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EXECUTIVE SUMMARY

This Environmental Audit Report (EAR) has been prepared in response to the requirement
for an Environmental Audit (EA) in accordance with a request made by the Northern Territory
Environment Protection Authority (NT EPA).

While a Pollution Abatement Notice (PAN) was never issued; an official request was made
by NT EPA, that Ray Laurence Constructions Pty Ltd (RLC) engage an Auditor to oversee
assessment, remediation and validation work at the site, required to adequately address the
identified asbestos containing material (ACM) and possible friable asbestos (FA)/ asbestos
fines (AF) contamination present in site soils. This level of oversight was necessary given the
sensitivity of the proposed future site use (a Childcare Centre).

This Audit has been prepared in accordance with Section 53X of the superseded
Environment Protection Act 1970 [Victoria] and relevant sections of the Environment
Protection Act 2017 which came into effect as of 1 July 2021".

In accordance with the Environment Protection Authority of Victoria (EPAV) (September
2007) Publication 1147 Environmental Auditor Guidelines — Provision of Environmental Audit
Reports, Certificates and Statements, a summary of the Environmental Audit (EA) is
presented in in Table 1, below.

Table 1: Summary of Audit Information

EPA File Reference No. N/A
Auditor Mark Stuckey

Auditor term of appointment (under the

Victorian Environment Protection Act 2017) 18 September 2021 — 17 September 2024

Charlie Dickman
Name of person requesting audit Managing Director
Ray Laurence Constructions Pty Ltd (RLC)

Relationship to premises/location Representative of the owner
Date of request 17/02/2021

Completion date of audit 25/07/2022

Reason for audit Compliance with EPA directive
Description of activity Management of asbestos-impacted soil
EPA region Northern Territory

Lot on plan (dominant) Part Lot 9260, Town of Nightcliff

Lot on plan (additional) -

' The Environment Protection (EP) Act 1970 [Victoria] was superseded in 2017 by the Environment Protection
Amendment Act 2017. Consequently, while the Victorian legislative and Environmental Audit process is in flux,
during the ongoing transition period, this report has been prepared with regard to both the EP Act 1970 and the
old Audit process (references to 53V audits), as well as regulatory updates/ changes bought about following the
2017 reform.
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Site/premises name

Building Complex/ Unit No.
Street/Lot — Lower No,
Street/Lot — Upper No

Street Name

Street type (road, court, etc)
Street suffix (North, South etc)
Suburb

Postcode

GIS co-ordinate of site centroid
Latitude (GDA94)

Longitude (GDA94)

Site area (ha)

Plan of site/premises showing the audit site
boundary attached

Plan of site/premises showing the audit site
boundary attached in spatial data format

Members and categories of support team
utilised

Type of Audit

Further work or requirements
Nature and extent of continuing risk

Outcome of Audit

Please indicate which of the protected
beneficial uses of land are precluded due
to pollution

77

77

Lakeside

Drive

Alawa

0810

-12.37603

130.87265

0.318

Yes

No

Dr Anna Sheldon (Principal Soil Scientist - CPSS CSAM) —

document review

Kat Spruth (Associate Environmental Scientist) — document
review, field inspection, reporting

A 53X Environmental Audit in accordance with the Victorian
Environmental Auditor Guidelines and Victorian Environment

Protection Act 1970.

N/A

None

Certificate of Environmental Audit

Beneficial Use
Maintenance of Ecosystems
Human Health
Buildings and structures
Aesthetics

Production of food, flora and fibre

Precluded?
NO
NO
NO
NO

N/A
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The audit findings and recommendations are summarised in Section 12 and 13 and should
be read in conjunction with other sections of this report including the limitations and
uncertainties associated with the environmental auditing process described in Section 14.

This summary must be read in conjunction with the full EAR and the Certificate of
Environmental Audit (CoEA) that has been issued for the site. The EAR provides more data
and discussions that are not in the above summary table for reasons of space and clarity. All
owners of the site, all occupiers and those made responsible for the management of the site
(including any future subdivisions) should be provided with a copy of this CoEA.

The EAR is issued based on the site conditions at the time of issue. The EA cannot control
future activities that may result in alteration of risk to land via emissions at or beyond the site.
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ENVIRONMENT PROTECTION ACT 1970 &
ENVIRONMENT PROTECTION AMENDMENT ACT 2017

CERTIFICATE OF ENVIRONMENTAL AUDIT

I, Mark Stuckey of Environmental Earth Sciences, a person appointed by the Environment
Protection Authority (‘the Authority’) under the Environment Protection Act 1970 (‘the Act’) as
an environmental auditor for the purposes of the Act; having

1. been requested by Ray Laurence Constructions Pty Ltd to issue a certificate of
environmental audit in relation to the site located at Lot 9260 on S 86/303 at 77 Lakeside
Drive, Alawa, NT (‘the site’) owned by Goodstart Early Learning;

2. had regard to, among other things:
(i) guidelines issued by the Authority for the purposes of Part IXD of the Act;
(if) the beneficial uses that may be made of the site; and

(iii) relevant state environmental policies/ environmental reference standards/industrial
waste management policies, namely:

o] Victorian Government (May 2021) Environment Reference Standard (2021)? and

o] Victorian Government (June 2009) Environment Protection (Industrial Waste
Resource) Regulations 2009.

in making a total assessment of the nature and extent of any harm or detriment
caused to, or the risk of any possible harm or detriment which may be caused to,
any beneficial use made of the site by any industrial processes or activity, waste or
substance (including any chemical substance); and

3. completed an environmental audit report in accordance with section 53X of the Act, a
copy of which has been sent to the Authority and the relevant planning and responsible
authority.

HEREBY CERTIFY that | am of the opinion that the condition of the site is neither detrimental
or potentially detrimental to any beneficial use of the site.

Other related information

In future anyone proposing to extract groundwater from beneath the site should engage a
suitably qualified professional to complete a groundwater investigation (to assess its
suitability for a specific use).

This Certificate forms part of the environmental audit report (Environmental Earth Sciences,
Contaminated land audit of asbestos in soil for 77 Lakeside drive, Alawa, Northern Territory
Job Number: 721016, dated 25 July 2022).

2 Formerly Victorian Government State Environment Protection Policies (SEPP) and the prescribed environmental
quality objectives: SEPP (Air Quality Management). SEPP (Prevention and Management Contaminated Land);
SEPP (Waters); and SEPP (Control of Noise from Commerce, Industry and Trade).
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Further details regarding the condition of the site may be found in the environmental audit .
report.

DATED: 2.5 (j'/"éq 2022

«

Signed:

9 e
Mark Stuckey of Environmental Earth Sciences
ENVIRONMENTAL AUDITOR

(appointed pursuant to the Environment Protection Act 1970)

ENLARGEMENT
SALE n:e00

77 Lakeside Drive, Alawa, NT; Victoria 563X Environmental Audit
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1 INTRODUCTION

On 17 February 2021, Ray Laurence Constructions Pty Ltd (RLC) (the “client”) requested
Environmental Auditor (EA) (Mark Stuckey of Environmental Earth Sciences), undertake an
Environmental Audit for the investigation and remediation of asbestos containing material
(ACM) at 77 Lakeside Drive, Alawa, NT 0810.

The ACM was discovered by contractors engaged in preparatory works in 2019 and was
later confirmed to be primarily sourced from partially buried corrugated ACM fence footings
that had been disturbed during earthworks activities, resulting in ACM distribution across the
site surface. Later, supplementary investigations identified two further corrugated ACM fence
footings which were ultimately excavated and removed from the site along with ACM
fragments removed from site surface, near surface and stockpiles generated during fence
excavation activities. On completion of the remedial works the site was validated and
rendered suitable for unrestricted use including the proposed future use (childcare centre).

Following the initial find in late 2019, all works at the site were ceased pending further
investigation and management. The Northern Territory Environment Protection Authority (NT
EPA) were notified of the find by RLC in accordance with the NT Waste Management and
Pollution Control Act 1998 on 12 December 2020.

In response to this notification, although the NT EPA did not issue a Pollution Abatement
Notice (PAN), a directive was provided that an independent EA must be engaged to oversee
investigations and the subsequent remediation and validation works at the site. Ultimately the
EA was required to issue a Certificate or Statement of Environmental Audit (CoEA or SoEA)
(if deemed justifiable to do so0), to confirm the site’s suitability for future unrestricted use.

Accordingly, as per the NT EPA directive, RLC required the EA to review and endorse:

e historic and supplementary site investigations undertaken at the site with respect to
asbestos and other chemicals of potential concern (CoPCs);

e aremediation action plan (RAP); and
e aremediation and validation report (RVR).

At the conclusion of the works the EA prepared this Audit Report and accompanying CoEA.

2 BACKGROUND

2.1 General

RLC are redeveloping 77 Lakeside Drive, Alawa (an approximate 3,180 m? vacant parcel of
land, part Lot 9260, S86/303) into a single storey childcare centre with accessible gardens
and a ground level car park. As the lot was vacant, the project required the clearing of the
site of existing vegetation/ site surfaces (preparatory earthworks) prior to construction.
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2.2 Initial investigation works (feasibility)

During the feasibility, planning and design phases of the project, environmental consultant
Prensa was engaged to undertake a preliminary site investigation (PSl) to determine site
condition with respect to CoPCs and therefore feasibility of redevelopment from a
contaminated sites perspective (Prensa, 2019).

The results of the initial investigation determined the site was suitable for the proposed
sensitive (childcare centre) land use in its current state, given:

o CoPCs (metals, TRH, BTEXN, and OC/OPs)? did not exceed applicable human health
and ecological guidance criteria for the low density residential (HIL A) land use scenario;
and

e Asbestos (including asbestos containing material [ACM], friable asbestos [FA] and
asbestos fines [AF]) were not detected.

During the feasibility assessment, several rounds of Geotechnical Assessment (Douglas
Partners, 2019 and Want Geotechnics, 2020) were also undertaken which comprised drilling
and in-situ testing from 5 boreholes (BHO1 to BHO5) and 2 test pits (TP1 and TP2). No visual
(staining/ anthropogenic materials) and/or olfactory evidence of contamination was identified
during either of the geotechnical field programs.

2.3  Preparatory Earthworks

Preparatory earthworks at the site commenced in late 2019. During these earthworks
unexpected finds (ACM) were identified at the site surface adjacent to the south-eastern
boundary of the site.

In response to the find, RLC ceased all works on the site and requested an environmental
consultant (SLR Consulting [SLR]) provide advice with respect to:

e the source and extent of the impact; and

o provide recommendations with respect to management and remediation actions
required, to render the site suitable for the proposed sensitive land use.

SLR completed a site inspection on 11 December 2020 to investigate the extent of asbestos
contamination at the site. It was noted at this time that broken fragments of ACM were
present at the surface in the south-eastern portion of the site, apparently originating from a
corrugated asbestos sheet fence located along the south-eastern boundary (having been
distributed across site surface, due to earthworks).

On SLRs recommendation, to minimise any potential exposure to site workers and adjacent
land users via release of respirable fibres while further investigation was undertaken and

3 Total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes and naphthalene (BTEXN),
organochlorine/ organophosphate pesticides (OC/OPs), metals: arsenic (As), cadmium (Cd), chromium (Cr),
copper (Cu), lead (Pb), nickel (Ni), zinc (Zn) and mercury (Hg).
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appropriate remediation planned, a geofabric layer was placed across the area of visible
asbestos impact.

The NT EPA was notified of the asbestos find by RLC in accordance with the NT Waste
Management and Pollution Control Act 1998 on 12 December 2020. The NT EPA did not
issue a PAN in response, but communicated that further investigation, remediation and
validation by an appropriately qualified and experienced consultant would be necessary to
render the site suitable for the proposed sensitive land use.

Furthermore, NT EPA requested that an EA would be required to oversee the investigation,
and to review and endorse investigation outcomes, remediation planning activities and the
remediation and validation of the site such that a CoEA or SoEA confirming site suitability for
the proposed future use could be issued at the conclusion of the works.

2.4  Supplementary investigation and remediation activities

Following NT EPA noatification, RLC engaged SLR to undertake a supplementary site
investigation to confirm the nature and extent of asbestos across the site (site surface and
subsurface soils). Accordingly, between 22 December and 21 January 2021 SLR completed
further site investigation including the advancement of test pits across the site, collection and
analysis of representative samples for quantitative analysis (AF/FA and ACM).

Based on the outcomes of the assessment (SLR, 2021a), it was concluded that the asbestos
impacts at the site were primarily limited to fragments of ACM in the vicinity of the fence
footing, extending to a maximum depth of 0.1 to 0.2 metres below ground surface (m bgs).
However, SLR concluded there was a potential for some AF/ FA in the immediate vicinity of
the former fence line both due to long-term weathering of ACM, and as a result of damage
sustained to the fence during earthworks activities.

SLR concluded that the site was unsuitable for the proposed sensitive land use in its current
state and that remediation would be required, likely including a combination of hand picking/
tilling and excavation of the impacted hotspot “fence line” with off-site disposal of impacted
materials under the supervision of a qualified, licenced asbestos assessor.

SLR subsequently produced a remediation action plan (RAP) (SLR, 2021b) which supplied a
detailed implementation strategy for the remediation of the site along with an appropriate
validation strategy to confirm, at conclusion of the works, that the site had been rendered
suitable for use.

The EA reviewed and provided comments on the SLR RAP (SLR, 2021b) in March 2021
(Environmental Earth Sciences, 2021a). However, shortly after, RLC engaged Prensa to
undertake a further “Technical Review” of the SLR 2021 RAP (Prensa, 2021a). Based on the
outcomes of the review, Prensa concluded that SLRs proposed remediation options were
unfeasible and recommended a new RAP be prepared to detail an appropriate remedial
strategy for the asbestos encountered at the site.

Prensa were subsequently engaged to prepare an updated RAP (Prensa, 2021b) which the
EA reviewed and endorsed (Environmental Earth Sciences, 2021b), subject to supplied
comments being addressed, in May 2021.
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Remediation and validation activities were then undertaken in accordance with the RAP by a
licenced asbestos removal contractor (LARC) under the direction and supervision of Prensa,
between 24 June and 9 July 2021. During the remediation activities two further buried ACM
fence footings were identified, carefully excavated and removed excavated from the site with
the residual excavation surfaces (base and walls) validated following removal. Wider site
surfaces and stockpiles generated from trench removal activities were also remediated and
validated both visually and via quantitative analysis, on completion.

Additional “verification sampling” was also completed for non-asbestos CoPCs to augment
the results of the Prensa PSI (Prensa, 2019) and meet Australian Standard sampling density
for a site of this size.

This audit therefore addresses issues relating to the management (removal, excavation and
disposal) of asbestos at the site based on the Victorian Audit Scheme*.

3 AUDIT DETAILS

3.1 Purpose and Objectives

The general purpose of the Environmental Audit (EA) is to assess the environmental
condition of the site (and its beneficial uses), taking into account:

» the contamination status of the site (post remediation and validation);
» whether that contamination (if any) precludes the sites beneficial reuses; and

* whether the contamination (if any) that has been caused by onsite activities has
precluded any offsite beneficial reuses.

The specific objective of this EA was to evaluate whether the site is suitable for the issue of a
CoEA indicating that the site is suitable for any beneficial use. Should one or more beneficial
uses be precluded, but the risk to receptors be acceptable based on compliance with
conditions, a SoEA will be issued. The SoEA would detail that the site is suitable for its
intended use, subject to compliance with the listed conditions contained within the SoEA.

3.2  Scope of works

The scope of the audit was to oversee investigations and subsequent remediation and
validation works at the site in accordance with the requirements of the NT EPA, to confirm
asbestos impacts at the site were adequately remediated, such that the site was rendered
suitable for unrestricted land use.

4 The former Section 53X audit process.
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Table 2: Audit scope

Audit Aspect

Activity audited

Components of the
activity considered

Segment of the
environment
considered

Elements of the
environment
considered

Beneficial uses
considered

Reporting

Period of time over
which the audit was
conducted

Scope

The activity audited is the remediation of asbestos impacts and validation that the site
has been rendered suitable for unrestricted land use.

The audit assessed the efficacy of investigation completed to quantify and delineate
asbestos impacts at the site, the remediation/validation strategy adopted and its
success (or otherwise) in rendering the site suitable for unrestricted land use.

The segment of the environment considered during the audit was the area of land from
which the asbestos was removed, including the atmosphere at the site, groundwater
beneath the site and any surface water on / nearby the site.

The elements of the environment considered include groundwater, surface water, land,
atmosphere, including potential offsite migration of asbestos dust during excavation and
relocation.

The beneficial uses considered during the audit are those specified in the Victorian
Government Environment Reference Standard (VIC Government, 2021):

° Ambient air;

° Ambient sound;

° Land; and

o Water (groundwater and surface water).

The relevance and existence of beneficial uses are discussed in Section 7.

Prepare and issue of an Environmental Audit report and a Certificate of Environmental
Audit (if justifiable to do so)

This audit was conducted between 17 February 2021 and 25 July 2022.

3.3

This audit has been prepared to be consistent with land and water protection obligations of
relevant Northern Territory legislation. As the audit is being conducted by an auditor
accredited in NT and Victoria, relevant Victorian legislation has also been considered.

Regulatory framework

A summary of the regulatory framework and key guidance documents applied is provided in
Table 3 below.
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Table 3: Relevant key legislation and guidance documents

NATIONAL
Legislation

N/A — State-specific legislation used.

NORTHERN TERRITORY
Legislation

Environmental Assessment Act (1982);

Waste Management and Pollution Control Act (1998);
Water Act (2011);

Environment Protection Act (2019);

Environment Protection Regulations (2020).

VICTORIA
Legislation

Environment Protection Act (1970);

Environment Protection Amendment Act (2017);

EPA Victoria Waste Management Policy No S264 (Siting, Design and Management of Landfills);
Environment Protection (Industrial Waste Resource) Regulations (2009). S.R. No. 77/2009;
Victorian Government Environment Reference Standard (2021)°

e  Ambient Air
e  Ambient sound
e Land

e  Water (groundwater and surface waters)
OTHER
Legislation

N/A

Guidance

National Environment Protection (Assessment of Site Contamination) Measure1999, amended 2013 (herein referred to as the ASC NEPM).
PFAS National Environmental Management Plan (NEMP) Version 2. Heads of EPA Australia and New Zealand (HEPA). January 2020

Guidance

NT EPA Publication (2013) —
NT EPA Publication (2015) —
NT EPA Publication (2015) —
NT EPA Publication (2016) —
NT EPA Publication (2017) —

Guidance

EPA Victoria Publication 759.

Audit,

EPA Victoria Publication 788.
EPA Victoria Publication 952.

Guidance

Guidelines on conceptual site models;

Guideline for the preparation of an environmental management plan;
Guidelines to prevent pollution from building sites;

Guideline for Reporting on Environmental Monitoring;

Contaminated land guideline.

3 (2015) — Environmental Auditor (Contaminated Land) Guidelines for Issue of Certificates and Statements of Environmental

3 (2015) — Siting, design, operation and rehabilitation of landfills;
5 (2015) — Preparation of Environmental Audit Reports on Risk to the Environment.

Western Australia Department of Health (DoH) (2021) Guidelines for the Assessment, Remediation and Management of Asbestos Contaminated sites in

Western Australia.

5 Formerly Victorian Government State Environment Protection Policies (SEPP) and the prescribed environmental quality objectives: SEPP (Air Quality Management). SEPP (Prevention and Management Contaminated Land); SEPP (Waters); and SEPP

(Control of Noise from Commerce, Industry and Trade).
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3.4  Methodology

The audit comprised the following key tasks (not necessarily in order of completion):
e Notification to NT EPA of the request for audit;
e Familiarisation with the project objective, stages and progression;

e Completion of Environmental Audit site inspections (to confirm condition of the site, prior
to the issue of the Environmental Audit report) on 22 July 2021 and 2 February 2022;

e Liaison with the NT EPA, the landowner (RLC) and the nominated primary consultant(s)
(Paul Turyn [SLR] and later Stuart Mckenzie [Prensa]) who were engaged by RLC to
undertake tasks including environmental investigations, preparation of RAPs, provide
technical advice and manage/supervise remediation and validation works at the site;

e Detailed review of documents pertaining to site assessments, remediation/validation
strategy, implementation and outcomes (with regards to the completeness/adequacy of
the environmental works undertaken and with particular regard to quality assurance/
quality control [QA/QC]);

e Preparation of this Environmental Audit report (EAR); and

e Preparation and issue of a Certificate of Environmental Audit (CoEA).

3.5 Documentation reviewed

Table 4 lists the documentations provided by the client for consideration in this audit,
including site investigations, RAPs, and the remediation/ validation report (RVR). Other
information and resources reviewed during this audit are listed in Section 16 (references).

3.6  Audit support team

No expert support team members were used during this audit.

3.7 Stakeholder involvement

This audit has involved liaison with the NT EPA, Ray Laurence Constructions, SLR and
Prensa as the primary environmental consultants engaged to deliver this scope of works.

The Auditor did not directly liaise with any other specialist subconsultants/subcontractors
during the delivery of the remediation/validation works. However, it is understood Prensa
engaged Asbestos Solutions NT (ASNT) in support of the remediation program, to prepare
an Asbestos Removal Control Plan (ARCP) and fulfil the role of Licenced Asbestos Removal
Contractor (LARC) for the duration of the works. Prensa meanwhile, supplied competent
parties to undertake airborne fibre monitoring for the duration of soil disturbance activities,
undertake validation/verification sampling and undertake visual clearance inspections (and
supplied clearance certificates, as appropriate), following asbestos removal activities.
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Table 4: Documentation provided for review

No.

Document

Site investigation

1
2
3
4

Report on Geotechnical Investigation. Proposed Child Care Facility, Lakeside Drive, Alawa. Project 91962.00. Rev 0.

Preliminary Site investigation Lot 9260, Town of Nightcliff, Northern Territory

Ground Investigation Report for the Proposed Early Learning Centre 77 Lakeside Drive, Alawa, Northern Territory. Project NTG20201603. Rev 1.

Site investigation and asbestos contamination assessment. 77 Lakeside Drive, Alawa NT. Project 680.30054.00000. Rev 0.1. DRAFT

Remediation and validation

10
11

Notes:

Remediation Action Plan: 77 Lakeside Drive, Alawa NT. Project 680.30054.00000. Rev 0.1. DRAFT
Document Review: ACM in Soil for the property located at 77 Lakeside Drive, Alawa, Northern Territory.
Remediation Action Plan: 77 Lakeside Drive, Alawa, Northern Territory. Job No: 93315B.

