns at Hope Downs groundwater abstracti Complete Lio ur f bl
potabl e) potable water on the Hope Downéds site is unkno Risk) g%aﬁkgl2%%%%?§igg%%§§&%%%%f%pg
the FY21 was discharged to Juna Downs MAR roundwater impacts migrating
. man 1 Consum%rs f . . . Potenti q
Direct consum §$ ﬁgter at &6®%pr investigation required as groundwater Complete %Omﬁﬁsdellneated, al though th
i mpacted grou Oal R properctoinéédered |l ow. Ri s k)
AoPC 1, 3, 7, 8, 9 and 13 - AoPC not identifielncompletwrce oN/Aurface water and sedi
AoPC 4 and 5 - Concentrations for the sum of P recorded below the | aboratory
samples from the Western, Central and Eastern Incom Iet|on POQFR and discharge creeks.
sedi ment concentration was reported above the P y LOR, om an emergency overf|
associated with th Packsaddl e WWTP.
Surface Water ddental ingestion of AoPC 10, 11 and 12 i Sum of PFAS concentration corded above the |l aboratory LO
di mpacted s ediHnemars ﬁnmn_s,téawwﬂpép but were below adopted human health c The composition of the PFAS col
Sedi ment Surface wat er wi thin the total soil results comprise predomi the Perfluoroal kyl Carboxylic
Fluorotel omer Sul fonic Acid groups, of which t urrently no established human
assessment criteria Complete ﬁﬂﬁry
Sedi ment from on-site OWS and drainage channel Low Risk)vated and transferred to the
bi oremedi ation farm (AoPC 12), therefore there enti al for on-site workers to
i mpacted sediments during maintenance activiti i s basis, this pathway is consi
present a potenti al ri sk, albeit a very low ri sk could be mitigated by mater.|
procedur es.
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|l mpacted Medi Exposure Rou Receptors Qualitative Risk Assess

AoPC 4 i Surface water PFAS concentrations wer 'd below the | aboratory LOR in
from the Western, Central and Eastern |Infiltra 's and di scharge creeks, with t|
Human - Recreatsiomale ceomcentration of Perfluorononanoic acidIncom Ie,[(~Deg/L),|\”s}3\|ghtly above the LOR |
of waterbodiesconcentrations were below available human heal P ment criteria. Given the | ocat.
of these waterbodies it is not expected that r 'creational use would occur. On
pathway is considered to present a |low risk of + to human receptors.
Ingestion or HGalexai cawyplt alkeAROPICIi @ bi suaface water PFAS concentrations wer Incompletde below the | aboratory LOR and/
of i mpacted surface——————————the adopted available ecological, assessment c N/ damples from the Western, Cel
water and seddomwelndgi cal - T&mséstmi ainfhilstrati on Ponds. I ncompl et e
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15 Conclusions and Recommendati ons

15. 1 Concl usi ons

Foll owing the compl et
i ncorporating BHP WAI
i nspection that had t

o
]

stered contamination areas

f the document review and si
i
tenti al for PFAS to be a sou

i o]
O eg
he po
f I d
s he

On compl etion of the i e assessment the results indi
PFAS i s present acros t Site, namel y:

AoPC 1 (AC-16) - Coondawanna Airport;

AoPC 7 (No BHP I D) - New Firefighting Training Ground

AoPC 9 (AC-22) - MAC Medical Centre;