Remediation Action Plan: 77 Lakeside Drive, Alawa, Northern Territory. Job No: 93315B.

Asbestos Clearance Certificate — Asbestos remediation works conducted at 77 Lakeside Drive, Alawa, NT
Site remediation and validation report: 77 Lakeside Drive, Alawa, NT. Job No: 93315B

Site remediation and validation report: 77 Lakeside Drive, Alawa, NT. Job No: 93315B

Author Date

Douglas Partners 6 June 2019
Prensa

20 June 2019

Want Geotechnics 7 October 2020

SLR Consulting 10 January 2021

SLR Consulting 10 March 2021
Prensa 16 April 2021
Prensa May 2021
Prensa June 2021
Prensa 21 July 2021
Prensa November 2021
Prensa May 2022'

Audit report reference

Douglas Partners (2019)
Prensa (2019)
Want Geotechnics (2020)

SLR (2021a)

SLR (2021b)
Prensa (2021a)
Prensa (2021b)
Prensa (2021c)
Prensa (2021d)
Prensa (2021e)

Prensa (2022)

Location in audit report

S2.2
S2.2,85.2, S8
S2.2
S2.2,85.2,S8

S2.2, Appendix B

S2.2, Appendix B

S2.2, Appendix B
S9, S10, Appendix D
S9, S10, Appendix D

During the project, the Auditor was provided with a number of versions of documents pertaining, remediation planning and remediation/site validation activities actually undertaken. While all versions are listed above for completeness, only the most recent (final/ final draft) versions of
documents received, for which an official endorsement was provided by the Auditor are referenced in this report. Final/ final draft versions of these documents, which supply the most up to date design/ management information are presented in blue.

" An updated remediation/validation report prepared in response to auditor comments (Environmental Earth Sciences, 2021b) was received from Prensa in May 2022. However, is noted the date of issue (November 2021) was not updated from the initial document, received and reviewed in
November 2021.
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‘. SITE IDENTIFICATION AND SETTING

4.1 Location and property description

The regional locality of the site, layout and pertinent site features are provided on Figures 1
and 2 and site identification details provided in Table 5.

Table 5: Site identification details

Item Details
Street address 77 Lakeside Drive, Alawa
Lot/plan or crown description Part Lot 9260 on S86/303, Town of Nightcliff
Municipality City of Darwin
Current land use Public open space
Future land use Childcare centre with ground level car park
Current and future zoning Community purpose (CP) 12
Latitude/ longitude (GDA94) -12.37603, 130.87265
Site area 0.318 ha
Site location and layout Figures 1

Notes:

"Source: NT Government (2019), NT Planning Scheme Map, Darwin. 1 February 2019.
2 The purpose of PS is to provide public areas for recreational activity.

4.2  Site description and surrounds

421 Site

At the time of the initial site inspection, alongside the NT EPA (22 July 2021), the site was a
vacant, undeveloped, broadly rectangular plot of land. As preparatory earthworks and initial
remedial activities (site clearance and excavation of identified corrugated ACM fencing) had
commenced, the site comprised bare earth, with visible trenches where ACM fence footings
had been excavated and removed along the south-eastern boundary, the centre point
(running north-south) and the north-western boundary. Stockpiles of excavated materials
(spoil from fence footing removal activities) were present atop geofabric, adjacent to the
trench excavations.

The topography of the site was flat.
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Title: Site Location and layout plan

Location: 77 Lakeside Drive, Alawa, NT

Client: Ray Laurence Constructions Pty Ltd Drawn By: K. Spruth

Date: May 2022

Figure 1




Figure 2: Proposed development Plan (Gabbert Design, December 2020)
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4.2.2 Zoning and surrounding land use

With reference to the City of Darwin Planning Schedule, the site is zoned as Community
Purpose (CP) (viewed 8 May 2022). The purpose of CP zones is to provide land for schools,
community centres, emergency and community services, and places of worship.

The land zoning and land uses for properties located immediately surrounding the site is
provided in Table 6.

Table 6: Zoning and land use of surrounding land

Direction Land use Zoning Zoning purpose
North- Charles Darwin University (CDU) Childcare Centre CP Community purpose

west followed by vacant land and undeveloped vegetated areas

North- University Drive followed by CDU commercial buildings LR and Low residential, single

east including a gym. CcP dwelling, Community purpose
South- Lakeside Drive followed by single storey residential LR Low residential, single

east dwellings dwelling

South- Allotment comprising a community hall (the Alawa Scout OR, Organised recreation and
west hall) followed by a playground. PS and community purpose, followed

CP by Public open space

4.3 Proposed site use

It is understood that the site is planned to be developed in a single storey childcare centre
and associated ground level carpark (refer Figure 2) with garden beds along the perimeter of
the site and grassed (AstroTurf) areas for outdoor children’s play.

3} SITE HISTORY

5.1 General

A site history was not provided in the remediation validation report (Prensa, 2021e).
However, summary site history information was provided in the PSI (Prensa, 2019) which
was reviewed by the EA for context. A summary of available and pertinent site history
information obtained from Prensa (2019) is provided in Table 7 below.

Table 7: Summary of historical information

Source Findings

The site has been privately owned since the earliest available records (1983), by:
Historic Titles o Darwin City Council (between 1983 and 1995);
o City of Darwin (Charles Darwin University) between 2015 and 2022.
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Source Findings

No evidence of potentially contaminating activities occurring within the site
boundary was identified during the Title search.

The site has remained undeveloped, vacant land since prior to 1944.
Aerial photographs No evidence of potentially contaminating activities occurring within the site
boundary was identified during the aerial photo review.

Aboriginal sacred and
Heritage listed
infrastructure

There are no registered Aboriginal Sacred sites; or heritage listed sites under the
Heritage Act 2011 within the site boundary.

52 Previous environmental assessments

The site has been subject to several environmental assessments since 2019 to investigate
site condition with respect to CoPCs. This commenced with a PSI (Prensa, 2019), followed
by supplementary investigation, triggered by the unexpected identification of ACM at site
surface during preparatory earthworks, in 2020.

A summary of pertinent historic information (investigations completed in support of site
redevelopment between 2019 and 2021, prior to the commencement of
remediation/validation activities is provided in Table 8 below.

A timeline of site activities and pertinent dates relating to the investigation, remediation and
validation of the site (including issue of reporting deliverables) is provided as Figure 3.

6 POTENTIAL FOR CONTAMINATION AND
CONCEPTUAL SITE MODEL DEVELOPMENT

A conceptual site model (CSM) can be formed by considering the geophysical characteristics
at play at the site, the contaminant source, potential receptors and the pathways to the
receptors. The CSM, as required by the NEPC (2013), is an iterative process constantly
being updated during the investigation process as more information becomes available.

6.1 Topography and drainage

The site sits at an elevation of approximately 5 metres Australian Height Datum (m AHD) and
is flat. Stormwater drainage at the site is likely to comprise a combination of direct infiltration
to the subsurface through the unsealed site surface and/or overland flow toward a drainage
swale to the west of the site boundary which flows, in turn, to the north, toward Rapid Creek.

6.2 Hydrology and flooding

The closest hydrological feature to the site is a drainage feature located approximately, 218
m to the north of the site, which flows to the west, feeding to the tidally influenced Rapid
Creek at a point approximately 680m to the West.

13 721016 RLC Lakeside Drive EA_V01



Table 8: Previous environmental investigations

Prensa (2019) Preliminary Site Investigation Lot 9260, Town of Nightcliff, Northern Territory
Investigation Area Portion Lot 8640 on S77/038 (proposed Lot 9260)
Objectives Provide guidance on the potential for contamination to be present at the site, as a result of current and/or historical activities, that may pose a potential risk to future users of the site.

Scope o Brief site history review (title search and aerial photo review)
° Visual inspection of site condition
. Soil sampling and analytical program comprising
e advancement of 6 boreholes (BHO1 to BH06) to a maximum depth of 1 m bgl and logging;
o field screening of soil samples for volatile organic compounds (VOCs) using a calibrated photo-ionisation detector (PID);
e collection and analysis of representative soil samples for CoPCs including metals, TRH, BTEXN and OC/Ops.
° Assessment of soil analytical results against appropriate guidance criteria and preparation of a PSI report.
Findings/ Findings:
recommendations The relevant results of the assessment are as follows:

° Soils encountered at the site were described as a natural sandy gravel layer overlying natural sandy clay. A maximum 0.2 m thickness of fill was encountered at BHO6. No evidence of engineered cap, visual and/or olfactory
evidence of contamination was encountered during the investigation. PID readings did not exceed 1 ppm.

° Soil chemical concentrations metals, TRH, BTEXN and OC/OPs, did not exceed applicable human health and/or ecological guideline criteria, thus it was deemed unlikely that gross contamination was present in soils assessed
at the site, which could impact on the proposed future use.

Based on the results, it was considered appropriate that soils excavated as part of the proposed works could remain (be reused) on site or disposed off-site as clean fill.
Recommendations:
It was recommended that should personnel undertaking excavation work at the site observe any soil material containing staining, odours or landfill materials, that all excavation work be suspended immediately, and a suitable qualified
environmental consultant be contacted.
SLR (2021a) Site investigation and asbestos contamination assessment. 77 Lakeside Drive, Alawa NT. Project 680.30054.00000. Rev 0.1. DRAFT
Investigation Area Portion Lot 8640 on S77/038 (proposed Lot 9260)

Objectives ° Assess the extent of ACM contamination across the site; and

° Provide advice as to what remedial actions may be required to render the site suitable for unrestricted land use.

Scope o Visual inspection (grid-based) of site condition to confirm extent of surface ACM impacts;
° Review of pertinent background information (aerial photography and historic environmental assessment reports);
° Soil sampling and analytical program comprising:
e  excavation of 22 testpits (TP01-TP23) to a maximum depth of 1 m bgs across the site to visually assess presence/absence of ACM in soils;
e collection and analysis of representative soil samples for presence/absence of asbestos in soil and quantitative asbestos analysis in accordance with WA DoH (2009);
o  collection of three stockpile samples (SP01 and SP02) for identification of asbestos in soil; and
e Air quality monitoring for asbestos fibres on site boundaries for the duration of the intrusive assessment.
o No further analysis for “other” CoPCs was undertaken, in consideration of the Prensa PSI results (Prensa, 2019) and known site history.
Findings/ Findings:
recommendations The relevant results of the assessment are as follows:
Site inspection/ site history and previous assessment review

° Grid-based site inspection (11 December 2020) to visually assess the extent of ACM contamination across the site surface. Broken fragments of suspected ACM were identified in the south-east corner of the site, adjacent to a
corrugated ACM fence uncovered during preparatory earthworks. It was suspected that ACM fragments had been distributed across the site due to vehicle movement.

° SLR completed an updated review of historic aerials available from the Northern Territory Aerial Photography Index. SLR identified a curved structure extending east and west of the site in the 1975 aerial photograph, apparently
corresponding to the location of the corrugated ACM fence identified during site preparatory works, which may have been buried in soil/concealed by vegetation during the initial Prensa PSI.

° SLR completed a gap analysis of historic investigation reports and determined that given the size of the investigation area, the total number of investigation locations completed during the PSI was insufficient for a site here there
is known or suspected asbestos and that the sampling method (boreholes rather than testpits) was insufficient to identify asbestos in soils, if present.
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Visual observations and analytical results

Soils encountered at the site were described as fill material consisting of fine to coarse grained sand and sub-angular to sub-rounded gravels overlying yellow-yellow/red sandy clay and sand. No staining or odorous soils were
encountered in any of the test pits excavated on site. However, numerous suspected ACM fragments were identified across the site surface; particularly in the south-eastern portion of the site, in the vicinity of the corrugated ACM
fence. SLR assumed the visible ACM debris had been generated during earthworks on site and plant/equipment movement impacting the fence as the incidence of visible ACM reduced with distance from this feature.

° 23 samples were analysed for presence/absence of asbestos — asbestos was not detected in any sample, with the exception of TP04_0.2 m bgs, adjacent to the ACM fence;

° 12 samples were collected for quantitative identification of asbestos in accordance with the DoH guideline. Asbestos was not reported at a concentration above the health-based assessment criteria (0.001% W/W) in any of the
samples analysed indicating no AF/FA present at the site. Although SLR acknowledged only half of the proposed sampling was achieved due to inclement weather conditions.

o 2 of 3 stockpile samples contained asbestos.
o 1 piece of ACM debris was collected during the investigation and analysed for asbestos — the results confirmed the ACM contained chrysotile fibres.
° Airborne fibres above the detection limit were not reported for the duration of boundary monitoring.

Based on the results of the investigation, SLR concluded that ACM materials were generally limited to surface and near surface (max depth 0.2 m below ground surface) across the majority of the site and that while impacts across
the majority of the site were likely limited to ACM debris only, areas in the vicinity of the fence line could be impacted with FA/AF which required further assessment.

Recommendations:

SLR concluded remediation of the site would be required to render the site suitable for unrestricted use and recommended the following remediation options be considered, with the final remediation option selected developed into a
remediation action plan for consideration:

o Removal and disposal of visible ACM fragments via handpicking or tilling (site area outside the “hotspot” — the asbestos fence line) with a visual clearance inspection and certificate provided by a licenced asbestos
assessor/environmental consultant at the conclusion of the works; and

o Remediation of the hotspot via excavation by a licenced asbestos assessor/environmental consultant with asbestos contamination “chased out” and removal works validated.
° SLR also indicated input would be required from an EA to confirm remedial requirements related to sign-off of the site and approval of spoil disposal/management as required.

SLR (2021b) Remediation Action Plan: 77 Lakeside Drive, Alawa NT. Project 680.30054.00000. Rev 0.1. DRAFT
Investigation Area Part Lot 9260 on S 86/303
Objectives To provide a structured approach to the remediation of asbestos contamination and subsequent validation such that the site is rendered suitable for the proposed land use.

Scope ° Preparation of an appropriate remedial strategy to outline available localised remediation options to provide site suitability for the proposed land use;
° Detail validation requirements to confirm success of the validation strategy (assign validation criteria);
° Detail appropriate environmental safeguards required to conduct the remediation works in an environmentally acceptable manner;

° Detail appropriate occupational hygiene and safety (OH&S) procedures required to conduct the remediation works in a manner that will not pose a threat to site workers and surrounding land uses.
Prensa (2021c) Remediation Action Plan: 77 Lakeside Drive, Alawa NT. Job No: 93315B

Investigation Area Part Lot 9260 on S 86/303
Objectives o To provide a structured approach to the remediation of asbestos contamination and subsequent validation such that the site is rendered suitable for the proposed land use.

Scope ° Preparation of an appropriate remedial strategy to outline available localised remediation options to provide site suitability for the proposed land use;
° Detail validation requirements to confirm success of the validation strategy (assign validation criteria);
° Detail appropriate environmental safeguards required to conduct the remediation works in an environmentally acceptable manner;

° Detail appropriate occupational hygiene and safety (OH&S) procedures required to conduct the remediation works in a manner that will not pose a threat to site workers and surrounding land uses.
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Figure 3: Timeline of site investigation, remediation and validation activities (2019-2022)

Prensa: Document review, ACM in soil ‘

SLR: Site Investigation and Asbestos Contamination Assessment ‘
SLR: TP01_1 to TP1_12 (Asbestos quantitative)
SLR: TP01 to TP22/stockpiles SP01, SP02 and SP03 (Asbestos)
SLR: Site inspection (Extent of ACM)

Want Geotechnics: Ground Investigation Report ‘
Want Geotechnics: Geotechnical TP01 and TP02

Prensa: PSl report ‘
Douglas Partners: Report on Geotechnical Investigation ‘
Douglas Partners: Geotechnical BH01 to BHO5
Prensa: PSI FW (Inspection & BH01 to BH06)

May 2018 December 2018 July 2019 January 2020 August 2020 February 2021 September 2021 March 2022

Stop works (unexpected ACM finds) and placement of Geofabric <>
NT EPA Notified of Asbestos Finds. ‘
NT EPA: Section 14 Notification not required. ’
NT EPA: Recommendation for further investigation and CLA... ‘

Prensa: Remediation Action Plan V1 ’
Prensa: Remediation Action Plan V2 ’

ANT: Licenced Asbestos removal/Prensa: Validation... <>
Prensa: Asbestos Clearance Certification ’

Prensa: Site remediation and validation report V1 ’
Prensa: Site remediation and validation report V4 ‘

Investigation activities
¢ Reporting (Investigation/Remediation/Validation)

¢ Remediation activities and regulator involvement
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Rapid Creek passes the site at a range of approximately 700 m, flowing to the north, where it
eventually discharges to Beagle Gulf.

The site is not located within a storm surge zone and is therefore not likely to be impacted by
either a 100-year average reoccurrence storm interval (ARI) or the secondary 1000-year ARI
event.

6.3 Soil, landscape classes and vegetation

According the NTG Department of Environment, Parks and Water Security (DEPWS) Natural
Resource Maps (NR Maps) online mapping system one landscape class applies to the site.
Pertinent landscape classification information is summarised in Table 9 below.

Table 9: Landscape classification

Item Description

Areal approximate size  Entire site (0.318 ha)

(ha)

Landscape class Lateritic plains and rises

Landscape class Plains and rises associated with deeply weathered profiles (laterite) including
description sand sheets and other depositional products; sandy and earth soils.
Landform Steep, dissected terrain forming the edge of the deeply weathered plateau.
Soil (original) Shallow lithosols and gravelly yellow earths.

Soil (ASC) Leptic Rudosols and gravelly yellow Kandosols.

Vegetation Mid-high woodland over tropical tall grass.

Acid sulfate soils No occurrence of acid sulfate soils. Refer Section 6.5

Notes: ASC: Australian Soil Classification system

6.4  Geology

Based on the Darwin 1:250 000 Geological Map Series, Sheet SD52-4 (NT Department of
Mines and Energy, 1988) the site is located on a combination of Quaternary-aged:

e Unconsolidated sand, clayey sand, ferruginous clayey sand and soil commonly
containing limonite pisolites [Czs]; and

e Nodular concretionary, pisolitic and vermicular mottled laterite: ferricrete (in-situ and
reworked remnants of a standard laterite profile) [CzI].

Based on the geological cross section, these Quaternary deposits overlie the Lower
Cretaceous aged (100—145-million-year-old) Darwin Member of the Bathurst Island
Formation, which is comprised of silicified, kaolinized and/ or ferruginised siltstone, claystone
or sandstone with phosphorite nodules, and outcrops east and west of the site.
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6.5 Acid Sulfate Soils

According to the Darwin Region 1:50,000 Acid Sulfate Soil Risk Map (NTG DEPWS, 2021),
the site is not mapped within an area likely to be affected by acid sulfate soils (ASS).

6.6 Hydrogeology

6.6.1 Results of registered bore search

The NTG DEPWS — NR Maps online mapping system was used by the EA (2022) to search
for registered bores in the vicinity of the site. The database indicated there are no current
groundwater bores within 500 m of the site, but 7 within 1.2 km of the site boundary.

A summary of bore information is provided in Table 10 below. The bore cards for the
registered bores have been provided in Appendix A.

Table 10: Registered groundwater bore information

Total SWL/ (yield) Screened Distance/
Bore ID depth y interval Screened direction from site Bore use
(RN) geology and status
m btoc m btoc/ (L/s) m btoc m
RN8467 9.3 NS 0-9.3 Sand/clay 1.09 km, north NS
RN20328 51 1(1Us) 5-51(?) Sand/clay/shale 1.1 km south-west NS
RN27850 54.6 5(2.15Us) 36.3-48.3  Siltstone/shale 908 m north-west Production
RN039970 10 8.4 (0.05 L/s) 6-10 Silty clay 1.2 km north-east Monitoring
RN039971 10 8.5 (0.05 L/s) 6-10 Silty clay 1.2 km north-east Monitoring
RN039972 10 8.4 (0.05 L/s) 6-10 Silty clay 1.2 km north-east Monitoring
RN039973 9.5 8.3 (0.05 L/s) 5.5-9.5 Silty clay 1.2 km north-east Monitoring

Notes: NS: information not supplied.

6.6.2 Aquifers and aquitards

According to the NT Governments Natural Resource Maps (NR Maps), the aquifer in this
area has been described as fractured and weathered rocks consisting of shale, greywacke
and sandstone, with groundwater yields of 0.5 — 2.5 L/second. Groundwater flow direction is
expected to be to the north/ north-west toward the tidally influenced Rapid Creek.

6.7 Climate

The regional meteorology of the site can be summarised using data from Darwin Airport
(Station 0140154, approximately 4 km south) published on the Bureau of Meteorology
website. Mean maximum and minimum monthly temperatures and mean monthly rainfall is
presented in Table 11. Darwin has a tropical savanna climate, meaning the region
experiences distinct wet and dry seasons with an average maximum temperature that
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remains similar all year around. The dry season runs from around May to September/
October and the wet season running from November through to April.

Table 11: Average monthly weather statistics 1941-2022

Statistics Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max temp (°C) 31.8 315 320 328 321 30.7 30.7 315 327 333 334 327

Mintemp (°C) 249 248 246 24 222 200 193 203 230 249 253 253

Av rainfall (mm) 431.3 369.0 310.8 101.7 204 1.8 1.1 47 166 702 141.8 252.1

7 REGULATORY FRAMEWORK AND ASSESSMENT
CRITERIA

7.1 General

The Victorian Environmental Audit process requires that the levels of contamination reported
be assessed in the context of beneficial uses that need to be protected.

Accordingly, beneficial uses to be protected, relevant to the site, have been identified in
consideration of the ASC NEPM, Northern Territory Water Act (2011) and the Victorian
Government Environment Reference Standard [ERS] (Victorian Government, 2021a).

The ERS allows for a consistent approach to the prevention of contamination and clean-up of
pollution by setting environmental quality indicators and objectives for each beneficial use
identified. Specifically:

e Ambient air;

¢ Ambient sound;

e Land; and

e Water (groundwater and surface water).

The following sub-sections aim to address beneficial uses that are relevant to the proposed
land-use at the site (public open space) with regard to the current status of the contaminated
soil, that is, buried in a confined, engineered containment cell.

7.2 Air

Ambient air as a beneficial use has been considered in accordance with the ERS (Victorian
Government, 2021). The ERS (Part 2-Ambient air). considers vapour and gas as a by-
product of volatile and putrescible contaminants/ waste. A detailed assessment of the quality
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of air at the site is not considered necessary given that the assessment of the contamination
status of the site has not identified any major sources of impact to air quality.

Furthermore, the risk to human health or the environment in this scenario is secondary via
the dispersant and potential inhalation of airborne asbestos fibres/ dust, which is ultimately a
factor of land. The risk of dust generation presented to sensitive receptors will be discussed
below.

7.3 Land

7.3.1 General

The ERS (Victorian Government, 2021) provides the framework for the protection of land and
associated beneficial uses. The ERS (Part 4-Land) defines certain land-use categories and
associated beneficial uses of land to be protected. The land-use categories and relevant
beneficial uses to be protected are provided in Table 12, a replication of Table 4.2 from ERS
(Part 4-Land). The land uses relevant to the site have been highlighted.

Table 12: Protected beneficial uses of land

Land use

Sensitive use

o © < 8 © =
Beneficial use =] 3 2 o8 o 2
0 5 3 2 23 ®[o g B
x ¢ o < 5 - o < S S
- — [« ] »n b
- 5 «£5 85 88 § E
o < a =3 © O o -
(@)
Land dependent ecosystems and species
Natural ecosystems 4
Modified ecosystems 4 v v v
Highly modified ecosystems v v v v v v
Human health v v v v v v v
Buildings and structures v v v v v v v
Aesthetics v v v v v
Production of food flora and fibre v 4 v

All beneficial uses must be considered when undertaking an environmental audit and
specifically, where suitability for “any” land use is being assessed, the beneficial land uses
that are protected for a site include:

e maintenance of ecosystems (natural, modified and highly modified);

e human health;
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e buildings and structures;
e aesthetics; and
e production of food, flora and fibre.

If the assessment determines that the site is protective of all beneficial uses, a CoEA may be
issued, indicating that the site is in a suitable condition for unrestricted use.

These land-uses have been discussed further in Table 13 and Sections 7.3.2-7.3.5, below.

7.3.2 Maintenance of modified and highly modified ecosystems:

The ERS states that contamination must not adversely affect the maintenance of relevant
ecosystems (i.e., natural, modified and highly modified ecosystems). As stated in Table 13,
any level of any indicator must therefore not be greater than any ecological investigation (or
screening) level developed in accordance with the NEPM (NEPC, 2013).

The ecological investigation levels (EILs) assigned by the NEPC (2013) Schedule B5a -
Guideline on Ecological Risk Assessment are adopted for this assessment. This guideline
presents the methodology for deriving terrestrial EILs using both fresh and aged (i.e., > 2
years old) contamination for soil with the following land use types:

e areas of ecological significance;
e urban residential/ public open space; and
e commercial/ industrial.

The methodology has been developed to protect soil processes, soil biota (flora and fauna)
and terrestrial invertebrates and vertebrates.

The EA is required to consider all potential future land-uses and their associated beneficial
uses. However, realistically it is recognised this area is not currently and will never become
an area of “ecological significance”. Therefore, for the purposes of this assessment, a
realistic comparison with EILs for urban residential/ public open space has also been made,
as this is the approved and proposed land use on the site.

Site-specific EIL are typically calculated from summing the ACL and the ambient background
concentration (ABC) to derive the site-specific soil quality guideline (SQG) taking into
account the effect caused by pH, exchangeable cations, iron (Fe) and total organic carbon
(TOC) in soil that can affect concentration toxicity data.

The EA notes for the purposes of this assessment the consultant (Prensa, 2019/ Prensa,
2021f) did not obtain site-specific soil parameters to facilitate this calculation, instead using
generic ElLs based on total concentrations and fresh contaminants (where available) and
applying the ACL as conservative ecological screening criteria, for the remainder (refer Table
14).
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Table 13: Indicators and objectives for the land environment

Beneficial use
Land dependent

ecosystems and
species

Human health

Buildings and
structures

Aesthetics

Production of
food, flora and
fibre

Indicators

Concentration of inorganic and organic contaminants set out in
Appendix A of Schedule B2 of the NEPM; and

Concentrations of any other contaminants present at the site
as determined by the current use, or site history (assessed in
accordance with the NEPM).

pH, sulfate, chloride, redox potential, salinity or any chemical
substance or waste that may have a detrimental impact on the
structural integrity of buildings and other structures.

Any chemical substance or waste that may be offensive to the
senses.

Concentration of inorganic and organic contaminants set out in
Appendix A of Schedule B2 of the NEPM; and

Concentrations of any other contaminants present at the site
as determined by the current use, or site history (assessed in
accordance with the NEPM).

Objectives

The objective for each indicator is the ecological investigation or screening level in
the NEPM unless:

There is no such investigation or screening level; or
Due to site specific characteristics the more appropriate objective is:

e The level derived using the risk assessment methodology described in NEPM;

or

e  The background level determined in accordance with section 36 of the Act,

In which case the objective for the indicator is (i) or (ii) as applicable.

The objective for each indicator is the health investigation or screening level in the
NEPM unless:

There is no such investigation or screening level; or

Due to site specific characteristics the more appropriate objective is:

e The level derived using the risk assessment methodology described in NEPM;

or

e  The background level determined in accordance with section 36 of the Act,

In which case the objective for the indicator is (i) or (ii) as applicable.

Contamination must not cause the land to be corrosive to or adversely affect the
integrity of structures or building materials.

Contamination must not cause the land to be offensive to the senses of human
beings.

Contamination must not adversely affect produce quality or yield; and affect the level
of an indicator in the food, fibre or flora produced at the site (or that may be
produced) such that the level of that indicator is greater than that specified in the
Australian and New Zealand Food Authority Standards Codes.

22
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Table 14: Adopted Ecological Investigation Levels (mg/kg)

Analyte
Arsenic
Chromium Il
Copper

Lead

Nickel

Zinc
Naphthalene

DDT

Urban residential/ public open space

100
190"
60’
1100
30
70
170
180

Notes: 'Site specific soil criteria (pH, CEC, TOC and total iron) not obtained — value represents worst-case added
contaminant limit (ACL) only and is therefore highly conservative in the absence of background soil

concentrations

Ecological screening levels (ESLs) assigned by the NEPC (2013) were also used during this
assessment (Table 15). For conservatism, values for coarse grained soils with a source
depth of 0-1 metre below ground level (m bgl) (as relevant) were applied.

Table 15: Adopted Ecological Screening Levels (mg/kg)

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes
Naphthalene
F1 C6-C10

F2 >C10-C16
F3 >C16-C34
F4 >C34-C40

Benzo (a) pyrene

Soil HSL for vapour intrusion
[0-<1m, sand]

Low-high density residential

0.5
160
55
40
3
45

110

ESL for TPH fractions, BTEX and
Benzo (a) pyrene in soil (coarse)

Urban residential/public open space
50
85
70

105

180

120

300
2800

28
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7.3.3 Human health

Schedule B(1) of the current version of the NEPM 2013 (NEPC, 2013) provides a range of
investigation levels for the protection of human health, referred to as health investigation
levels (HILs), and provides health screening levels (HSLs) for BTEX and petroleum
hydrocarbons. HILs and HSLs are provided for four generic land use settings:

e HIL A: residential with garden / accessible soil (home grown produce <10% fruit and
vegetable intake, (no poultry), also includes children’s day care centres, preschools and
primary schools;

e HIL B: residential with minimal opportunities for soil access includes dwellings with fully
and permanently paved yard space such as high-rise buildings and flats;

e HIL C: public open space such as parks, playgrounds, playing fields (e.g., ovals),
secondary schools and footpaths. It does not include undeveloped public open space
(such as urban bushland and reserves) which should be subject to a site-specific
assessment where appropriate; and

e HIL D: commercial/industrial such as shops, offices, factories and industrial sites.
HIL A has been adopted for this assessment, as the most sensitive land use.

In addition to the above, NEPM 2013 (NEPC, 2013) provides HSLs for asbestos in soil also
based on scenario-specific likely exposure levels which have been adopted from the WA
DoH guidelines and reproduced in Table 16 below. These guidelines (appropriate to
residential A) were applied at both investigation and validation stages of the assessment.

Table 16: HSLs for asbestos contamination in soil

Health screening level (w/w)
Form of asbestos
Residential A Residential B Residential C Commercial/ Industrial D

Bonded ACM 0.01% 0.04% 0.02% 0.05%
FA and AF (friable 0.001%
asbestos)’
All forms of asbestos No visible asbestos for surface soil
Notes:

' The screening level of 0.001% w/w asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only
applies where the FA and AF are able to be quantified by gravimetric procedures. This screening level is not
applicable to free fibres.

7.3.4 Buildings and structures

The ERS states that contamination at the site must not cause the land to be corrosive to or
adversely affect the integrity of structures or building materials. This was assessed in
consideration of site geology and presence of contaminants on site.
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7.3.5 Aesthetics

The ERS states that contamination must not cause the land to be offensive to the senses of
human beings. Aesthetic issues may include discoloured soil (stained from spills), solid inert
waste (bricks, glass, steel, polyvinyl chloride [PVC] etc), fill with waste (demolition rubble,
ash, coke, black carbon, foundry slag, etc) and offensive odours.

7.3.6 Production of food, flora and fibre

The ERS defers to the levels referenced in the Australian and New Zealand Food Authority
Standards Codes for assessing the production of food, flora and fibre at a site. Realistically,
based on the size of the site, its location and proposed development — food, flora and flora
will never be produced at the site. The EA has therefore used the ElLs (refer S7.3.2) as an
initial screening level.

7.3.7 Assessment Criteria Considerations

For contaminant concentration to be considered acceptable for the respective land use
criteria, the data set must conform to the following requirements, as adopted by the NEPM
2013 (NEPC, 2013):

e the 95% upper confidence limit (UCL) of the arithmetic mean of analytical results is
below the site criteria;

e the arithmetic (or geometric in cases where the data is log normally distributed) mean is
below the site criteria;

e the standard deviation is less than 50% of the site criteria; and

e no single sample analytical result is greater than 250% of the site criteria.

7.4 Groundwater

In the absence of gross soil contamination, known or suspected historic potentially
contaminating activities at the site, the likelihood of groundwater contamination was deemed
low. Furthermore, the proposed development did not require excavation or other ground
disturbance to the depth of the groundwater table.

Consequently, no groundwater investigation was deemed necessary for the purpose of the
development and the EA has not considered this environmental aspect any further.

7.5 Surface water

No surface water bodies are located on the site or in its immediate vicinity (the nearest
surface water body is greater than 200 m away) nor are likely to be in the future, and no
evidence of mobile contamination was identified during the initial investigation works.
Consequently, consideration of surface water beneficial uses was not deemed necessary for
the purposes of the development and the EA has not considered this environmental any
further.
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7.6 Environmental Auditor conclusion on assessment criteria

The EA is generally satisfied that the Assessor has adequately defined the regulatory
framework for soil assessment.

The EA has therefore assessed the condition of the site through independent comparison of
the soil data by the Assessor with the current NEPM (NEPC, 2013).

8 CONTAMINATION PRIOR TO REMEDIATION

In consideration of historic site use and potential sources of mobile contamination in the
area, the key CoPCs deemed relevant and therefore investigated at the site included
asbestos, TRH, BTEXN, PAHs, OC/OP pesticides and metals (As, Cd, Cr, Cu, Pb, Ni, Zn
and Hg).

A summary of site condition pre-remediation, in relation to these CoPCs is provided in
Sections 8.1 and 8.2 below.

8.1 Asbestos in soil

8.1.1 Surface ACM

Preparatory earthworks at the site commenced in late 2019. During these earthworks
unexpected finds (ACM) were identified at site surface adjacent to the south-eastern
boundary of the site.

In response to the find, RLC ceased all works on the site and requested an environmental
consultant (SLR) provide advice with respect to:

e the source and extent of the impact; and

o provide recommendations with respect to management and remediation actions
required, to render the site suitable for the proposed sensitive land use.

SLR completed a site inspection on 11 December 2020 to investigate the extent of asbestos
contamination at the site. It was noted at this time that broken fragments of ACM were
present at site surface, in the south-eastern portion of the site, apparently originating from a
corrugated asbestos sheet fence located along the south-eastern boundary (having been
distributed across site surface, due to earthworks) (refer Figure 4)

On SLRs recommendation, to minimise any potential exposure to site workers and adjacent
land users via release of respirable fibres while further investigation was undertaken and
appropriate remediation planned, a geofabric layer was placed across the area of visible
asbestos impact.
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8.1.2 Site investigation (SLR, 2020/ 2021)

RLC engaged SLR to undertake a supplementary site investigation to confirm the nature and
extent of asbestos in subsurface soils across the site (site surface and subsurface soils)..
Accordingly, between 22 December and 21 January 2021 SLR completed further site
investigation including the advancement of test pits across the site, collection and analysis of
representative samples for quantitative analysis (AF/FA and ACM) (refer Figure 5).

Based on the outcomes of the assessment, SLR concluded that the asbestos impacts at the
site were primarily limited to fragments of ACM across the site surface and in the vicinity of
the corrugated fence extending to a maximum depth of 0.1 to 0.2 m bgs (refer Figure 4).
However, minor asbestos impacts were also noted (refer Figure 6):

e at sampling location TP04 comprising fragments of ACM at approximately 0.2 m bgs;
and

e within two of three existing stockpiles present on site at time of investigation (SP01 and
SP02), also comprising fragments of ACM.

One sample of ACM debris was collected and submitted for analysis during the investigation.
This sample was found to contain chrysotile asbestos.

On 21 January 2021 an additional twelve test-pits were completed and samples collected for
quantitative identification of asbestos (ACM/ AF/ FA) in accordance with the DoH guideline.

Asbestos concentrations were not reported above applicable (HIL A) criteria.

The above notwithstanding, while AF/ FA was not identified during the investigation, SLR
considered there was a potential for some AF/ FA in the immediate vicinity of the fence both
due to long-term weathering of the material and as a result of damage sustained to the fence
during earthworks activities. SLR concluded that the site was unsuitable for the proposed
sensitive land use in its current state and that remediation would be required, likely including
a combination of hand picking/tilling and excavation of the impacted hotspot “fence line” with
off-site disposal of impacted materials under the supervision of a qualified, licenced asbestos
assessor.

8.2 Other CoPCs

Other CoPCs (TRH, BTEXN, PAH and OC/OPs) were not reported above either the
laboratory LOR or, applicable human health and/or ecological assessment criteria during the
PSI (Prensa 2019). However, following review, noting that the number of samples collected
and analysed did not meet Australian Standard, the EA and NT EPA requested Prensa
undertake further assessment for “other CoPCs”, to augment the initial investigation.

Further “verification sampling” was undertaken during the remediation/validation campaign in
June 2021 (refer Section 9).

The results of the assessment confirmed other CoPCs were not reported at the site above
the laboratory LOR and/or above applicable assessment criteria and thus did not pose a risk
to human health and/or ecological receptors.
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Although one exceedance of the conservatively adopted “ACL” was reported for zinc in
interlaboratory duplicate sample DUPO1A (660 mg/kg), this exceedance was not deemed of
concern given:

e (a): the ACL is not a true ecological criteria, having no regard to background conditions;

e (b) neither the primary (VERO1) or intra-laboratory duplicate (DUP01) yielded
concentrations of this magnitude;

e (c) realistically, the zinc concentration is unlikely to impact upon terrestrial ecosystems
given the sampling location falls directly within the footprint of the proposed childcare
centre building (refer Figures 2 and 7).

No exceedances of human health criteria were identified.

Given the above the assessor concluded (and the EA agreed) site condition with respect to
“other CoPCs” did not preclude development of the site as a childcare centre (unrestricted
use) and, on the basis of the combined 2019 and 2021 sampling results (refer Figure 7), no
further assessment/ remediation or management of soils at the site with respect to “other
CoPCs” was necessary.

9 REMEDIATION ACTIVITIES

9.1 General

Remediation was required to address asbestos-impacted soils identified during initial site
preparatory works and subsequent site assessment (SLR, 2020/2021).

Remedial works were undertaken at the site between 24" June 2021 and 9 July 2021 in
accordance with the approved RAP (Prensa 2021c).

Asbestos Solutions NT (ASNT) were engaged by Prensa to prepare an Asbestos Removal
Control Plan (ARCP) and fulfil the role of Licenced Asbestos Removal Contractor (LARC) for
the duration of the works. While Prensa supplied competent parties to undertake airborne
asbestos fibre monitoring for the duration of soil disturbance activities, undertake
validation/verification sampling and undertake visual clearance inspections (and supplied
clearance certificates, as appropriate) once asbestos removal had been completed.

A summary of remediation activities undertaken is provided in Table 17 below with trench
excavation and stockpile locations, alongside final validation sample locations and results,
shown on Figures 8 to 10.

9.2  Surface contamination (Emu-Pick and Tilling)

ACM fragments were observed across the site surface during the SLR 2020 investigation
(SLR, 2021a). Consequently, it was necessary to remediate the entire site surface with
respect to ACM.
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oL Asbestos
Sample ID description Depth Type
Detection W/W% (<7mm)

NEPM screening level (HIL A) Y 0.001
TRENCH_01 01A | Base 12 val | Y 0.022
TRENCH_01 018 | Base 12 val | N <0.001
TRENCH_01 01C | Base 12 Reval (014, 01B) | Y 0.002
TRENCH 0102 |  South wall 0.1-12 val | N <0.001
TRENCH_01 03 | Base 12 val | N <0.001
TRENCHO1 04A |  South wall 0.1-1.2 val | N 0.003
TRENCHO1_04B |  South wall 01-1.2 val | N <0.001
TRENCH01 04C |  Southwall 0.1-1.2  Reval (04A,04B) | N <0.001
TRENCHO1_05A | Base 12 val | N 0.004
TRENCHO1_05B | Base 12 val | N <0.001
TRENCHO1_05C | Base 12 Reval (05A, 05B) | N <0.001
TRENCH02 01 | Base 12 val | N <0.001
TRENCH02.02 | Westernwall ~ 0.1-12 val | N <0.001
TRENCH02 03 | Base 12 val | N <0.001
TRENCHO02_04 | Western wall 0.1-1.2 Val | Y? <0.001
TRENCH02_05 | Base 12 val | N <0.001
TRENCHO3 01 | Base 1 val | N <0.001
TRENCH03.02 | Northernwall ~ 0.1-12 val | N <0.001
TRENCH03_03 | Base 12 val | N <0.001
TRENCH03_04 | Northernwall ~ 0.1-12 val | N <0.001
TRENCH03_05 | Base 1.2 val | N <0.001

Note: 1 Asbestos present at concentrations less than the laboratory method
detection limit of 0.1 g/kg.
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Asbestos
Stockpile ID |Volume (m®)| Sample ID Stockpile origin
Detection | W/W% (AF/FA
(ACM) <7mm)
NEPM screening level (HIL A) Y 0.001
SPO1 11 - Pre-existing — - -
SP0O3 | 11 - combined into SP04 - -
SP04_01 N <0.001
Abatement
<0.001
SP04 225 SP04_02 SPO1 and SPO3 N 0.00
SP04_04 <0.001
SPO5_1 <0.001
5POS 27 5P05_2 Trench 1 N <0.001
= (centre)
SPO5_3 <0.001
SP06_01 <0.001
SPO6 135 SP06_02 Trench 1 N <0.001
(north-east portion)
SP06_03 <0.001
SP07_01 <0.001
SPO7 15 SP07_02 Trench 2 N <0.001
SP07_03 <0.001
SP08_1 <0.001
SPO8 16 — Trench 3 ' N
SP08_2 (north-east portion) <0.001
SP09_01 <0.001
P09 36 _ Trench 3 N
SP09_02 (central) <0.001
10 ) SP10_1 Trench 3 N <0.001
SP10_2 (south-west portion) <0.001
SP11_01 <0.001
P11 15 SP11_02 Trench 3 N <0.001
(central)
SP11_03 <0.001
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The remedial methodology adopted comprised (Prensa, 2021c):

e Emu pick and visual clearance of the entire site surface by the LARC and competent
person; and

e Staged raking and tilling of the soil surface by mechanical and/or manual means (to
minimise the potential for ACM breakage) under the direction and supervision of the
LARC (spatial extent and depth) and competent person;

e Dust suppression (application of a water spray) was undertaken for the duration
of raking and tilling works to minimise the potential for dust generation and
minimise potential inhalation risk.

On completion of the remediation works, validation was undertaken via:

e Visual clearance of the site surface to confirm full ACM removal and absence of residual
fragments; and

e Collection of soil validation samples and analysis at a NATA accredited laboratory for
AF/ FA presence/absence. Validation samples were collected from areas that were
previously, visibly impacted by asbestos across the surface of the site at a rate of
approximately 1 sample per 65 m2.

9.3 In-situ corrugated ACM sheeting (fence footings)

During remedial works at the site a total of 3 buried ACM fence footings were identified in the
western half of the site. The fence footings comprised corrugated ACM sheets broken at
surface and left in situ to a maximum depth of 1.2 m bgl.

Fence footings were originally identified by RLC in 2019 during site preparatory works, along
the south-eastern boundary, which triggered an asbestos investigation by SLR (SLR, 2021a).
The additional two fence footings were identified during remedial activities undertaken by
Prensa in 2021 (refer Table 17) — specifically, during subsurface excavations to excavate the
initial fence footing.

In order to minimise damage to the footings and further contaminate surrounding soils, ACM
sheeting was removed as per the following methodology (Prensa, 2021c):

e Careful excavation and exposure of subsurface asbestos material via mechanical
excavation and manual digging under the supervision of the LARC and competent
person;

e  Stockpiling of excavated material adjacent to the fence line and visual assessment for
ACM; and

¢ Removal of ACM by the LARC (wrapping in orange plastic and placement in skip bin for
off-site disposal).
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Table 17: Summary of Asbestos Remediation Activities

Date

24/06/2021

25/06/2021

26/06/2021

05/07/2021

06/07/2021

07/07/2021

08/07/2021

09/07/2021

Remedial Activity

Excavation — Trench01
Spoil — SP11

Excavation — Trench01 and
Trench02

Spoil — SP05

Tilling and Emu Picking (north-
west)

Tilling and emu picking of
western portion of site

Tilling and emu picking of
remainder of site

Excavation - Trench 02
Spoil — SP07

Excavation - Trench 03
Spoil — SP08, SP09 and SP10

Abatement of SP11
Vehicle decontamination

Visual inspection and
validation sampling

Description

A 20-T excavator was used to excavate alongside in-situ ACM sheeting along the western portion of the southern
boundary.

Spoil generated was visually inspected and ACM fragments observed.