AoPC 10 (AC-09) - Heavy Vehicle Workshops; and

AoPC 12 (AC-03) - Bioremediation Far m.
PFAS was identified within surface soil, surface water
concentrations that exceed the relevant adopted assess
Of the 51 surface soil and sedi ment samples across the
concentrations above the adopted ecological assessment
associated with unregul ated compounds, I|likely associat
el evated concentrations within |l eachate indicates PFAS
environment at these |l ocations. The connection to grou
residual data gap.
Given the | arge site rea, complex geol og and depth t
an immediate risk to receptors, although further inves
i mpacts and potential for future migration
15.1.1.1 AoPC 1 - Coondawanna Airport
Al | tot al PFAS concentrations were recorded bel ow the
criteria, however, al/l |l eachate samples, except for on
recorded a PFOS concentration above the adopted ecolog
The results indicated that the highest concentration o
airport apron, where it is reported training exercises
the PFAS concentrations within the total soil resul ts
Acid and Fluorotelomer Sul fonic Acid groups
The highest PFAS concentrations were recorded in nonre
15.1.1. 2 AoPC 7 - New Firefighting Training Ground
Al'l tot al PFAS concentrations were recorded bel ow the
criteria, however, al/l |l eachate samples recorded a PFO
assessment criteria.
The highest PFAS concentrations were recorded in nonre
15.1.1.3 AoPC 9 - MAC Medical Centre
The sum of PFAS concentrations in the surface soils va
the highest sum of PFAS concentration i mmediately to t
vehicles are parked, however, it is noted that the rem
recorded concentrations two orders of magnitude | ower
There is evidence that PFAS impacted surface runoff ha
environment with sum of PFAS concentrations recorded a
to the west of the AoPC.
The highest PFAS concentrations were recorded in nonre
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15.1.1. 4 Heavy Vehicle Workshops
All tot al soi l concentrations were recorded below the
criteria, however, all/l sum of PFAS concentrations were
coll ected.
Leachate PFOA concentrations were recorded above the
adopted human health and ecol ogical assessment criterdi
wor kshop area recorded a PFOS concentration above the
Within the HV Workshop Evaporation Ponds concentration
water recorded sum of PFAS concentrations above the | a
The highest PFAS concentrations were recorded in nonre
15.1.1.5 Bi oremediation Farm
During the assessment, a single sediment and surface w
respectively. All total sediment compounds recorded co
ecol ogical assessment criteria.
Within the | eachate sample, concentrations of unregul a
Sul fonic Acid compounds were recorded above the | abora
recorded above the 99% freshwater criteria Of note wa
the facility which recorded a Sum of PFAS concentratio
The highest PFAS concentrations were recorded in nonre
15. 2 Recommendati ons
Foll owing refinement of the CSM the identified AoPC we
S-P-R linkages, |l argely due to I|Iimited delineation of
During the site visit, six BHP contaminated sites refe
investigated as part of future investigations.

AC-04 1 Inert Landfil/l;

AC-05 1 Area C Landfill i Putrescible;

AC-06 i Historical Sewerage Ilrrigation Area;

AC-13 i BioMax Evaporation Pond i OHP;

AC-17 iV Packsaddle Historical Sewerage I rrigation Are

AC-19 ¥ BioMax Evaporation Pond i E Deposit.
I n addition, it is recommended that the identified AoP

I nvestigation of soils at depth to assess subsurface

AoPC 1 (AC-16) Coondawanna Airport;

AoPC 7 (No BHP 1 D) - New Firefighting Training Gr ol

AoPC 9 (AC-22) - MAC Medical Centre; and

AoPC 10 (AC-09) - Heavy Vehicle Workshops.
Assessment on the nature of the bioremediation cells
terms of materi al management :

AoPC 12 (AC-03) - Bioremediation Far m.
I nstallation of groundwat eP tnoo naistsoersisn gp obtoernetsi ad o wgnr-ogurna

mi grating to nearby receptors:

2 Groundwater |ikely has localised and regional fl ows, potentially i
wi || likely flow towards Coondwana Flats or the north - which needs
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AoPC 1 (AC-16) - Coondawanna Airport;

AoPC 7 (No BHP 1 D) - New Fire Fighting Training Grc
AoPC 9 (AC-22) - MAC Medical Centre;

AoPC 10 (AC-09) - Heavy Vehicle Workshops; and
AoPC 12 (AC-03) i Bioremediation Far m.
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