A 7T excavator was used to further excavate alongside in situ ACM sheeting along the southern boundary.
Spoil generated was visually inspected and ACM fragments observed.
A second ACM fence footing was observed in the central portion of the site adjacent to Trench01, running south to north.

The north-western portion of the site was tilled to 0.1 m bgl followed by emu-picking of visible ACM by the LARC.
A third ACM fence footing was observed along the western boundary.
Existing (historic) SP01 and SP03 were abated and stockpiled in the north-west corner of the site.

SP11 moved.
Stockpile adjacent Trench01 split into two stockpiles SP05 and SP06

A 7T excavator was used to further excavate alongside in situ ACM sheeting along the central portion of the site.

A 7T excavator was used to further excavate alongside in situ ACM sheeting along the western portion of the northern
boundary.

To confirm the fence was removed in its entirety — trenches were excavated in a gridded pattern across the north-western
portion of the site.

ACM impacted stockpile SP11 abated onto geofabric adjacent to SP05.
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On completion of the remediation works, validation was undertaken via:

e Visual clearance of trench surfaces and surrounding soils to confirm full ACM removal
and absence of residual fragments; and

e Collection of validation samples from walls and base of excavations to confirm absence
of asbestos fines in residual soils (exposed surfaces).

9.4  Stockpiled soils

During trench excavation (for the removal of fence footings), excavated spoil material was
inspected on a bucket-by-bucket basis to assess presence/absence of ACM.

Of the eight stockpiles generated from the trench excavations, three stockpiles were initially,
visibly impacted by ACM and required abatement which comprised:

e The systematic transfer (bucket by bucket) of stockpiled material from its original
location, to an adjacent area, whereupon it was spread out to allow ACM material to be
visually identified and hand-picked from the stockpile.

e As the processed stockpile grew, suspected contaminated material was methodically
deposited onto the processed stockpile in such a way that “new” material could be
continually inspected by the LARC and competent person.

e Dust suppression (application of a water spray) was undertaken for the duration
of stockpile processing works to minimise the potential for dust generation and
minimise potential inhalation risk.

Once soil had been successfully processed, inspected by the site hygienist as “visibly free of
ACM” and analytical results confirmed the absence of AF/FA in soil, the stockpile was
classified as “clean fill” and a clearance certificate issued to confirm the material was
deemed fit for reuse on site or, disposal off-site as clean fill material

9.5 Airborne Fibre Monitoring

Airborne fibre monitoring was undertaken around the site perimeter for the duration of ground
disturbance works to confirm no risks to adjacent receptors associated with asbestos fibre
release. Air samples were processed through the NATA accredited Prensa laboratory using
the PRLAB2003 Asbestos and Synthetic Mineral Fibre (SMF) counting Method. No fibres
were detected in air samples collected during the remedial works.

9.6  Off-site disposal

During the remediation activities it is understood a total of 9.08 tonnes of asbestos waste
(comprising complete ACM fencing panels and ACM fragments emu-picked from site
surface/near surface (following tilling) and stockpiled soils, were removed from the site and
disposed to landfill (Shoal Bay Waste Management Facility). No asbestos-contaminated soil
was removed from the site during remediation activities.

38 721016 RLC Lakeside Drive EA_V01



10 SITE VALIDATION

10.1 General

Once remedial works were complete, the site was validated in accordance with the RAP
(Prensa, 2021c). Validation activities comprised a combination of visual clearances (for
ACM) by the LARC/hygienist, confirming complete removal of fragments from exposed
surfaces/stockpiles and collection of representative samples for AF/FA quantitative analysis.

Sample collection was undertaken in accordance with NEPM (2013) and WA Guidelines
2009 (amended 2021), whereby a specialised 7 mm x 7 mm sieve was used to screen a
nominal volume of soil (10L).

A summary of the validation methodologies adopted and validation outcomes are provided in
Sections 10.2 to 10.4 below. Validation sampling locations and results summaries are
provided on Figures 8 to 10.

10.2 Surface contamination (site wide)

Following the removal of visible ACM via the methodology described in Section 9.2, Prensa
completed visual clearance inspections of the residual site surface. Once confirmed visually
free of ACM, validation samples were collected across the site surface targeting areas
formerly visibly impacted by asbestos. A total of 14 surface validation samples were collected
across the site (refer Figure 10) corresponding to a sample rate of close to 1 per 65 m3.
Asbestos was not identified either visually (ACM) or as AF/ FA in validation samples
submitted to and analysed by the laboratory.

10.3 Excavations (ACM fence footings)

Following the excavation and removal of ACM sheeting, excavation bases and walls were
inspected. Once confirmed visually free of ACM, validation samples were collected at a rate
of 1 sample per 10 linear metres (refer Table 18). During the validation program, suspected
ACM greater than 7mm were identified in samples Trench01_01, Trench01_04 and
Trench01_05 triggering the requirement for further excavation and revalidation.

Table 18: Trench Validation and revalidation

Revalidation

Validation sample Type Result sample Type Result
TrenchO1_01A Base FAIL
Trench01_01C Base PASS
Trench01_01B Base PASS
; Trench01_02 Wall (south) PASS - - -
O
E Trench01_03 Base PASS - - -
=
TrenchO1_04A Wall (south) PASS
Trench01_04C  Wall (south) PASS
Trench01_04B Wall (south) PASS
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Revalidation

Validation sample Type Result sample Type Result
TrenchO1_05A Base PASS
Trench01_05C Base PASS
Trench01_05B Base PASS
Trench02_01 Base PASS - - -

N Trench02_02 Western wall PASS - - -

C:Izg Trench03_03 Base PASS - - -

E Trench02_04 Western wall PASS - - -
Trench02_05 Base PASS - - -
Trench03_01 Base PASS - - -

) Trench03_02 Northern wall PASS - - -

C:Izg Trench03_03 Base PASS - - -

E Trench03_04 Northern wall PASS - - -
Trench03_05 Base PASS - - -

Notes:

FAIL: Soil sample containing several fragments of ACM above laboratory LOR. Further excavation and
revalidation required.

PASS: Asbestos was present at concentrations less than the laboratory method detection limit of 0.1 g/kg
(AS4964). Further excavation and revalidation were completed in all locations, with the exception of Trench02_04
western wall.

PASS: Asbestos was not reported above the adopted remedial criteria.

10.4 Stockpiles

Stockpiles generated during the excavation of ACM fence footings were temporarily stored
on geofabric, before undergoing processing, which comprised manual ACM removal during
bucket-by-bucket inspection (as per the process detailed in Section 9.4).

Once stockpiles were confirmed visually free of ACM, validation samples were collected at a
rate of 3 samples per stockpile (based on a volume of 3 samples per <50 m?) in accordance
with NEPM 2013 (and IWRG 702) and analysed for AF/ FA quantification.

The EA notes a total of 6 samples were collected, collectively from SP08, SP09 and SP10 (a
combined volume of 74 m?3) as these stockpiles were all sourced from Trench 03 and the
material was deemed homogenous. It was therefore deemed appropriate and justifiable to
sample the material as one combined volume.

10.5 EA Comments on Validation Program

The EA has reviewed the validation data and considers that the available dataset confirms
that remediation of ACM at the site was completed successfully such that CoPCs were not
reported at concentrations above applicable assessment criteria in residual site soils.
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Specifically, all visible ACM was removed and AF/ FA fibres were not reported at
concentrations above the applicable assessment criteria with the exception of one location
(Trench01) at 1.2m depth where a residual asbestos concentration of 0.002 w/w % was
recorded (Figure 10). On review of the laboratories CoA, Prensa (Prensa, 2022) determined
that the exceedance was likely attributable to a bonded ACM fragment passing though the
7mm sieve thus not a true representation of AF/FA in the sample.

Further, given the marginal nature of the exceedance and its location (1.2 m bgs), at the
base of a trench, beneath proposed landscaping, this minor detect was not deemed to pose
a realistic risk to current or future site users.

Based on the validation results reported and the associated discussion, the EA agrees with
the findings and therefore considers the site is suitable for the proposed land use.

11 EA BENEFICIAL USE ASSESSMENT

The sections below summarises the EAs assessment of the contamination status of the site,
post remediation, and whether it precludes any beneficial use relevant to the site.

11.1 Risks to beneficial uses of land

The site is proposed to be developed into a childcare centre. Consequently, in order to issue
the site with a CoEA, the EA must be satisfied the site is suitable for any future land use
(refer Section 7). A review of the condition of the land (at the time of the completion of the
EA) with respect to these beneficial uses is presented in Table 19 below.

Table 19: Risks to beneficial uses of land — summary

- Site
Item Description suitable?
Maintenance of Concentrations of CoPCs did not exceed adopted EILs/ESLs for urban Y
Ecosystems residential and public open space.

Human Health The site was adequately remediated such that CoPCs were not reported at
concentrations above applicable assessment criteria in residual site soils.

Specifically, all visible ACM was removed and AF/FA fibres were not reported

at concentrations above the applicable assessment criteria with the exception

of one location (Trench01) at 1.2m depth where an asbestos value of 0.002

w/w % was recorded. On review of the laboratories CoA it was determined that Y
the exceedance was likely attributable to a bonded ACM fragment passing

though the 7mm sieve thus not a true representation of AF/FA in the sample.

Further, given the marginal, nature of the exceedance and its location (1.2 m

bgs), at the base of a trench, beneath proposed landscaping, this minor detect

was not deemed to pose a realistic risk to current or future site users.

Buildings and In consideration of the geology and the concentrations of CoPCs present on Y
structures site, ground conditions are not considered to pose a risk to site structures.
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Site

Item Description suitable?
Aesthetics Residual soil beneath the site has no aesthetic concerns such as odours or
staining and all foreign materials (namely, ACM) were removed from the site Y
during the remediation phase.
Production of Considering the proposed development does not allow for food, flora and fibre
food, flora and production this has not been considered in detail at the site. Nevertheless, soil Y

fibre results are below the adopted ElLs and ESLs. It is noted however, this does
not indicate that commercially viable yields will be maintained or impacted.

11.2 Risks to beneficial uses of groundwater

As stated in Section 7.4 in the absence of gross soil contamination, known or suspected
historic potentially contaminating activities at the site, the likelihood of groundwater
contamination was deemed low. Furthermore, the proposed development did not require
excavation or other ground disturbance to the depth of the water-table.

Consequently, no groundwater investigation was deemed necessary for the purpose of the
development and this aspect was not considered in further detail.

11.3 Risks to beneficial uses of Surface water

As stated in Section 7.5, no surface water bodies are located on the site or in its
immediate vicinity (the nearest surface water body is greater than 200 m away) and no
evidence of mobile contamination was identified during the initial investigation works.

Consequently, this aspect was not considered in further detail.

11.4 Risks to beneficial uses of air

None of the data collected indicate that this environmental aspect is or was ever being
negatively impacted by contamination at the site. Furthermore, the risk to human health or
the environment in this scenario was considered secondary to the dispersant and potential
inhalation of airborne asbestos fibres/ dust, which is ultimately a factor of land.

The risk of dust generation presented to sensitive receptors was addressed during the
remedial activities detailed in Section 9 above and no residual risk, given the absence of
asbestos on site, was considered to exist, post remediation and validation.

12 EVALUATION OF QUALITY AND COMPLETENESS

12.1 General

This section of the EA report details the QA/QC procedures and documentation undertaken
by the assessor throughout their fieldwork program. This section also provides the EA’s
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conclusion on the adequacy of the assessor's QA/QC procedures (and whether the data can
be relied upon for the purposes of the EA.

As the EA was engaged in 2021, after the initial PSI (Prensa, 2019) and site investigation
(SLR, 2021a) had been completed, the EA was only able to review each RAP (incorporating
validation/verification sampling requirements) prior to fieldworks being completed by the
environmental consultant. Consequently, while the EA did review site investigation reports
retrospectively, the evaluation completed below has been completed, primarily, in
consideration of the remediation and validation works phase.

12.2 Findings

The findings of the QA/QC review are summarised in Table 20.

12.3 Dataset quality assurance

In addition to the field and laboratory QA/QC assessment already undertaken, the EA also
considered the following elements (in making a conclusion on whether the data set can be
relied upon):

e scope of works undertaken;

e geology (regional anticipated and actual encountered during intrusive works);

e topography (regional anticipated and actual encountered during site inspections); and

e the anticipated CoPC (derived from the desktop site history review) and the actual CoPC
encountered during intrusive works.

Based on these considerations, the EA concluded the following:

the scope of work undertaken was adequate;

e the site-specific geology and topography encountered during the Assessor’s field work
program (and confirmed during EA site inspections) is in agreement with the anticipated
regional conditions;

e the CoPC encountered in soil during the Assessor’s field work program were what was
anticipated during the desktop site history review; and

e based on this, the data set is considered to be accurate, precise and representative of
actual site conditions (and can be relied upon for the purpose of this EA).
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Table 20: Quality Assurance and Quality Control Evaluation

Item Comment Adequate?
Work Plan o A work plan for the PSI (Prensa, 2019) or the supplementary asbestos investigation (SLR, 2021a) was not prepared for Auditor
review prior to works being undertaken as the EA was not engaged at this time.
e The EA has since reviewed the scope of work and considers the scope completed appropriately, given additional YES
verification sampling was completed as part of the remediation/validation phase.
o Two RAPs (SLR [2021b] and Prensa [2021¢e]) detailing proposed remediation activities and the validation/verification sampling
plan were prepared for EA review and were approved prior to commencement of these work phases.
Data validation The EA assessed the quality control and quality assurance program proposed and undertaken as part of the works and determined that YES
the data collected can be relied upon.
Qualifications of  Prensa and SLR state that appropriately experienced or “competent” field staff undertook the fieldworks. Furthermore, an LARC was YES
field staff engaged in support of the remediation/validation phase.
Sample ° Soil samples for asbestos were collected in accordance with relevant guidelines. VES
preservation o Soil samples for “other CoPCs” were collected in laboratory supplied containers and transported in a chilled cooler box.
Laboratories o NATA accredited laboratories were used for the laboratory analysis of soil samples (asbestos and “other CoPCs”) as well as
used and COC airborne fibre samples. YES
documentation ° Samples were transported to the laboratories under chain of custody control.
Laboratory Relevant only to “other” CoPCs:
internal QC ° A brief review of laboratory internal QC procedures was undertaken by the EA (covering such elements as duplicate sample RPD, YES
procedures surrogate sample variation, laboratory control sample recovery, matrix spike sampling density and matrix spike recovery). In
summary the internal laboratory QA/QC program is adequate, and the data received by the laboratories can be relied upon.
Selection of soil  « Asbestos: Asbestos sampling was undertaken following a grid-based site walkover of the site to identify ACM contamination on the
investigation surface. Given the identification of an asbestos fence along the south-eastern boundary considered to be the source of the ACM,
locations and distributed across site surface by earthworks machinery, a targeted sampling strategy was adopted. A total of 32 test-pits were
sampling density advanced across the site to assess the distribution of asbestos which was deemed appropriate for a site of this size.
o Other CoPCs: A total of 10 samples were collected across the site for the assessment of other CoPCs. While the assessor notes YES

this number of samples exceeds the Australian Standard minimum requirements for a site 0.3 ha in size; this standard refers to the
detection of a hotspot, based on sampling in accordance with a systematic grid pattern; rather than random sampling; the strategy
adopted here. However, the EA considers in the absence of any known or suspected potentially contaminating activities at the site
and/or evidence of gross contamination; 10 samples is reasonable to assess a site of this size.
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Item

Depth of
investigation

Soil sampling
method

Equipment
calibration

Equipment
decontamination

Sample
nomenclature

Soil logging

Field screening/
observations

Soil sampling
depths
Composites

Analytical
Schedule

Comment

° The validation sampling methodology and frequency was considered suitable to adequately validate residual site surfaces free of
AF/FA.

° Boreholes and testpits were advanced to a maximum depth of 1 m (a minimum 0.5 m into natural material)

o Validation samples were either collected at site surface (residual surfaces), or from excavation walls (0.1-0.5 m bgs) and base (1.2
mbgs)

° Asbestos samples were collected using an appropriate methodology in accordance with WA DoH 2009 (amended in 2021).

° Soil samples for other CoPCs were also collected from boreholes or testpits during the investigation phase using an appropriate
methodology.

A calibrated PID was used to screen for the presence of volatile organic compounds (VOCs) during the PSI phase. Calibration
certificates are appended to the PSI (Prensa, 2019)

The Prensa (2019) PSI report does not reference equipment decontamination directly. However, confirms works were undertaken in
accordance with relevant technical documents that contain minimum standards for sample collection in this regard.

The SLR (2021a) site investigation and Prensa (2022) remediation validation report confirms that sampling equipment was appropriately
decontaminated between sample, sample location and prior to leaving the site.

All samples were given appropriate, unique sampling IDs. Boreholes and testpit samples were denoted BH01-BH06 and TP01-TP33
respectively, followed by depth.

Validation sample nomenclature varied from stockpile e.g. “SP01”, to trench “Trench01” to surface validation “VALO1-VAL14".

Soil logs for boreholes and testpits are provided in the respective assessors reports.

° Field observations of fill types, soil texture, colour, moisture and PID readings were noted on lithological logs (as relevant).
° Field observations sections also stated that no visual or olfactory signs of contamination were observed. However, foreign material
(ACM fragments at surface/within the soil profile) were recorded where identified.

Samples were collected at appropriate sampling intervals (near surface, and 0.5 m depth intervals) during the investigation and at
appropriate depths in consideration of ACM distribution (base and walls of excavation trenches and/or surface sampling) during the
validation phase.

N/A

Selected soil samples were analysed for a selection of analytes which included: metals, TRH, BTEXN, PAH, OC/OPs and asbestos
(presence/absence/ID and quantification).

Adequate?

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES
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Item

QC Rinsate
blank

QC Trip Blank

QC field
duplicate and
split sample
collection
density

QC field
duplicate and
split data
precision

Holding times

Laboratories
LOR

Comment

The EA is of the opinion that the analytical program undertaken was generally sufficient to characterise CoPCs at the site and, validate
the success (or otherwise) of remedial activities. However, the EA notes that additional analytes including pH, CEC, TOC and Fe would
have been recommended, to calculate site specific EILs. These data gaps were not addressed. However, given no exceedances of
either the generic ElLs or the conservatively adopted “ACLs” were identified for urban residential and public open space land use (with
the exception of zinc, in one inter laboratory duplicate), this shortcoming was not considered to be significant.

One rinsate was collected and analysed for metals and BTEXN during the PSI (Prensa, 2019). The results were below the LOR and
therefore acceptable. A rinsate sample was not collected during the verification works completed by Prensa in 2021. However,
decontamination procedures are referenced in the report text. Given no exceedances of any CoPCs were identified, this is not
considered to significantly impact the investigation findings.

One trip blank was collected and analysed for metals and BTEXN during the PSI (Prensa, 2019). The results were below the LOR and
therefore acceptable. A trip blank sample was not collected during the verification works completed by Prensa in 2021. However, given
no potential hydrocarbon sources were identified on site and, as BTEXN/ TRH were not reported above laboratory LOR during the initial
phase of the investigation, this is not considered to significantly impact the investigation findings.

Of the 12 primary samples submitted for analysis during the PSI (Prensa, 2019), one intra-laboratory duplicate sample was analysed,
which is sufficient to meet the requirements of AS4482.1 which specifies a minimum of one per 20 primary samples. The EA notes it
would have been preferable to also collect and analyse an inter-laboratory duplicate.

One intra laboratory duplicate and one inter laboratory duplicate were analysed during the verification sampling campaign in 2021
(Prensa, 2022) which is sufficient to meet the requirements of AS4482.1.

Intra and inter laboratory duplicates were not collected for asbestos.

The QC soil field duplicate RPD results were generally below an RPD of 50% with the exception of total chromium (Prensa, 2019),
arsenic, chromium, lead, nickel and zinc (Prensa, 2022). These RPD exceedances were attributed to variation in the fill material and
therefore acceptable.

All samples were reported to have been received within acceptable holding times.

The assessor reported that the laboratories LOR was less than the adopted investigation criteria for all analytes.

The EA notes for asbestos (AF/FA) quantitative a laboratory will notify if asbestos is identified at a concentration below the laboratory
method detection limit of 0.1 g/kg. For the purposes of validation, Prensa (2022) adopted a precautionary approach where asbestos was
identified in this manner (within trench samples) and undertook further excavation and revalidation in these locations.

Adequate?

No but not
material

No but not
material

YES

YES

YES

YES
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12.4 Environmental Auditor conclusion on quality assurance/ quality
control and on the reliability of data

In conclusion, the Environmental Auditor is of the opinion that the data set is of sufficient
quality and adequately characterises the status of contaminant indicators at the site. As
such, the EA considers it can be relied upon for the purposes of this Environmental Audit.

13  AUDIT CONCLUSIONS AND RECOMMENDATIONS

The EA’s conclusions on the findings of the Environmental Audit are presented below.

13.1 Environmental Audit Outcome

The EA concludes that the site is suitable for the issue of a Certificate of Environmental Audit
(CoEA). A copy of the CoEA is attached to the Executive Summary at the start of this
Environmental Audit Report.

The CoEA states that the site is suitable for all beneficial uses associated with:

parks and reserves;

e agriculture;

e sensitive use (high density);
e sensitive use (other);

e recreation/open space;

e commercial use; and

e industrial use.

13.2 Other related information

In the absence of gross soil contamination, known or suspected historic potentially
contaminating activities at the site, the likelihood of groundwater contamination is deemed
low. However, as no groundwater investigation was completed as part of these works
(deemed necessary), it is recommended, in future anyone proposing to extract groundwater
from beneath the site should engage a suitably qualified professional to complete a
groundwater investigation (to assess its suitability for a specific use).
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14 ENVIRONMENTAL AUDIT LIMITATIONS

This Statement of Environmental Audit has been prepared in accordance with the
Environment Protection Amendment Act 2017 [Victoria], and with reference to the repealed
Environment Protection Act 1970 (specifically Section 53X), and associated Publication
952.5 (EPA Victoria, 2015b). In preparing this report, Mark Stuckey and the audit team at
Environmental Earth Sciences has considered the NT EPA requirements other relevant
policies and documents, to provide an opinion on the suitability of the site for unrestricted
land use. This has concluded with the preparation of a Certificate of Environmental Audit
(provided at the front of this document).

Though the Environmental Auditor has inspected the site and viewed the reports, the
Environmental Auditor is not responsible for opinions based on work that is later found to be
false or misleading. The Environmental Audit in no way implies that the site will be free from
risk but only that risk of harm to relevant receptors caused by the contaminated soil on the
site as a whole, will not increase impact on beneficial users of land via the inhalation of
asbestos fines.

This Environmental Audit Report has been prepared based on the condition of the land
during the period of site audit and limited to the specific scope of this report. As such, the
Environmental Auditor is not responsible to changes to the elements by the condition of this
site after 25 July 2022.

The Environmental Auditor is not responsible for any change in state of the site from the date
of the Environmental Audit Report, and for the compliance by site owners of any laws or
regulations relating to the management of the site.

15  LIMITATIONS

This report has been prepared by Environmental Earth Sciences QLD ACN 109 442 284 in
response to and subject to the following limitations:

1. The specific instructions received from Ray Laurence Constructions Pty Ltd;
2. The specific scope of works set out in in Section 3 (Scope of Work) of this report;

3. May not be relied upon by any third party not named in this report for any purpose except
with the prior written consent of Environmental Earth Sciences QLD (which consent may
or may not be given at the discretion of Environmental Earth Sciences QLD);

4. This report comprises the formal report, documentation sections, tables, figures and
appendices as referred to in the index to this report and must not be released to any third
party or copied in part without all the material included in this report for any reason;

5. The report only relates to the site referred to in the scope of works being located at 77
Lakeside Drive, Brinkin, NT (“the site”);
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6. The report relates to the site as at the date of the report as conditions may change
thereafter due to natural processes and/or site activities;

7. No warranty or guarantee is made in regard to any other use than as specified in the
scope of works and only applies to the depth tested and reported in this report;

8. Fill, soil, groundwater and rock to the depth tested on the site may be fit for the use
specified in this report. Unless it is expressly stated in this report, the fill, soil and/or rock
may not be suitable for classification as clean fill if deposited off site;

9. This report is not a geotechnical or planning report suitable for planning or zoning
purposes; and

10. Our General Limitations set out at the back of the body of this report.

16 REFERENCES

AS/NZS 1SO 31000 (2009). Risk Management Principles and Guidelines. Standards
Australia and Standards New Zealand and the Australian Standards handbook for
Environmental Risk Management — Principles and Processes (HB 203:2006).

Australian Government (2021). Bureau of Meteorology — Climate Data Online,
http://www.bom.gov.au.

CSIRO (2008). Australian Soil Resource Information System (ASRIS),
http://www.asris.csiro.au/index_other.html.

Douglas Partners (2019) Report on Geotechnical Investigation. Proposed Child Care Facility,
Lakeside Drive, Alawa. Project 91962.00. Rev 0. 6 June 2019.

Environment Protection (Industrial Waste Resource) Regulations (2009). S.R. No. 77/2009.

Environmental Earth Sciences (2021a) Contaminated Land Auditor (CLA) review of the
Remediation Plan for 77 Lakeside Drive, Alawa, NT. Document reference: 721016 Lt1.
29 March 2021.

Environmental Earth Sciences (2021b) CLA review of the Remediation Plan for 77 Lakeside
Drive, Alawa, NT. Document reference: 721016 Lt2. 27 May 2021.

Environmental Earth Sciences (2021c) CLA Provisional Construction Approval for 77
Lakeside Drive, Alawa, NT. Document reference: 721016 Lt3. 28 July 2021.

Environmental Earth Sciences (2021d) CLA review of the Site Remediation and Validation
report, 77 Lakeside Drive, Alawa, NT. Document reference: 721016 Lt4. 16 December
2021.

Environment Protection Authority of Victoria (EPA Victoria) Publication 788.3 (2015a) Siting,
design, operation and rehabilitation of landfills.

49 721016 RLC Lakeside Drive EA_V01


http://www.bom.gov.au/
http://www.asris.csiro.au/index_other.html

EPA Victoria Publication 952.5 (2015b) Preparation of Environmental Audit Reports on Risk
to the Environment.

EPA Victoria Publication 1147.2 (2015c) Environmental auditor guidelines — Provision of
environmental audit reports, certificates and statements.

EPA Victoria Publication 759.3 (2015d) Environmental Auditor (Contaminated Land)
Guidelines for Issue of Certificates and Statements of Environmental Audit.

EPA Victoria Publication 1992 (2021) Guide to the Environment Reference Standard. June
2021.

National Environment Protection Council (NEPC) (1999) National Environment Protection
(Assessment of Site Contamination) Measure. Amended: 11 April 2013.

NT Department of Mines and Energy (1988) Darwin 1:250 000 Geological Map Series, Sheet
SD 52-4.

NT EPA (2013) Guidelines on conceptual site models. Version 2.0, November 2013.

NT EPA (2015a) Guideline for the preparation of an environmental management plan.
Version 1.0, May 2015.

NT EPA (2015b) Guidelines to prevent pollution from building sites. Version 1.0, November
2015.

NT EPA (2016) Guideline for reporting on environmental monitoring. Version 1.0, May 2016.
NT EPA (2017) Northern Territory Contaminated Land Guideline. Version 1.0, June 2017.

Prensa (2019) Preliminary Site investigation Lot 9260, Town of Nightcliff, Northern Territory.
20 June 2019.

Prensa (2021a) Document Review: ACM in Soil for the property located at 77 Lakeside
Drive, Alawa, Northern Territory. 16 April 2021.

Prensa (2021b) Remediation Action Plan: 77 Lakeside Drive, Alawa, Northern Territory. Job
No: 93315B. May 2021.

Prensa (2021c) Remediation Action Plan: 77 Lakeside Drive, Alawa, Northern Territory. Job
No: 93315B. June 2021.

Prensa (2021d) Asbestos Clearance Certificate — Asbestos remediation works conducted at
77 Lakeside Drive, Alawa, NT. 21 July 2021.

Prensa (2021e) Site remediation and validation report: 77 Lakeside Drive, Alawa, NT. Job
No: 93315B. November 2021.

Prensa (2022) Site remediation and validation report: 77 Lakeside Drive, Alawa, NT. Job No:
93315B. May 2022.

50 721016 RLC Lakeside Drive EA_V01



SLR Consulting (2021a) Site investigation and asbestos contamination assessment. 77
Lakeside Drive, Alawa NT. Project 680.30054.00000. Rev 0.1. DRAFT. 10 January
2021.

SLR Consulting (2021b) Remediation Action Plan: 77 Lakeside Drive, Alawa NT. Project
680.30054.00000. Rev 0.1. DRAFT. 10 March 2021.

Victorian Government (1970) Environment Protection Act 1970 (repealed).

Victorian Government (1989). SEPP (Control of Noise from Commerce, Industry and Trade).
Victorian Government Gazette No. N—1, No. S31, 16 May 1989; No. S183, Gazette 15
June 2001.

Victorian Government (2001). SEPP (Air Quality Management). Victorian Government
Gazette. No. S240, 21 December 2001.

Victorian Government (2002). SEPP (Prevention and management of contamination of land).
No. S 95, 4 June 2002.

Victorian Government (2004) Waste Management Policy (Siting, Design and Management of
Landfills). No. S264, Victorian Government Gazette 14/12/2004.

Victorian Government (2018). State Environment Protection Policy (Waters), Victorian
Government Gazette. No. S 499, 23 October 2018.

Victorian Government (2021a) Environment Reference Standard. No. S245, Victorian
Government Gazette 26.05.2021.

Victorian Government (2021b) Environment Protection Act 2017 (authorised version
incorporating amendments as at 1 July 2021). Version 005.

Want Geotechnics (2020) Ground Investigation Report for the Proposed Early Learning
Centre 77 Lakeside Drive, Alawa, Northern Territory. Project NTG20201603. Rev 1. 7
October 2020.

Western Australia Department of Health (DoH) (2021) Guidelines for the Assessment,
Remediation and Management of Asbestos Contaminated Sites in Western Australia.

51 721016 RLC Lakeside Drive EA_V01



ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific scope of works
requested by, planned with and approved by the client. It cannot be relied on by any other third party for any
purpose except with our prior written consent. Client may distribute this report to other parties and in doing so
warrants that the report is suitable for the purpose it was intended for. However, any party wishing to rely on this
report should contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation
may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and
or groundwater. However, contaminants may be present in areas that were not investigated, or may migrate to
other areas. Analysis cannot cover every type of contaminant that could possibly be present. When combined
with field observations, field measurements and professional judgement, this approach increases the probability
of identifying contaminated soil and or groundwater. Under no circumstances can it be considered that these
findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when
they are taken. Actual conditions between sampling locations differ from those inferred because no professional,
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what
is hidden below the ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that predicted. Nothing
can be done to prevent the unanticipated. However, steps can be taken to help minimize the impact. For this
reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental
Earth Sciences QLD. This will identify variances, maintain consistency in how data is interpreted, conduct
additional tests that may be necessary and recommend solutions to problems encountered on site. Other parties
may misinterpret our work and we cannot be responsible for how the information in this report is used. If further
data is collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and interpretation of
legislation is changing rapidly. Our interpretation of the investigation findings should not be taken to be that of
any other party. When approval from a statutory authority is required for a project, that approval should be
directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should not be used for any
other purpose. This report is provided on the condition that Environmental Earth Sciences QLD disclaims all
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part,
on the contents of this report. Furthermore, Environmental Earth Sciences QLD disclaims all liability in respect of
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client,
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated
in the brief outlined in Environmental Earth Sciences QLD’s proposal number and according to Environmental
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever
that may arise in any way in connection with the supply of services. Under circumstances where liability cannot
be excluded, such liability is limited to the value of the purchased service.

General Limitations 6 April 2009 Page 1 of 1



APPENDIX A: REGISTERED BORES

721016 RLC Lakeside Drive EA_V01



Bore Report RNO08467

ORI R 0

"ANCO34E7
¥.o0.4.187
Eequ.ﬁ.iorl 8. TUE NCRTHEEN THERITCRY OF AUSTRALIA

tontrol of Watsrs Ordinance LR N '81-1-‘::‘1

FINAL STATSMENT OF BORE

b zofast

From Ta Description of Stxgta | Name of Bore - . : S

hee  ad
T o 0 FERCEN Bocus ’r‘:’P-aD\'-— - q.\
Yemow, ey Poconaad Name of Property - .

. oD & Stk STowES. | '
20 Yoy LT YEASD TR 6&5“"?‘?‘“\)% . - - e

e S~ .

4
1
1
%

Descripiion of Properiy -
Crows lamd

[rri——

He o R 3. Samps; ehNey Te
Wgme o:i Owner -

C or AL

I
t

Mame of Contractor - R

RS

NSRRI P

F
s’
bt
f=d
o
k3
i

Tame of Dyrilild ) ‘
. u Rorttee~ . |

el

Tocation of Bore {or supply sketch o ‘ - .
back hereof) - q - AR . T _ . -

-.9u:v‘.¢av-o.4-ti~1ilES -

I o

Date of Commencenment -

Date cof Cempletion —

joo - den W — - _

;
t
3
1
H
4

=oor {b)@%&ﬂ??ﬁb
s

- Tpial Dapth - , . .
CS‘EI—? S&an\) . Q- = Ma_,ib\.a_/a . | L

\J"j PR S A T A IR B A

% 0

iy . Particulars of Casing - )
ircle avpropriate alrect;g.;f,__ _ 5% Pve = q 3 :
Use Known »oint such ag exisuing ; a—

i = T igula £ riorations OL
bore, homestead, guistati : _,_;;_-__u__arg oij;_ Pe o_{_ﬂ it I ove
Sorsens - 3% PrAroRATED.

—
¥ T

e o
D

Adéditional inf ormation of interest

ahout the bore - i ’Ja:cj“_ i P o 1 -
= i [ iz ] i i A i H__ -|
‘““0!.31- MAXERAN. BENOW Sk ; Supply | Supnly | Supply
; ] : ; - -
i { .
: ; - [ LN ==
Samples of sirata and water supplies Struck 8% | Fp
nave been” — | -
M* I} Standing i
Teft at the following trading piace =i Water Level | 1 _
- I R — 1
nbaa-na:nenoanosunn-npcn.acoavno-&o-.-o. ‘-‘E‘}llnlpinép '%
o Suroely ¢ P
"ﬂ'.f“'.ﬂ!’;‘:.g;m.tvtﬂbi ti‘?.i?i.J"DIOEOIOO Gﬂ}f}a}i’ i‘
:‘:J-\‘v{'::ititu - . o3 1'—:”"‘—"‘; t ; - N ;" ——
Turation o :
“Qipiler out which does not apply i vwEE ‘;es* P
;i pE s frump LestT .
“ar office use only - £ S ,
L Water Level i —
{During Test 1 . _
i '
i Qualivy
"’ Zood, Fair
TR Goor |
i o Bsd. .

Viewed at 15:31:40 on 09/06/2022 Page 1 of 9.



Bore Report RNO08467

S A g0/ 75% '
c" T 1 | j{' .
A R — S ——
i 2 Con sw.c: ES
;H-'?'_:'; fm; GPZ J a(ZL..., o / ’Fﬁwr, .}- J SMJJ'{"-QJ'
(e ©- z,ﬁ)
T Tl el set (Lado Drocde). sa:?.z,z/f, P
E-“ 24 -G £?Cd'- r,rf:-«/‘f/ Sa_j - cr[«// . C S hear
* r 5 1 .
\/47 P (Sf,?,r:f_ Z - beo)
QS.,,,?,Q w5
g s Vet W_WE/F: L-'% ( Lot il Fo P A celnn)
Ve, _oF (gt M,é, ke ). i
7 (Saple & H &5
A chom O DC/
ks : oy
: DeoT het g —8.73 i_,.g' a[«,.{/# hq‘}f\"tlf s Lé"'{:;f_. Qd"{;‘— 54%5’ A= .
| L9 e TS 7 Qﬂ"y"& §-5—9- 3m>
Sl ke ogre B (el > s
€,7.:E batl #T9D
f.,--:-_ﬂ,,?P g F
< g | sl 75?"‘[}""" Al
At bl e B bl Ao Al L
s el 1:’?7&"[‘{ {e_,{:r" ,,_.rq[g'(.»(..)
ro b Al A A /:,.,!«C:‘M F. O — 5T,

Viewed at 15:31:40 on 09/06/2022 Page 2 of 9.



Bore Report RN0O08467

TT—
"'h

Department of the Northern Territory soriToR TEe e e 717225 -
) 4 4 '

WATE%ESDI IBCES BRANCH Date raceived in laboratory - |
— 12/11/74 '
BOTTLE No. ime of sampling (hrs.} Date of sampling
WATER _.~ALYSIS
- WRa/1 17 0S40 T/11/74

LOCATION AND DETAILS

IER POINT INVESTIGATICH HOLE LEP 74/11 BN 8467 1IN 6C/756

.5m
.
. ¥
£, ANALYSIS - PHYSICAL
pH Colour {Hazen units}
R A 280C) 1074 Turbidity {A.P.H.A. units)
Tota! disolved soiids .
{mg /& = by evaporation at 180°C) Suspended solids {(mg A&}

ANALYSIS - CHEMICAL {mg/4}

Total disoived solids (by summation) Total alkalinity {as Ca CD 3l
Sodium chicride (calc. from chioride} 17% Total hardness {as Ca CD3)
Chioride, C.£ 105 Sodium, Na
Suiphate, SO 4 Potassium, X

_, Nitrate, NO 3 | Caicium, Ca

: Bicarbonate, HCO 3 Iron (totail, Fe
Fluoride, F Silica, 510 2 )

ANALYSED BY: M. DOBBE paTe 19, 11, T4
" REMARKS:

Viewed at 15:31:40 on 09/06/2022 Page 3 of 9.
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PR E1:;,1 ‘J‘_r.é_gg...:pfm;_.‘gﬂ;';

GUIDELINES TO WATER QUALITY: e

1971 WORLD HEALTH ORGANISATION - -

INTERNAT!ONAL STANDARDS FOR DRINKING - WATER . _'

SUBSTANCE OR CHARACTERISTIC HIGHEST DESIRABLE LEVEL MAXIMUM PERMISSIBLE LEVEL
Colour (Hazen units) 5 50 L T
Turbidity (A.P.H.A. Units) 5 25 =
pH range 7.0 t0 8.5 8.5 to 9.2 . ?:
Total dissolved solids 500 mg/< 15600 mg/L T
(by evaporation at 180°C} R
Chioride, CZ 200 mg/< 800 mg/£ —
Sulphate, SO4 200 mg/Z 400 mg/4 E
Calcium, Ca 75 mg/4 200 mg/Z =
Magnesium, Mg 30 mg/< 150 mg/£ = =
Iron {total), Fe 0.1 mg/4 1.0 mg /4 =

Note: ==

IRON gives rise to taste, discalouration, depasits and growth of bacteria, and turbidity.

NITRATES in some circumstances have been shown o present 3 health hazard to (nfants and possibly older chiidren when present
in concentrations grester than 45 mg /¢, T T

FLUORIDE concentrations in drinking water are recommended according to ranges of the annual average of maximum daily air =
termperaturas, o.g., for range 26.2°C to 22.62C the recommended limits are, Tower 0.6 mg /£ F, uppar 0,8 mg AL E. -

The annual average of maximum daily air temperatures for the foliowing locations eroi- P

DARWIN 32.49C — TENNANT CREEK 32.09C — ALICE SPRINGS 28.3°C e

RECOMMENDED LIMITS FOR STOCK WATERS IN THE NORTHERN TERRITORY

SUBSTANCE OR CHARACTERISTIC LIMIT S
pH range 5.5 to 9.0 -2
Total dissolved solids 8000 mg/é —
Sodium chloride {calc. from chloride} Not more than 76% when total  ___

dissolved solids near limit

Sulphate, SQ a4 2000 mg/é T =
Nitrate, NO3 400 mg/é S —
Fiuvoride, F 5.0 mg/¥ ==
Magnesium, Mg 300 mg/t E

Note: Stock {imits are intended as a guide only

Viewed at 15:31:40 on 09/06/2022 Page 4 of 9.
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Department of the Northern Territory

WATERWESNURCES BRANCH

WATER _.NALYSIS
WR4T

LABORATORY REGISTER No.

74/2255
Date received in jaboratory
12/11 /74
80TTLE No. Time of sampling (hrs.) Date of sarapling
18 0940 7/11/74

LOCATION AND DETAILS

LEE POINT INVESTICATION EOLE 1EP 74/1_1 BN 8467 :tz{aq,_fﬁs

4.45m

o A

ANALYSIS - PHYSICAL

. pH Colour {Hazen units}

i‘ ?ﬁ?&ﬁ%ﬁ%ﬁ;igﬁ 280C) 503 Turbidity {A.P.H.A. units)
‘{Eggm}idi-sgsfvgai%&i?on at 180°C) Suspended solids {mg /2

_ ANALYSIS - CHEMICAL {mg/&}
Totatl disolved solids {by Ssummation) Tota! alkalinity (as C.‘,a C0aj
Sodium chloride {calc. from chicride) 140 Total hardness [as Ca CO3)
Chioride, CZ 85 Sodium, Na
Suiphats, 30 4 Potassium, K
Nigate, NO3 Calcium, Ca

Bicarbonate, HCD 3

Iron {total), Fe

Fluorids, F Silica, Si02
: ANALYSED BY: ¥, DOBEE DATE 197 11 7 T4

" REMARKS:

Viewed at 15:31:40 on 09/06/2022
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Bore Report RNO08467

Note:

IRON gives rise to taste, discolouration, deposits and growth of bastana, and turbidity.

NITRATES in some circumstances have been showr to présent 2 health hazard to infants and possibly older childran whan presen
in concentrations greater than 45 mg A7, T

ELUORIDE concentrations in drinking water ara recommended according to ranges of the anrual average of maximum daily air
temperstures. e.g., for range 28,39C to 32.69C the recommended imits are, lower 0.6 mg AL F, uppar .3 mg AL F. ) .

GUIDELINES TO WATER QUALITY: T

1971 WORLD HEALTH ORGANISATION -
iINTERNATIONAL STANDARDS FOR DRINKING-WATER t —
SUBSTANCE OR CHARACTERISTIC HIGHEST DESIRABLE LEVEL MAXIMUM PERMISSIBLE LEVEL
Colour {Hazen units) 5 50 R
Turbidity (A,P.H.A, Units} 5 25 CTTLIE=R
pH range 7.0 t0 8.5 8.5 to 9.2 _____t_‘
Tota! dissolved solids 500 mg/é 1500 mg/Z __
(by evaporation at 18C°C) S a—é.l
Chloride, CZ 200 mg/4 600 mg/d .
Sulphate, SO« 200 mg/Z 400 mg/Z =
Calcium, Ca 75 ma/d 200 mg/4 —__,,:,
Magnesium, Mg 30 mg/,a’ 150 mg/4 —_—é::
Iron (total}, Fe 0.1 mg/ 1.0 mg/ﬁ____i o

)

The arnual average of maximum daily air temperaturas for the following locations are!l- - ==

OARWIN 32.49C —~ TENNANT CREEK 32.09C -~ ALICE SPRINGS 28.3°C :__'—__L?_'='—"——_“-_=
RECOMMENDED LIMITS FOR STOCK WATERS IN THE NORTHERN TERRITORY

SUBSTANCE OR CHARACTERISTIC LIMIT e

pH range 5.5 t0 9.0 =

Total dissolved solids 3000 mg/£ =

Sodium chloride (calc. from chloride) Not more than 76% when total =~ =

dissolved solids near limit —

Sulphate, SO s 2000 mg/# CoEE

Nitrate, NO 2 400 mg/é T

Fiuoride, F 5.0 mg/¥ z

Magnesium, Mg 300 mg/é I

Note: Stock limits are intended as a guide only e

A ———

Viewed at 15:31:40 on 09/06/2022
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—
Depari®ent of the Northern Territory

LABORATOHY REGISTER No.

47450
WATER RFSQ‘&URCES BRANCH Data received in 1abaratory T / i 907
= 10/10/74
_— 80TTLE No. Time of sampling {bhrs.} Date of sampling

LOGATIDN ANO DETAILS 1 nEPOINT INVESTIC..TION ‘HOLE

IER 74/11  7.9m

ANALYSIS - PHYSICAL

oH Colour {Hazen units)
?ﬁ?&ﬁ?ﬁ“ﬁ:ﬁﬁgﬁ 280C) 1690 Turbidity {A.P.HA. units]
T e i?ﬂ.’,"gﬁ'a%%ﬁ?on at 180°C) Suspended solids (mg 4)
ANALYSIS - CHEMICAL {(mg/l}

Tota! disclved solids {by Ssummation) Total alkalinity {z_as Ca CO3)
Sodium chioride {calc. from chioride) 480G Total hardness {as Ca CO3)
Chioride, C.2 291 Sodium, Na

Suiphats, 504 Potassium, K

Nitrate, NO3

Calcium, Ca

Bicarbonate, HCQO 3

Iron {total}, Fe

Fluoride, F Sitica, §i0z ]
ANALYSED BY: J. P, ATCOCK DATE18 / 10 ¢ 74
" REMARKS:

Viewed at 15:31:40 on 09/06/2022
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L lmerhnte el by

I )
GUIDELINES TO WATER QUALITY: -
1971 WORLD HEALTH ORGANISATION -
INTERNATIONAL STANDARDS FOR DRINKING-WATER .
SUBSTANCE OR CHARACTERISTIC HIGHEST DESIRABLE LEVEL MAXIMUM PERMISSIBLE LEVEL _
i Colour {Hazen units) 5 80 ———
Turbidity (A.P.H.A. Units) 5 25 s
pH range 7.0 to 8.5 6.5 t0 9.2 -
Total dissolved solids 500 mg/< 1500 mg/£ LD
(by evaporation at 180°C) S
Chloride, CZ 200 mg/L 600 mg/£ =
Sutphate, SOa 200 mg/Z 400 mg/4 =
Calcium, Ca 75 mg/4 200 mg/4
Magnesium, Mg 30 mg/L 150 mg/¥£ -
lron ({total), Fe 0.1 mg/l 1.0 mg/é R

Note:

IRON gives rise 10 taste, discolourasion, depesiis and growth of bacteria, and turbidity,

The amnusl avarage of maximum dadly air temperatyres for the following locatons are:-

JARWIN 32.40C = TENNANT CREEX 32.0°C — ALICE SPRINGS 28.3°C

ELUORIDE concentrations in drinking water are recommended according to ranges of the annual aversage of maximum daily air
temperatures. e.g., for range 26.2°C 10 32.6°C the racommended limits ara, lower §.6 mg AL F, uppor Q.8 ma/EF.

NITRATES in Some circumstances have been shown to presant a health harard to Infants and possibly older children when presant
1N coneantrations geestar than 45 mg /L,

SUBSTANCE OR CHARACTERISTIC
pH range

Total dissolved solids

Sodium chloride {calc. from chloride)

Sulphate, SO 4
Nitrate, NO 2

Fiuoride, F
Magnesium, Mg

Note: Stock limits are intended as a guide only

LIMIT
5.5 to 8.0

8000 mg/4

RECOMMENDED LIMITS FOR STOCK WATERS IN THE NORTHERN TERRITORY

Not more than 78% when total

dissclved solids near limit _

2000 mg/#
400 mg/L

5.0 mg/Z
300 mg/é

Viewed at 15:31:40 on 09/06/2022
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DEPARTMENT OF THE NORTHERN TERRITORY
GEOLOGICAL SURVEY

> GEOLOGICAL LOG OF WATER BORE vz Lmp 74/11
1:250,000¥EET - 1] R.N. 8467 - 1 | ]..N.I 80/756 - B _
GRID REFERENCE | L&t NAME '

LEE POINT INRVESTIGATION

DEPTH INTERYAL
| i

GECLOGICAL DESCRIPTION

FROM | TO __ -

0 1 2m Fine sand with organic detritus.

i

2 1 4 m Sandy coloured clayey sand; angular to sub-angular particles.

4 ‘ 9e3 m Fine, whiie to yellow ccloured clay with occasional grit. Colour
becoming darker, and grit content increasing with depth. Patches
| of darker clay formed from decomposed pieces of slate.

Plastic Property Test Resulis
| Lule % Pole % PIu % LeSe %

0 ‘ 4 m KOs X0 - Ons
]

4 5m 40 26 14 4e5

> Q3 m | 39 31 8 25

206333-633

f_

Viewed at 15:31:40 on 09/06/2022
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—— w . —
l IIIIIIIII K IIHI lllli [l ||||I I llJHlll
: Reguiation 8 THE NORTHERN TERRITORY OF AUSTRALIA oz0ee
K‘ Controf of Waters Ordinance . WRAS
R N, Jo3RE
FINAL STATEMENT OF BORE 2o / 1$6<
‘ _

. {__::1 . T Desctiption of Strat Nam‘%of Bore — B

rom 0 esCrIpLion o rata

. arn (¢ §o /92

o s Ove hovel e FWGQ (b sl fms ne~Ha | Name of Property — - -
LS 25 Coes o (Cowom pwyp s Rapid Creek  Pecveation E’eseu"v'e
2?;- i S'/ ﬁe@f e cpsars. ﬁm{ﬁ r Q‘JM?Z Description of Proberﬂ: -

Cﬂaw AJ Zﬁ?z\lﬂ -

MName of Owner —

N ! ’f— Ga JER A Meed 7‘

Name of Contractor —

Aevrnrice Pl

Location of Bore {or supply sketch on the(f ] rzouaﬂ"ﬂ. K.
back hereof) —

......................... Miles

{a) S SE of (blciviviiiinnnnne
E NW
W SW e

{a) Circle appropriate direction. .
(b} Use known point such as existing bore, homestead, outstation, etc.

Name of Driller —

Z Z@HWM

Date of Commencement —

Uﬁ/%

Date of Complcuon —

12/ &/po
Total Depth —

S/

Additional information of intersst about bore.

Grid Reference &
SEE flches Ve Ve
Map MNumber
Sampies of Strata and Water Supplies
have been* e

left at the fol/gvmg place — - -

..................................................................

Signature

*Delete non applicable

Particulars of Casing — :
fin e F " S

Particulars of Perforations or Screens —

For Office use only —

;%%wﬁéshmmhﬁ_.f

$115—1/78 <, J. THOMPSON, Commonwealth Government Prister, Darwin

Water Ist 2nd 3rd
Supply Supply Supply
Struck at “ig-_“ o
> 25

Chim o~ 1
Standing
Water Level /"1
Pumping 17
Supply ;__,/
Litres/sec i
Duration of
Pump Test

Water Level
During Tast

Quality:
Good, Fair
or Bad

Viewed at 15:29:39 on 09/06/2022
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WATER ANALYSIS

Water Drwvision, Darwin NT

Cepartmant of Transport & Works

WR 4/1

Laboratory Bagister No.

80/1467

Dara received in Laboratory

1?.9]

80

3ottle. No.
55

1

Time of Sampling

Date of g_a_mpliﬁgn
1 80 _

LOCAHUN AND DETAILS

Rapid Creek — 80/2 — RN 20398 - ATRLIFT

3

‘RSP.

W
L

4 {misc.) _

¥

Proposed waler use:— Domestic. Stock, [rrigation, other {specify}

w0,/ 5Es”

ANALYSIS — PHYSICAL

nh 5.9 l:! Colour {Hazen units)
Spacific conduciance -
{microsiemnens/cm at 25° C} 16,000 D Turbidivf (NTU’s)

Toial dissclved solids

[ | & L]

{mgAt — by evaparation at 180° C}

D Susper‘s_e_d sohds imga)

ANALYSIS — CHEMICAL (mg/1}

ium, Cd

D Sodium, Na E Chloride, C1 _ 5978

D Potassium. X D Sq;p?}a_jt?,f§fDE___ N

D Caicium. Ca Q_’\ itrate, NO:a

D Magnessurm, Mg - D Blcarbonate PCO_S___ 43

E] Total Hardness {as CaCOy ) 2330 ::5 Carhonate, CO3 ) - o )

] Totat Alkalinity fas Caclsy } 35 D Fluorice. F

D iran, {total} Fe D Grzhophosphate,. PO,

D Stlica. Si0y . E NaCl (caic. rorrc’!_Ecnde] 9832
ANALYSIS — ADDITIONAI; {mg/1) o

D Copper, Cu D Lead, Pb D Arseﬁ§c, As

D Manganese, Mn D Zinc. In D Cadm 7

SAMPLE GCHANGED TO LIMITED ANALYSIS AS SPECGIFIC CONDUCTANCE TOO HIGH.

Analysad By: K.COCPER

The sample as analysed is consxiered suitable fori—

Orinking Water — | ‘g

irrigation —_ TERARD

N

~Neo

REMARKS

Stock watermg —_

Other (specify] —

Daie

S D

YES/NG

2%, 9 7 80

Ne

Boxes marked thus indicate fevels considered undesirable for drinking water by the Norihern Territory Departrent of Health.

Note.— Advice and Water quality information can be cbtained by contacting the Senior Enginasr Water Quality, Darwin Phone B89 BO7VZ.

STAMLEDN2

Viewed at 15:29:39 on 09/06/2022

A. B. CAUDELL, Government Printer af the Noshesrn Territory
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} RECORDED LEVEL OF BCRES
|
|

20330

20634

20326
20544
20331

20562

20563
20564
20773
20771

20543

6.808
6.989
7.537
7.272
3.102

8.497
8.930

10.287
10.727

17.693
18.241

17.443
17.572

15.632

26.168
26.395

26.154
26.343

26,381 .

2G.340
20.558
20.870

36.478
36.906
36.614

24.073

- 24.073

24.37

- NORTHERN SUBURBS AREA

REDUCED

Ground
Top ©f

Ground
Top of

Tcp of
Ground

Ground
Top of
Top of
Top of

Zero on Gauge on Rapid Creek

 Ground

Top of

Ground
Top of

Ground
Top of

Ground

Top ©of

Ground
Ground

Ground
Top of
Top of

Ground
Tor of
Topr of

Ground
Top of
Top of

Ground
Top of
Top of

LEVEL

Level
Casing

Level
Cover

Cover
Level

Level

Concrete Base
125mm Casing
200mm Casing

Level
Cover

Level
Cover

TLevel
Cover

Level
Concreta Base

TLevel

Level

Top of Cover

Level .
P.V.C. Insert
200mm Casing

Level
Concrete Base
Cover

Level .
P.V.C. Insert
200mm Casing

Tevel
Concrete Base
200mm Casing

Viewed at 15:29:39 on 09/06/2022
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20751

20752

24.127
24.378
24.417

24.334
24.506
24,715

Ground
Top of
Top of

Ground
Top oI
Top of

Level
PQVOCO
Casing

Level
P.V.C.

Insert

Insert

200mm casing.

Viewed at 15:29:39 on 09/06/2022
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Bore Report RN020328

{aborawory Regisier No.

WATER ANALYSIS 80/1411

Date received in Laboratory

17.9.80

Daiezc.f 65:3 ggléng

Department of Transpori & Works
Water Civision, Darwin NT

Boitle No, Time of Sampling '
o WR 4/1 DM 15

LOCATION AND DETAILS ) )
Rapid Creek — 2/80 — RN 20328 — AIRLIFT - RSP. 44 (misc.)

Proposed water use:— Domesiic, Stock, frigation, other {specify)

AmALvéls—PHvs;CAL LB ‘ lgﬁl"
s — PHYSIcAS /_/ S

—

D oh 7.2 1 Colour {Hazen urits)

Specific condustance 16,130

{microsiemens/cm a1 25° C} D Turbidity (NTU's}

Total dissolved solids
{mg/! — by evaporation at 180Q° C}

1|

[ suspendec solids img/!

ANALYSIS — CHEMICAL {mg/1)

[ ! sodium. Na E Chicride, C1 5,880

D Potassium, K D Suiphate_._804 o

D Calcium, Ca i D__Nitra_te. NO,

D Magnaesium, Mg D Bicarbonats, HCOS_ _ 43 _

E Total Hardness {as CaCOx ) | ) 2,470 D Carborate, COq

D Total Alkalinity {as CaC0a | 35 CI Fluoride, F C _ ) ‘ ;
D iron, {total} Fe D Orthophosphgte, PO, |

{1 sitica, si0, | [x] NaCiicale. from chioride) | 9,690

ANALYSIS — ADDITIONAL (mg/1)
D Arsanic, As

oo L] caomim.cd

Copper, Cu D Lsad, P!S ”

[Jzinezn

SAMPLE CHANGED TO LIMITED ANALYSIS AS SPECIFIC CONDUCTANCE TOC HIGH.

R

Manganese, Mn

Anaiysed By:  K.COOPER pate 29, 9, 80

REMARKS

The sample as analysed is conswdered suitable for:—

Drinking Water ~—| RREOAHX | AR Siock watering — | YES®HWX AD
rgation — | vERax Ve Other (specify) —| YES/NO )

Boxes marked thus indicate lavels considered undesiratie for drinking water by the Northern Tarritory Departmient of Heaith.

Note:— Advice and Water quality informaticn can be obtained by contacting the Senior Engineer Water Quaiity, Carwin Phone 8% 6072,

17531 5012 A, B CAUDELL, Governmeni Primsr of the Northera Territory

Viewed at 15:29:39 on 09/06/2022

Page 5 of 11.



Bore Report RN020328

WATER ANALYSIS Laboratory Regisier No. BO/1410
Cepartment ¢of Transpart & Works : . Daza received In Laboratory 17.9.8
Water Division, Darwin NT ’ 17.9.30
Beoitie No, Time cf Samping Daze of Sampling
- WR 4/1 | DS 20 ; 12.6.80

LOCATION AND DETAILS o .
Rapid Creek ~ 2/80 — RN 20328 - airlift RSP, &4 {misc.)

Proposed wale: usa:— Domestc, Stock, irrigation, other {specify}

ANALYSIS — PHYSICAL 8 @//5‘ & S

pA 7.4 E‘ Colour (Hazen units}
Specificconductance aa
{microsiemens/cm a1 25° C) 29,800 D Turbidizy (NTL s}

Total dissclved selids
{(mgA — by evapcration ar 180° C) D Suspended salids {mgs1)

|0 el

ANALYSIS — CHEMICAL {myg/1}

U] sodium, Na x] Chioride, C1 12,397

D Potassium, K _ 3:_! Suiphe_ne. SO,; ]

D Calcium. Ca D !‘\Jitrate,rh.lfj3

D Magrasium, Mg J Bicarbonate.-HCOS E - ’ 88

B Tatal Hardness {2s CaCQy ) 4,540 '_ D Carbonate, CO5

{1 Total Alkalinity fas Cac0, | 72 [} Fivoride. 7

E' lron, {to1al) Fa D Orthaphosphate, Péd

[ silica, Si0, x| NaCl icalc. from chioride) 20,430
. ANALYSIS — A_DDI'I_'IONAL .{mgf’ﬂ

D Copger, Cu D Lead, Pb D Arsenic, As

D Manganasa, Mn a Zing, Z_n S D Cadmium, Cd

SAMPLE CHANGED TO LIMITED ANALYSIS AS SPECIFIC CONDUCTANCE TOQ HIGH.

Analysed By: K.COOPER : Date 29 7 G s 80

REMARKS

The sampile as anaiyssd is considered suiiable jor—

Drinking Water — | #2240 /vo Stock watering  —{ V&R [ AD

{rrigagon — | ¥ v Other {specify] —] YES/NOQ

Boxes marked thus EI indicate levels considered undesirable for drinking water by the Northern Territory Deparimeni of Heaith,

Nate:— Advice and Water quality information can be obtained by cortacting the Senior Engineer Water Quality, Darwin Phone 89 6072.

17481 EG12 A, B, CAUDELL, Governmens Prister of the Northern Territary

Viewed at 15:29:39 on 09/06/2022 Page 6 of 11.
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WATER ANALYSIS -aporazory Register No 80/1409
Deparimeni of Transpert & Works Date received in Laboratory 17.9.80
Water Division, Darwin NT _ _ R
{ Boulg Nbp. Time of Sampling Dete of Sampling
"," WR 4/ DE 16 ffcgn-‘é%
LOCATION AND DETAILS ] N T R .
Rapid Creek - 2/80 — RN 20328 - airlift _ _ RSP. 44 (misc.)

Proposed water use:— Domestic, Stock. irrigation, other ispecify!

_ ANALYSIS — P.HYSlc;ﬂ\L <0 //%;'

D sh 7.3 | [ colour (Hazen units) ) i
[ iR rosemansiom ot 25° C) 32,000 ©.[7] Turbidity INTU's)
C‘ ;-r?'u;jl c-i—j—ssg\:vsvigoo?ggon at 180° C} o . B D ‘Suspended Soizdsﬁi%g/li |
ANALYSIS — CHEMICAL {mg/!)
D Sodium, Na _ i_:":'__| {Z-hl_o_fidE._C-i | o 12,642 _
D Potassium, K D Sulphate._SD‘,f
D Caleium, Ca B _ |:| r\_litrate,NDa o _ ,
D Magnesizm, Mg D Bicarbeorare, HC;’JQ_ _ ) 88
E Toral Hardness (as CalOq 4800 D Carbqnate, COq ]
D Total Alkaiinity {as CaCOEJ 72 D Fluoride, F
D fron, {tctal} Fe D___O;thophasphate,_PQ4
[ siice. si0, | Na_Ci{cg?r:-: fram c.hi-pride} o -‘_'“_)2‘3’534
. AMNALYSIS — ADD!TI&NAL {mg/1) |

D Copper, Cu D_Lead, Po _ | D Arsanic, As
D Manganese, Mn D Ziné, Zn - o D ngmium, Cd

SAMPLE CHANGED TO LIMITED ANALYSIS AS SPECITIC CONDUCTAN‘CE TOC _ﬁIGH. |
Analysed By: K.COOPER | W o  Dpae29,9 /80

REMARKS

The sample as analysed is considered suitable for:— el ) ~
Drinking Water — | YEB/NO Stock watering — | XEB/MND
irrigation — | YEB/MNO Other (specify] —1] YES/NO

Baxes marked thus indicata levels considered undesirable for drinking water by the Neorthern Territory Depariment of Hezith.

Note — Advice and Water quality information can be obtained by centacting the Senior Engineer Watar Quality, Darwin Fhone 88 6072,

IS MIL2 & 8. CAUDELL. Governmeat Poates of the Nerthern Terrizoty

Viewed at 15:29:39 on 09/06/2022 Page 7 of 11.
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Bore Report RN020328

DEPARTMENT OF THE NORTHERN TERRITORY
GEOLOGICAL SURVEY

GEOLOGICAL LOG OF WATER BORE MN 1/21

1:250,000 SHEET

R.N. I.N.

GRID REEERENCE

LEASE NAME

DEPTH INTERVAL

FROM TO

GEOLOGICAL DESCRIPTION

0 2

.

[ SV . W P B | B, B -y = 7

R e o T A I Cj u..‘_,i ; PN ﬂ toa— 5;% { Y 5}
LN s ] s A

%

erPlamd

ig [ @%ﬁ.@ 5

< [ TN gt gy £
é‘& . s & Lo .ng P éng @g
k. bf, 12 L
B, I A
; ) R S o, Ve
S P ¥ Sl g
e e, & H ;4‘,‘
Bl 7
/
/
%
o S
Yo % 4

C. J. THOMPSON, Acting Commonwealth Government Printer, Darwin

Viewed at 15:29:39 on 09/06/2022 Page 9 of 11.
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Bore Report RN020328

 LEASE NAME

..FROM - TO

- NORTHERN TERRITORY DEPARTMENT OF MINES AND ENERGY

1:250 000 SHEET
1: 100 000 SHEET

:”DEPTH INTERVAL

GEOLOGICAL LOGS OF WATER BORE

R.N. : 20328 I.N. :
GRID REFERENCE :

GEOLOGICAL DESCRIPTION

12 -

15 -

21 -

12 m

15 m

18 m

21 m

51 m

LITHOLOGY

Pale reddish brown clay, some poorly sorted quartz
grains consplcuous limonite fragments.

Pale red clay - as above, less limonite.

Gritty clay, multicolored yellows and browns quartz

rounded, clear, poorly sorted, generally less than
0.5mm in diameter 20-25%. leonlte fragments common.

| |

Dark yellowish brown clay and common black earthy
clay (MnO). Abundant rounded limonite pebbles to
lcm - Base of Cretaceous.

Medium dark grey clay with abundant small chips of

muscovite and biotite phyllite commonly chloritised.
Abundant fine black grains, very finely sevicite
veined - dark green chlorite when crushed. Feldspar
visible under polarising microscope - (Amphibole,
Pyroxene, alteration). Trace of pyrite, rounded
clear quartz less than 0.5mm common - °or1g1nat1ng
from sandstone bed. Block earthy clay is common.
(?part of regolith). .

_As above - no black clay.

‘Medlum llght grey phyllite sandstone and phylllte

quartz 50-60% of sandstone, clear to slightly smokey__
subrounded, generally 0.5 to 2.0mm in diameter.

Small phylllte fragments 40-50% of sample composed

of biotite and muscovite in white to clear siltsize
quartz matrix and white clay. Some chlorite oandlng
of micas evident. Chlorite as for 12-15m. Trace of

pyrite - sample represents mica banded phyllite and
greywecke; with white clay often 7feldspar. Trace of

pyrite.

‘As above.

STRATIGRAPHY :

ORIGINALLY LOGGED BY :
DATE : '

RELOGGED BY : Barry Pietsch

Viewed at 15:29:39 on 09/06/2022 Page 11 of 11.



Bore Report RN027850

THE NORTHERN TERRTORY OF AUSTRALIA

" Controf of Water Act | Tl DO O B
‘. FINAL STATEMENT OF BORE Riakad
NAME OF OWNER : 0.5~ L0.  QUAColroRsT REGISTRATION No : 27550
NANME OF BORE - INDEX/MAP No - 99/44273
INTENDED USE _ : fZwovcs70+0. ADVICE No
LOCATION . DN PERMIT No

Namea of Conlractor

From To Particulars of slrala /
P RIB SR AT
& LN 1.,44-7 —_— A > SOl _
3’5 < S aicis Name of Driller

Bboh|54-60% | GRAY  SveTSrO~IT Sl T M TIEE L
ﬁ;m/s A E DI D /@‘QM/?-;"W Date Commenced
LosTI J’M,ep,y/g-m/q ‘ Z / & /9 z
Date C ieted
ale Compiete 2/’@ /?/'

Depth Drilled
P 5460

Completion Depth "

i T S4.g0

.  METHOD OF DRHLING
m/ﬂoi- {1 Rev. Circ. {] Cable N Others

e

{ m- )

-

'{mj

Lt A A ey

HOLE DIAMETER DRILUNG FLUID
From To Diameter Type :
o 5681 25H7M | Sk

J20 |S4Lot 2ev.2 ™ | 7w i

PARTICULARS OF CASING - PARTICULARS OF PERFORATIONS OR SCREEN STRINGS
From To Dizm (ID) Type Frdm To- Diam (D) Aperture Type
4 " s CLBS S 7
o 20 203.2 ﬁ&e,zg%gs FE-Fo | 4530 {/50 Stes2r | Z V. L,
P A - ]

oM 1B630| 50" | pw. o
1530 | 230 | ssome |SET7

Casing Suspended _ [] Yes f ™o | TOP OF PACKER SET AT: c (m)
Method : LENGTH OF PACKER : ’ e {m

. _ ~ 4451 '
Casing above GL : .-}_éfc;;:'g’?w (m} | METHOD OF PACKER CONNECTION:

CEMENTING/GRAVEL PACKING AQUIFERS ( Water Bearing Strata )
From To Type Depth (m) Yield aw Duration Quality G gH  Bottle
' From To S Us)  (m) {Hr) No.
S ooM | 5450 Lrravze. | /1§40 7 | 24400 |54 see 7 \2Z300
@* | S0oM | cmppzas | 2u-fprt 1306077 | oF v 2200 O
. 20-40™  134-6077 / ‘" 35400
1 - - ’
34-dar  pz.407” 12-2-5 : LU ed
A ” . 7 oS3
STRATA AND WATER SAMPLES #3627 156 2 S 7 1 QE 77
& Havebeen [ Willbe | Completion Yield :2./5 (Lisy Method @ /R Duration : F&r205,
{ Left a1 :.?'é-ﬁr&ﬁ Prerer Completion SWL (SO0 (m) ) Depth Lm - oot (m)

Viewed at 15:31:28 on 09/06/2022 Page 1 of 30



Bore Report RN027850

e e g i o e T S R R T

LOCATION SKETCH OF BORE LOCATION DESCRIPTION 5 BOHE
N m/Km
e Os [OseE [ne
COw O~ sw [OJnNw
OF .
FINAL CONSTRUCTION STATUS -
[ Cappcd [[] Casing pulled [] Left for Observation ] Abandoned )
[] Equipped [] Backiilled ] Others ¢ )
ADDDITIONAL INFORMATION OF BORE B
i
Signature of Licenced Driller Cate / ;o
FOR OFFICIAL USE  ONLY
HOW LOCATED : [J Ges [J TST (I SURVEY EIHANDPLOTTED [J OTHER ( -y
ELEVATION OF BORE AHD A{m) From O G 1 Ttc N
DESCRIPTION OF PROPERTY ] Rural 1 va.  [J Min [ pastoral
[[] Reserve ] spL ] ec [f__j'/Oih_er_' |
Lease No | Lot No Hundred of _ -
Portion No ° é](qg Sect. No Town of

CLASS OF BORE

(] Town [j/oom [] acr [ M ] comm [] pPas ﬁon—aq

v, Proo. [0 oss I mon [0 mr Oexc dri [ RoAD

USE OF BORE 1 P
GRID REFERENCE [2{ AMG (] CLARKE Zone :51 Scale - L { Q000
EASTING : 702775 LATITUDE MAP NAME- = : pﬁfgw oS -
NORTHING : €7 2| s6% LONGITUDE : MAP NUMBER 0 g7
AWRC STREAM BASIN No : ¢S TECTONIC UNIT NAME
GEOPHYSICAL LOG RUN YES / NO Date ;o Deplh : (my
(0 Gamma O sp ] camera [ Density
] Point Res. [[] Catliper [] Other { )

Date Registered /7 147 ! ff/

Yes !)!'O/

Plotlted on the map :

OQfficer f 6(_/},%,(@3_

il
LD

Signature

Remarks

i

Viewed at 15:31:28 on 09/06/2022

Page 2 of 30.



Bore Report RN027850

The test mathods used (denoted within brackets) refer to the 1992 18th edition of
“Standard Methods for the examination of Water and Wastewater”, A.P.H.A. Except [G]
which refers to the methed of R. Goguel, Anal. Chem. 1969, 41. 1034,

- : Bottie No.: | ab Register No.:
G.P.C. Box 1096, Darwin N.T. 6801
POWER ' Telephnn:: (GBS 32321?3 = oy
—_wﬁﬁ Q Facsimile: (089) 82 6410 - Au-q435 (oL
AUTHORITY i i . led: led:
A RESOURCESR Date Received in Lab: | Time Sample Datl Tu‘ni
WATER CHEMISTRY LABORATORY ZL\ \ \ Au CASENMNE
R/N No,: Depth {m} : : Map: Sampler:
LIRS0
G.3. No.: G.H. (m): Q: GR.:
| ocation: . Field Temp °C:| Field pH: Field Cond pSem-
N W Rewy \Woener, AFRR. Bsaanan
RSF: Project No.:
Livy 1 210 0coOVESR
ANALYSIS - PHYSICAL
{D pH [4500-H*B]| "F 2 D Colour {Hazen units) [21208]
Electrical conductivity . .
Ij {microsiemans/cm at 25°C) [2510B] 50; 000 D TU!‘bld?_I‘{_(NTU s) (21308} _
A ‘(r;t;jﬂés.s e e o) 2540] {3k, ©b9 |[T] Suspended salics {mg L) (25400}
ANALYSIS - CHEMICAL (mg L)

% Sadiurm, Na (31118} |} O, #0900 E Chioride. Ct [4500-CI" B]| 20, g0r-®
["] Potassium, pie | 2339 |[A suehate 5O, © | 2850
[ catcium, Ca B10] | (44T ("] Nirate, NO, (4500-NO;” B] 2 |
D Magnesium, Mg {31118 \ 2 L*ﬂ D Bicarbonate, HCC, [23208] l | >
|1 iron, ttotal) Fa Erel | O3 ("] carbonate, CO, (23208] | <\

[7] Total Hardness (as CaCO, ) Caiculaton (234081 | H b7} (] Hydroxide, OH f23208) | <\
D Total Hardness {as CaCO, ) Tiration [2340C] D Fluoride, F - {4500.}:-‘-(51 O . l
[ Total Alkalinity {as CaCO;) (23208) a2 [ NaCi tcale. from chiaride) 32,960

D Silica, S0, [4500-Si D] ; 5 D Dissoived Oxygen . {4500-0-C}

] ANALYSIS - ADDITIONAL (mg L7

B Copper, CU 131118 [T] Manganese, Mn 131115} ["] zinc. za (31118]

[ Lead, Pb {31118 ¥ Nickel, i g ["] cotait, Co (31118]

% WS DENOTES UNSUITABLE FCR | o =
ANALYSIS

% IS DENOTES INSUFFICIENT
SAMPLE

* DENCTES FILTRATE ANALYSIS

% T  DENOTES TOTAL ANALYSIS . _ I

This report relates specifically to the "sample tested as received". DATE: 2 5 Nov 19%

CHECKED:‘?@,U‘EH\
SIGNATORY: €. %}

Boxes marked
thus indicate:

%
23

Levels are within the fimits as quoted in the "Guidelines for Drinking
Water Quality in Australia“. 1987 N.H. & M.R.C. and the AW.R.C.

lLevels exceed non-health related limits.

l_evels exceed health related limits

Viewed at 15:31:28 on 09/06/2022

Page 3 of 30.



Bore Report RN027850

POWER < -- - - | G.PO.Box 1095, Darwin N.T, 6301 Bottle No.: Lab Register No.:
. ' Telephons: (089) 82 5413
WA*%%‘&Q \ Koninirin {(cae)) 82 6410 A Qu ~-45| w1
AUTHORITY ved i : led: led:
AUT Rgsougczsx Date Received in Lab: | Time Samp ed Date San\p
WATER CHEMISTRY LABORATORY | O~ “\G\u ELIRRIE
RNNo.. Depth {m) : Q: Map: Sampler:
IR ED
G.S. No.: GH. m): Q: G.R. Cudeny kst
Location: ‘ _ Field Temp °C:| Figld pH: Field Cond pSom-:
N T UNN%"T‘{
RSP: Project No.:
Liky U RADoOtehASE
ANALYSIS - PHYSICAL
Z pH [4500-H*8]] 4. 2 D Colour (Hazen units} {21208]
Elaclrical conduchvity = . .
[ frcrosiemensiom at 25°G) les108] | F2 200 |[7] Tuticity (NTU's (21308}
Total dissoived solids . .
17 (mg L+ - cried at 120° C) fes40c] |54y 8@ |[T] suspanded solids (mg L") [2540D]
9 ANALYSIS - CHEMICAL (mg L)
- {31118 ide, C! 4500-Cl' B]{30 259
[ 7] sedium, Na e | b Lo 7] chiorice lasco- 113025
[] Potassium, K {31118 51 4 (7] suphate. SO (G 4,50
[~ caicium, Ca priol | 89 [ ] Hitate, NO, usoo-Noy Bl R
D Magnesium, Mg (31118] | 20 5q D Bicarbonate, HCO, [23208B] | 50
(A tron, ot Fo @11ig] | 20 |[ ] carbonate, co, pazoE] | <L\
Z Total Hardness {as CaCQ, ) Calculaticn  {23408] |} 0’}.0 o D Hydraxide, OH [23208] <\
D Total Hardness tas CaCQ, ) Titratcon 1234007 Ij Fluoride, F {4500.;r (;] O‘ l
D Total Alkalinity {as CaCG,) {23208} ‘ 3 ‘ o D NaC! (calc. fram chloride) Ll.q’gSE.
[ sitica, sic; (4500-SiD]| 2. O ("] Dissoivad Oxygen [4500-0-C]
| ANALYSIS - ADDITIONAL (mg L)
"] copoer, cu (31115} [ ] Manganese, Mn  (31118] [~ ] zine, zn (31118]
(7] Lead, Pb [31118] [ ] Nickel, Ni [@111g] [ ] Cotalt, Co (31112]
% WS DENOTES UNSUITABLE FOR
ANALYSIS
% S  DENOTES INSUFFICIENT
SAMPLE
- DENOTES FILTRATE ANALYS!S
> T DENOTES TOTAL ANALYSIS N
oATE: 25 NOV 1934

*Standard Methods for the examination of

This report relates specificaily to the "sample tested as received”.
The test methods used {denoted within brackets) refer to the 1892 18th edition of

which refers to the method of R. Goguel, Anai. Chem. 1968, 41. 1034,

Water and Wastewater”, A P.H.A. Except {G]

SIGNATORY g‘ “2’

CHECKED: Fﬁmjer\

Boxes marked
thus indicate:

L

Levels are within the limits as quoted in the “Guidelines for Drinking
Water Quality in Austrafia®. 1287 N.H. & M.R.C. and the AW.R.C.

E Levels exceed non-
E Levels exceed heaith reiated fimits

heaith reiated limits.

Viewed at 15:31:28 on 09/06/2022

Page 4 of 30.



Bore Report RN027850

- Bottie No.: Lab Register No.:
POWER m ?‘EO[; Beox 1096, Darwin N.T. 0301
Y 1 (039) 82 6413 , -
W, &;\ffiz_ﬁ Q Facsimiie: {(039}} 825410 % Q-5 {outb
AUTHORITY ; i . led: mpled:
WATER RESOUR CES& Date Recgived inLab: | Time Sampled Date Samp
WATER CHEMISTRY LABORATORY 3\\\\\ Au ak\&\qu
R/N No.: Depth {m) - Q: Map: Sampiler:
LIRS0
G.8.No.: G.H. {m): Q: GR.: Cuen ke
Location: Field Temp °C:} Field pH: Fieid Cond uScm-:
N Row WIS pFRa RLNAS
RSP: Project No.:
Braanon [FEY L I0aDoteoehisd
ANALYSIS - PHYSICAL
D pH {4500-H7 8] ? . q D Colour (Hazen Lnits) {2120B]
Electrical conductivity . .
{m?caosiemens;’ccm at 25°G) [25108] 6 q 31 o D Turbidity (NTU's) [21308]
o e e or 120+ C) 2s40c) |52 280 |[T] suspended scics (mg L") {25400]
ANALYSIS - CHEMICAL (mg L)

ﬁ Sodium, Na [31118] |} 5) Leo Chladde, Ci [¢500-CI' B]| 29 2850
[~ ] Potassium, K 131118 L’.‘] l_ [/] suiphate. SC. G ‘i‘; 2150
Ij Calcium, Ca {31110} 650 D Nitrate, NO, {450G-NO," B] 3
D Magnesium, Mg {311131- I q ?g D Bicarhonalte, HCG, {23208} l L|.6
[_'_] B total) Fe prel | O-b ["] carbonate, cO, e3208] | < |
[Z Total Hardness (as CaCO, ) Calculation {23408 | Q F6'8 [~ ] Hydroxice, CH 3208} | <
D Total Hardness {as CaCQ, } Tizaton [2340C] I:l Flucrice, F {4500-F C] o, l
[~ Totat Alkalinity (as CacOy) (23208] 120 |[[] NaCi tcaic. from chioride) 49, 204
{1 silca, siC, usco-sioll | Q  |[] pissoives Oxygen (4500-0-C]

ANALYSIS - ADDITIONAL {mg L-%)

ﬂ Capper, Cu (31118] [ ] Manganese. M (31118 [] zinc. zn [31118]

D Lead, Pb {31118] Ij Nickel, Ni 131 z‘;éi D Cobait, Co [31118]
< (/S DENCTES UNSUITABLE FOR ) o '

ANALYSIS
% 'S DENOTES INSUFFICIENT
SAMPLE
»F DENOTES FILTRATE ANALYSIS
<+ T DENOTES TOTAL ANALYSIS _ _ _
DATE: 25 NOV 1334

This report relates specifically to the "sample tested as receivec”.

The test methods used {denoted within brackets) refer to the 1992 18th edition of
"Standard Methods for the examination of Water and Wastewater”, A.P.H.A. Except [G]
which refers to the method of R. Goguel, Anal. Chem. 1969, 41. 1034,

GHECKED: WI)&(\
SIGNATORY: £- @/-)
>

Levels are within the limits as quoted in the "G uidelines for Drinking
Water Quality in Austrafia®. 1987 N.H. & M.H.C. and the AW.R.C.

Boxes marked
thus indicate:

1

Levels exceed non-heaith relatec limits.

L aveis exceed health reiated limits

5
A N

Viewed at 15:31:28 on 09/06/2022 Page 5 of 30.
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NI e T Y SR ER T

POWER ~=\

WATER

AUTHORITY
WATER RESOURCES

WATER CHEMISTRY LABORATORY

G.P.0. Box 1098, Darwin %, T, 0BG
Telephone: (089) B2 6413

Teiex: AABSSH

Facsimile: (089) 82 6470

='"’~=-l“-"-=‘d TITETET 5 B == Cimrwliew =
! . o I
 AwLe | a/aa / o4
i - 1
’ Dute Recgived in Lab. i Time Sampled | Date Sampled
o /vo Jo, | Ve B0 l - /e /Al

PaMl o rrrio

Location and Details TA LN I NT U Dﬁpﬁi,}v‘\ 225 m

O/ RMD fogl  Sampied M MOLLNA

2/N. #1850

Ka® Ne A4

ANALYSIS — PHYSICAL

FD pH 423 i o i D Cotour {Hazen units} 12HA)
O (Erzatigigf?;mcfr?ggr;ﬂ;?%'fi 1208} !waaco | Turbidiny {NTL's) [214A) |
| Z {:ﬁ;aitf‘wfﬁgffdﬁg?dﬁan' C) [204B] 1 5245 [ ] suspended solids (mg L") {209C]
ANALYSIS — CHEMICAL (me LY
r_‘j Sodium. N& 3A] T LBE 7 Chioride. C wtal | D20
;'D Potassium. K IRBA] ) EC z Sulphate, 50, 1G] - -.‘-.:.}.’2;;19-
D Calejum. Ca [311C] {pad i ‘ D Nitrate, NOy LY B -- “D
[0 Magresium. Mg noac] | 2252 ) Bicarhonate. HCOv ) 140
@ Total Hardness (as Cal0y) {31481 ] (& 3 Bl D Carhonate. TCx (4031 |
[T] Total Alkaitmity {as CoCO:} 1403} Vs | T Fiuoride.F MizB] | O |
7] 1en, (wiah) Fe posal 18 [ NeC! eals. from chioride) Tl
[ siiies. Si0: 425D LA |
. ANALYSIS — ADDITIONAL {mg L)
‘ Copper, Cu ;%?i; D Lezad, Pb Iggggi | D Arseniic, As 1303E)
? [304] | [ Cadmium.Cd {310334;5

1303A]
.i '-]_‘ Munganese, Mn ‘3304] :

Selenium [303E] !

O

[ Zinc.Zn  {3034) !
— ,

O

1
.|

This repont relates specifically 1

the “sample @sted Bs received”.

The test methods used {denoted within hragkaix) refer to th

Methods for the examination of Warter an

to the meathod of R. Goguel, Anal.Chem. 1969, 41, UM,

ﬁATE: 18 0CT 1881

,9! ¥
s @tk edition of »Siandard CHECRED: /P’\?‘)%Y\ ‘G/]f\m‘\u

Jd Wastewater”, A.P.H. A. Exeept [G] which refers UV -~
SIGNATORY: E:.

Boxes marked D Levels are withio the fimits as quoted in the wGuidelines for
thus indicute: Drinking Watzr Guality in Apstralia™, 1987 N.H, & M.R.C.
and the A.W.R.C,
E Laveis excesd nun-hcalth releted limils. Trus Ladorataty is ragistesed b~

o L? .
S Levels exceed health related limits. eyaion Th gocumen
it

AB-473

Viewed at 15:31:28 on 09/06/2022

Covernment PRnier o T WA Tomroty

Tesing Authoritay, AUSIH”
have Deen DaroRd. b
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SENT BY:IPAWR LAECRATORY

Teiex: AABSE4A
Facsimile: (089) 82 6410

;18- 1‘2’_"92 L1TATAM CEOSZSA1ES S
Wﬁ'}EERQ | o1 | avn/ae/ ce4as :
AUTHORITY k ! Dute Received in Lab. 1 Time Sampled Date Sampied
Wi TER RESOURCES | , | /1 /
WATER CHEMISTRY LABORATORY | aJio /oy | 4 20 7410 LAY
5.P.0. Box 1096, Darwin N.T. 0801 i Locati d Detaiis .
Tetephone: (089) 82 6413 | octen ™ el ARt M T W V100 (000

lp/N 2™MD go8t

SAMPLER M. MOV NA

/N . 27950

REP wWo- 44

ANALYSIS — PHYSICAL

E__t pH 1423 ] D Colour {Hazen units) 304 A]
iD %ei;c'trggm::nns?ggﬁg 12051 ] ': Turbidity (NTL'S) [214A)]

iZ ?ﬁf‘ffsﬂﬁfdsﬁ:%- C) 2158 z 557790 | L Suspended selids ma L) )

| ANALYSIS — CHEMICAL (mg L)

.{lr‘j Sodium. Ma [3U3A) l D Chioride. C) 407A]

“ D Potagsivm, R [3034) 1 D Sulphate. 50, {G}
D Caigtum, C2 13010 1 D Mitrate, NO» H1%A] |
T} Magnesium, Mg {303C) | T Bicardonate, HCO- 1403] |
T Total Hasdness (as CaCOy) (31481 [ carvonste, 0s (403)
D Total Alkalinity (as CaCOv) {403 | D Fluonde. F {413B]
T trom. {xotal) Fe [pasal | [™] NaCi (eale. from chioride}

[ silica, $i0; 1425D)

ANALYSIS — ADDITIONAL (mg L')

] Copper. Cu i%{;ﬂ;’ ™ Lead. Pt E??c?ﬁl ] Arsenic. As {303E}
. ( r.] Manganese, M i?sogﬁ D Zine. Zn [,ifaﬂ] 1 D Cadmium, T8 _ﬁiﬁ&ﬁ%

| T setenum [303E) | - g U

|
] i ‘]
T.D 5 TNLWY
]
pate: ¢ ! DCT 130t

This report ralates specifically 10 the

The test
Methods for the examination of
10 the meathod of R, Goguel.

vsample iasied a5 received™.

metheds used {denoted within Wmrackets) refer
Water anc Wasiewater™, AP H.A, Excepl

Anel.Chem. 1969, 4], 103

1o the 16th edition of »Grandard
1G] which refers

Boxes marked
thus indicate:

-

/
2K

ag=tTH

Viewed at 15:31:28 on 09/06/2022

Levels are withm the limits as guoted in the sGuidelines for
Drinking Water Quality in Australia™,
and the A.W.R.C.

Levels exceed nun-heuith ratated limits,

1987 N.H. & M.R.C.

Poin dadl

Zhvirnmant Fomer o b Nomharh Tarmly

This Laborataty Is regisiersd by the Watonal Associat
, 1asling Authriies,

\ f Y] l. 3 s - B w m ﬁi—
Leveli exceed health reluted hmils, | regeetraien ??ns it il Nl 38 TEDroRUEE

uslralia. The tesi(s; reponed
sRac A ACCOIOaRCS wil 0y ien

Page 9 of 30.
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SENT BY:PAWe LABORATORY
POWEK
e A I L e Q
ALUTHORITY
WATER RESOURCES

WATER CHEMISTRY LABORATORY
G.P.O. Box 1096, Darwin N.T. 0801
Telephone: (089} B2 6413

Telex: AASS644

Facsimile: ((8%) 82 $410

16~ S92

!
\ LR35 4

11:438M 3 285825410

| a1 /ax /o4l

4197035 & 4

Dute Received in Lab, Time Sampiled Date Sampled

t a /0 /00 1 pace o= L e
1 Location and Desails D ARW LN NT UL Lo .‘OOO

P/N RMD gofg

*’-;gmp&d ML Mabng
;

R/ RTI8Bs YeP No 44
ANALYSIS — PHYSICAL
e j423] ]; {1 Colowr {Hazsn unhis) (204A]
» Fé‘iéiﬁifém?nﬁﬁé‘;‘i‘?‘z’s- C} 204 j l:] Turbidity (NTLU's) [214A]
Z ?r?ﬁ?ng'isﬁagfisds:iiﬁgw Ly |298] l 5%791_:5 D Suspended solids (Mg vh [20%C} g
ANALYSIS — CHEMICAL (mg L)
. {i'__J Sodium, Na [303A] ] chioride. €1 [407A]
[T Pposassium. K 03A] | [} sulphase.SO, Q)
T Caicium. Ca a11c] - [ Niwate. NO [41HA]
D Magneeium. Mg 1303C] E Bicarponate, HCO, {403}
11T Tors! Hardness {as CaCOy) |314B] [ Carbonate, CO dom |
[ Total Alkalinity {as CaCOY) 1403 1 (] ¥iuorids.F 1413B]
] tron, (total) Fe (303A] | 7] NeC! (eale. from chicride) '
[ siics, Si0; 14250} i
- ANALYSIS — ADDITIONAL (mg L)
]TD Copper. Cu [%?i;i ™) tewd.Po ‘?:?Sa‘i” ] Arsenic, Ae LRIIE]
. lll-:ﬁ Mangansse, Mn i??éél }: Zine. Zn {:iigi! E D Cadmium. Cd isgﬁ}
%D Selenium [301E] = | .
| - |
| | |
T o6 ONLY
DATE: 2 10CT 18al

This report relates specifically to the “sample tested as received”,

The test methods used {denoted within wrackels) Tefer to the J6th edition of "Stundard
Methods for the examinatior of Water and Wastewater', A.P.H.A. Excepi {0] which refers

| . !
CHECKED! jw}%j“ S2atAalt

‘o the method of R. Goguel, Anal.Chem. 1569, 41, 1034, } SIGNATORY: g %

Boxey marked
thus indicale;

O

ABATN

Lavels are within the limits us quoted in the »Cidelines for
Drinking Water Quality in Austratia”. 1987 N.H. & M.R.C.
and the A.W.R.C.

Levels sxceed aon-health telsted Hmits.

Levals exceed heaith related limats,

This Labotataly 15 tegisiensg by the Nanonal Assacd
Tasting Aufhofities, Ausimhd The lesits) teponicd
have beent qerinrm i Mecorpance wih its i
;ums:[rlmon. 15 FOCUMENt ShEil nol De FEproducel
in full.

Govemmant Prniar ol the Mannam Yoy

Viewed at 15:31:28 on 09/06/2022
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WATER RESOURCES&

WATER CHEMISTRY LABORATORY
G.P.O. Box 1096, Darwin N.T. 0801
Telephone: {(OB9) 82 6413

Telex: AABSG44

Facsimile: (0893 82 6410

| Botile No.

///0/%'

/500

.| Lab. Register No. -

l a cgister | 2 Z LS5O |

PT | 71/92/ 0527
Date Received in Lab. Time Sampled Date Sam led

/ /0/4/7/

Lotation and 'Details /\/ U i@/f\/ aj?rggo ﬂf‘ﬁ]‘?{/

(S SAMLLER D /(,4;2/9

5O 1t

;f//\/ ° AN REA

ANALYSIS — PHYSICAL

(] pH 423 (5-4 | ] Colour (Hazen units) [204A]
[ fcrnsmensiom ot 96 ) os) | 58700 | ] Tursigity (NTU) (214
] (ol dsoled sontke o) [209B] | 52080 { [] Suspendedsolids (mgL™) '{:u;q |
ANALYSIS — CHEMICAL (mg L |
1A sodium.Na {3034] {114 © Chloride, C1 [o7a] | XTI A0
. I Potassium, K [303A] 1oy P2 Sulphate, 30, |G] P840
T cCaicium. Ca (341C] oa “ (] Nitrate, NO; [418A] 2
] Magnesium, Mg [303C] iqeq | [ Bicarbonate, HCO; [403] e
7] Total Hardness (as CaCO;) [312B] A% G | [] carbonate, O, (403}
[ ] Toral Alkafinity {as CaCO») (403] ag [ ] Peoride, F [413B] o
[ 1xon, {total) Fe G03A] | x M /g [[] NaCl (cac. from chloride) A5 LT3
[ ] sitica, SIO, 25D} j L2
ANALYSIS — ADDITIONAL (mg L")
| Copper, Cu Ié%%‘,‘i] [] Leag,Pb I??é’i;’ [ ] Arsenic. As [303E)
Manganese, Mn {?393;?} ] Zine, Zn gf,ﬁif] [ ] cadmium,Cd {3{033013%
. [ 1 selenivm [303E] [ | ]
Gl ENSUITABLE FOR ANALYSIS
DATE: { UCT 1901

This report telates specifically to the ‘“‘sample tested as received”.

The test methods used {denoted within brackets) refer to the 16th edition of “Standard
A.P.H.A. Except |G} which refers

Methods for the examination of Water and Wastewater™,

to the method of R. Goguet,

Anal.Chem. 1969, 41,

1034.

atrm
CHECKED: 2/
SIGNATORY: E %

Boxes marked
thus indicate:

L]

and the A.W.R.C,

oK

46471

Govemnment Printor of the Northem Temtory

Levels are within the limits as quoted in the *Guidelines for
Drinking Water Quality in Australia™, 1987 N.H. & M.R.C.

Levels exceed non-health related limits.

Levels exceed health related limits.

in full,

have Deen
regisiration.

This Laboratosy is registared by the Naticnal Assccialicn of
Testing Authorities, Ausiratia. The fesi(s} rsported herein

erformed in accordance with s lerms of
his documeni shail not ke resroduced 2xepl

Viewed at 15:31:28 on 09/06/2022
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Bore Location: N.T.U. Client: N.T.U.
References
Purpose: AQUACULTURE,

Map: DARWIN 1:100,000 Sheet 5073.
Grid Reference: 025 - 314.

vk ki khRh R ki kiokkik IRk itk d iRk ki ko Rikkhkkikik T O e LI S IR R L e b e ek o o e

RECOMMENDATION. NB. THIS WATER IS5 KOT POTABLE.
Pumping Rate: 2 Lfs. Pump Setting: 32 m. below Ground Level. General
recommendations are given on the reverse side. The aguifer and bore cannot

sustain higher pumping rates with deeper pump settings or for short periods in
favourable seasons. Further advice can be obtained from: Water Resources.

(In all correspondence please refer to bores RN number) Sasco House,

". DARWIN NT.
****************ﬁ***************************************************************
BORE DATA
Finished depth: 54.3 m. Completion Date: 2.10.91 Test Date: 7.10.91.
Standing Water Level: 5.18 m. on 3.10.91 Test Rate: 2.25 L/s.
Gomstruction details: Test Duration: 6 hrs.

Interval Description
0 - 2.00 m. 203 mm ID fibreglass casing.
0 -~ 36.30 m. 146 mm ID PVC Class 9 casing.
36.30 - 48.30 m. 146 mm ID PVC class 9 slotted
casing.
£8,30 - 54.30 m. 146 gm ID PVC Class 9 sump.

Notes: 1. Top of casing as constructed was 0.7 m above ground.
2. All depths are measured from natural ground level.
3. Test rates are not indicative of safe long term pumping rates.

WARNING: MINIMUM INTERWAL BORE DIAMETER IS 146 mm.
. B S S T e e e e b Yedede vk E ke kR kR Rk ddk kR k kR R ok kR RRk

COMMENTS

1. The zbove recommendations are based on a constant rate test at 2.25 L/s for
6 hrs and assume hydrological conditions remain constant.

2. Provision to monitor water levels and obtain water samples should be
incorporated when equipping this bore.

3. Solar powered pumps may be set at 20 m. for rates up to 1 L{s.

4. Due to the high salinity, pumping equipment and reticulation should be
corrosion resistant.

********************************************************************************
WATER ANALYSIS See water laboratory report Analysis No. 917920544,

91/92/0545.
91/92/0546.
Prepared by: R. SETCHELL T0.2
21/10/91.
boredata

Viewed at 15:31:28 on 09/06/2022 Page 12 of 30
of 30.



Bore Report RN027850

15 R wl x Y
z-cs ‘

Gee i s

H'I:‘ ur\1VEg§;rv

[ e o R S .

(0
G 77

7@5»#7 /

. CHRISTCHURCH N.Z. "E331Y
(=) ‘3}\5)_(14 o
<7 .05 '

- Av‘?"

Coc-log 2 cyelas x 3 cycies

= II- 77»~/§ (.S 9.s0

15 K ¥ XYy .’S,fgy_j,_ﬁ-:({-

S - 02

R ACSE
AT

LS' Qx'z_,jxq
g-o35

23 994

s ExXKRxY
A

s 2 % 3 lf“i
P .05

{REE e ot ERRY NREEC D arur S IR N T O T N N O N O A RN “‘ . i L 4 :
A ERERERERRLE) . R HES ! . T3 THE
[T ESEREE EERCMLIN RN Y L T 2 H ] I
P L ¥
. if !
. 4g-114 E i 141 |1 - ! :
- 14 i " T
WER ] E i i i
i t
- 1 N -y Il ,. - ¥ _; 3 _:_ h
EER il = = i i :
4 . b4+ g ot - ! L N + L] J ;
- EN L .._j o L M i 3
: 3 - g i 7 : : :
) | F 3
T = 1 I A i i
s 1 1 : 5
T T b N a A
. HH |...§._._ - ¥ ; = 7
i F F T
E3
g = ;
= 4 Fl 1. I
j . 3 - .
4 - e " 1 = - ; =
i } ¥ 3 3 i3 !
+ g T = * T
i i i T T : Ll
T 0 1 H - .
Aujuyf o r & ] - .
¥ P : = : o
T ¥ ¥ e 3
t t ¥ 1
T i = 3 -
aRERE 7 i 4 i
IHEREE : o
! i % t |3 1
W L ENEP] T — " s
T B 3 . ] -
H 3 1 1 1 o
- ~+4-+ i i ] ] Tt i N
2 ERE] : : H ie #£3
i : i [ e
i ERENEN i ¥ e
N i !
o - ; 7
oy g g e gk z -
}:’::‘""‘: 1o I ¥ : JE . e
LI S ! e e i el o - - ol R — ;
T 3 : i .
1= 1 | - : 13 L L) .
E pid : 3 - T T T Y t
Hntd N iy F At i i T X H il
H - i (= 3 - : ¥ . ] Li 3 [] i 4
F LY R S HFE) : ] H G4 E ; T T « e
=t PRy ] “_ i t__“i "+ EN 3 ] :3 S s ) 3 ! L
N H H P ] i ¥ T T ;‘: 3 L -;,__j (! . i
N i T [N R 5 5 R N T A ﬁ 3 L S S 3 il | § i
L T ik T ¥ "] ; d %*U’Q‘ e RN — § T EF{ . ik 1
A bt - —eps -t ——t — T L T o o
__:e. - ey E maor i I 7 i R o — z : ==
h o g g i : t ll I A8 : - = - t
e m— L= 0 ,43!{‘ E ‘. | H =
I g T L e 5 -+ - g ; ] o "
: i oL 2 i Ei W T
e e T U P o : ; : = : ‘ ETET x
] 5 - T - be i H |3 I B I H 3 JI |2 .
Lo S B RARREN Il - i Tt y, ,_ T 4 T #Hi [Ty [y
i t P PR LI i ; : A ; i }T ¥
i [ REENAEREL S BN WK ERRE NN HIN B L i KN . ] : |t
—=0 e s B B ] NS AR
MU I : PRREXRERERE) p i - R EE s iy b=l B w
e i TITV 4§ 4 R v jripilris -
; 1T ERRE s 5N : : : E
: RIS EEEY iR e : !
i i i i p; i il
i 3 - ] 3ET Y 13 :
ENNNTEE i G [ L " T
IR RERTEN 1t XX "y ] ¥ ) B
T * T v 1 - A * g 1 £
i : [Eil L > i & H
E ; Y § T H 7
T If T
% 43 1 ] ;
] 1 ¥ L] | 1 ’
g g o v - o e z 7 i T :
g - e 8 o I s " - —1 - +
h 3 e 3 S : z
i - —q_'e'_s-l- T 1 R It 1 3 : * y ]
L) i = ) B
3 - ) T 1 s i3 ? *
1 I H L 1 L T g 7L Y
H T K3 1 i ] H b RN Tl =
T ENEN 1 y ; - H it 1 T
[ . [ y Fy . 4 fs [ :;
.;,‘.’ i i in LY ] i Fd ] i '3 | H F
- < = - T 5 —} ’ ]
[ - : < = > ' 1
Eatyd - = T T T I * g
: - 3 N : :
=7 : ) e (e S : ; f
N T T T = ¥ 3 ) :
—tod : [ k] L] H T
it HERE R RN i 1 T3
i . . it (1 0 t ik *
LI ; t [ N K Y 2 ) : ]
I N T [T ] i H i T | [
i | T i [ T ¥ ¥ : +
| : RARE T ¥ i SR i i 7
l RRRNERAKVAEL SRR RN {{ I ERERL ] TS :
L S 3= 4 L T T i 3 !
i H RERRERRE 134 133147 i i i H i i i I
. o P = T T T " N T f
i NENEE R LR EERF AT L i wdi i i i ] i - I ]
3 4 5 s 7 8 %19 gl 3 + 56 S 1D A 3 4 5 4 7 8 210

&

Viewed at 15:31:28 on 09/06/2022

Page 13 of 30.



Bore Report RN027850

u_ y R.?\NQMNMQ __ __ — —— _
( D

:

4

1
ET T

ENRET

s

irex o]

[
. ¥
bededddaaf

5

Lt tieeey
.:..,m:._
LA e
T 1

T

oot hoe 3 O ihowun ol : s o

T
ol
H

et b

J

L
vy

s

F
Ay

[l 2

pywe

Y

ot e sy o
T+t

e

NI SO

!
rY

PRI

=

Ly

414 -

TItig

[JEEEEm

3
(
1

-

_4.4
SR
I

Ty =g

Y

o

i
H

et
Ao § 2

4 -ethacta],

U U VO M

B )

PO 15 , : e
i..,rﬂ,:: [ ; i B . ; ; i : Y I |

.
parNras i
iste

1T
idedann-

‘

A

EEEI=ETI e

Py Ewi

e

6

Bl

LD I TN

A

i

Page 14 of 30.

SHidwd HdWHED HIYWYHOD

2N HDHHILESHHD

Ai194

¢ 22ad ¢ BoT

28 on 09/06/2022

31

Viewed at 15



Bore %

WR 9/1 DRILLERS LOG Power and Water Authority | | | 4’
,/}’w.«m ey ® o | - 1
DATE;?@/Q/?/ BORENo. 2722 2.5 5.8 o Supensor:. ""“m_*
Driller: . 2., £p. €.yt et S - T
BIT DATA STAING DATA 1 wAfé; |
Time | Depth hgﬁé':; Iar:gig:d D_ril!_ers_r_emark, casing details ' | | NQ.- Size. Type icf,?é‘-’n tem 1 0D. | Length I?;?Ig éu'l#& I Ztmpgj;a
25 e R o . S e e
, ‘/‘//0/0/ -z u_._qu‘ o
SYL20, W 2 A A - D - A - .
p&70 oz gaiZre 00 LD o mm;z»e' L 8T sises 93
8344 (o 212 SEr f"/ex'.f_z_ = ] | . . ;
230154056 | Al £ TB ol ,«é - .«!_//é’ﬁm»-«ra - ;Jeaz. ; gawyéq% TRz | /2550 5Tt T2 9/-%"’;?(,;5
| ! Lty K nt s F fﬂwﬂz{ i di B
j. fwf_;;/:)//:_ T Z T nd Ly @ufzz Y- 22 V- Yo A R A /’/;"‘ | _
| ,ﬁ& (2L 2 DATST s D RAs T | - |
fRZrs gt By SRBCICLIPEE 2 ) e T ‘ ?_1_@ e
L2 e o n > /2’% PR Y Y vl ;.
’ Lacrrloe e @MML_AALPH ez 7 | |
’/"'*/_7— ST arArr i ZaT SFITT K /‘mﬁgt S Sfoam Ll AN
Gt g/ T A T P Ay & . ) ’ _ * /;, :
/pz)/,i.. DEADan? ~ AR KA h T D PP AV & FAMZ0 W - S ¥ Ay TS|
7 ST BB NI g B (R G >
LT kit gz iR D CoT T AT é’ﬁn—c (e B e A |
éa-hprfmw Rl L AP A7 % ) el AN LA
8237 5 Zﬁéﬂmm SURYIT VRNV = B 2 2oz | Leme 1 APr 4 |47 /43
fafﬁ;ﬁﬂk 0;41’ )/ 2 £ T 2583 A 2LE M*mi; yzd z&fﬁéfmv N4 .
o 3‘2 Res _rfex _ro z}_z 0 A A0 B A, ggﬂﬂmm'@ s _ / X2 1453 ;
L ADS e L ol 6% 1970 427 |
| | ' L SUB |Tps 4?2}{ 201 4 43
1034 LSrmnpgzims 2 72 2P bl P NS, ; ‘
1659 NEALR:, Mrerb  COLOIAZZD dz.,@;’% Y d dwﬂ«;ﬁ'wﬂ () | j29m t A N
46-56 _ L gg_u;emmampnmemfme Ncrthe'nTerritnw _:

Viewed at 15:31:28 on 09/06/2022 Page 15 of 30



Bore

Viewed at 15:31:28 on 09/06/2022

. L R
WR 971 DRILLERS LOG Power and Water Authority
| @ ®
SUPBIVISOT: ..eveeecscareseaneannanes USRI
DATE....K.!./AQZ{%; ............................ oo BORE No. . 2" 22550 . . e e
DINEr: b ML GHEL A B FZTLE D ees e searinnasiar
BIT DATA STRING DATA WATER
: Mi . . , i \ MUD
Time | Depth %ﬁﬁ;eqs iaplsnesd Drillers remark, casing details No. size | Tyoe c"gr?g; tom | 0.0, Length l?;]ols DATA izMP;:;h
A ol | A AV { 50 /243
_ Conr™ 22y 0 t el L RLiQ—,::@' z
i f :
{177 /“3’4 i, AL LT ER s RSTED mi‘ 2 .::',@z;é zv_,;f-}.,-, 'z 5)«5/2;;”44;-1 2Tk |
_ ] .
i oo e T - AN IPRY”
e /Mﬁ?" /?;Q/L;_)N’:{: : ' ' |
- T VLTS AT
2137 2158 4 o 2rzp - ég;m LASTIERL S ¥x4 - S 4
X 53’7".?5-9 2 2/  Temege S e a:n-]r,,.,r' =2 213SC |
s - > |t |
P -V il P |\l 47 a_{zﬁo M
I ] (e (DLl 2D & . - i .;
b3 0 b Loty SAO7rd e Y3 r2e> Gz TS b el v o el -;’/éﬁ—»;’z
7 / _ J - (D |F 4B a0 TOD -
i D 2772 K S‘WL){Q/ = ZE— B 5 ,}/§ st G777 = 2 20500
P1g | Cors g aes &vemrl . . _
[23% t( ) ]ffe?O AN 77 1 o B A - i e { - A cZ;é/zt;f {é _&%M 32.507".
L K Sudgly esZ o /e eotonuler = 33400 |
| Ao f}/ﬂ - - ) e (4T b 4K
25/ (oot rmp2illiasd
707 {‘.&é{ 46 D ATRRIT [ 2SS A ,s;é;r-—mﬁ -
.S“Wﬁ./uf =287 2 7w -2‘:5_‘17/?: ' by OC7 = 44‘}‘?‘90 . } ..
a0 ol _ Elpfr 142 fepld2ds | |
1315 ; Comd7" L2278 ot n8 C _ _ | j i
A8 {620 Sronren _ pricmss, G 135S inn ok saiAcr | spwmr Leo  456L7 7o g5 467
01, R7 et s (svrmi mrasomzs &{/g’ Clarmspisc 7= 49560 Sl iy |
| \__/3-50 2% | | IR
- (Brs s PR I
%‘35 T et (AL PRt irnt e /C-’er_m—«r 5’5&4 ’ ! | j
{'594 _'é _ %f?/ St T S T 0z /5',-#,4—5_/2’“‘ -, ;3 1
P22 S rZ 2 Ferr YL 7S grEem T e eoey = | J |
36-56 S Gcwer;men; Prirter of the Marthem Tezritary .

Page 16 of 30.



Bore Repew-iho=L350

DRILLERS LOG

Power and Water Authority

WR 9/1 >
@ |
' - SUDewisﬁr:,._.....: ................................................ e
DATE.... [ .A:e%‘i,:..... e BORE No. J2r2 A7F3D .. I e
Driller: Z ,e‘f' fﬁ-fm"?:?'ﬁf
| | i BIT DATA STRING DATA _ o WATER
. Metres| Mins . _ . 3 - SAMPLE
Time }Dezz drifled | lapsed Drillers remark, casing details _ xo. | size | Type C\';"'r?éf‘n . 5 00, | Longh f ;; ?&5 DATA e
4 ; = = - - = — —_ .
R b e | 45 Lo 4513
-ff-é‘— ‘ CG—G-\B—T— Jay? 2 b L /ﬁ}/ /(_7; f
543 5@%5"9@ /’/f/;f‘-{ SrL FTITC»IE /s;a/@dﬂ:’ o SObg T /=7 LL, 728 | LG55 pay-: - 2dvi :
;“1%&5@? {C}l’%;;/ = Q 5;&}'/4' {0-,5:-./;‘_7;5 <7 4 1
A2 L 27 ﬁmﬂ/i 109 £9,,9°S
Potlewy o7l  Sz72, 70, 1 | | |
- 2/10/%/ Swd Ssou CorD DYoo FPr. G8Y Spmfud RCTL
! AL
: ) _ ] | ‘{l
- j ‘
| |
_ _ | ;
B - ) — —
%
__ i 1 i
- | L
_ o | |
—

46-56

Viewed at 15:31:28 on 09/06/2022

Gavernmant Printec of the Narhem Teitony

| Page 17 of 30.



Bore

K
WR 8/1 DRILLERS LOG Power and Water Authority -
SUPEIVISOT: vverrerraenses Ceeemearersvenrnreeneaensinans PRl
DATE......%. /A /E’ .......................................... BORE No. &/ A2 F5G .. - o |
DHller: v, £ 2. ATt T FFEUE T v
o BIT DATA STRING DATA ; WATER
. . |Metres| Mins . . . ] MUD SAMPLES
Tirme | Deptn { §ried |1 d Driilers remark, casing details : . W " Prog. DATA
drilled | lapbse No. ;: Size | Type cor?épn ltem Q.D. Length;\j tally | No. Depth
5 | T = SYFT P & - R LS .. 3 {
%5 ¢ S ind < 5’_25*“7 T~ L - e | ="
; i
y i Y Pt Bl 203 At
E /ﬁé?’.,eﬁb‘ﬁ TR IErtend PN AP L ’,f,;r._.fe--_/j;gggrfu,
7 ,
2R (o iy s L I S NI & | Pt & g7 AT
() Lo0"  psidrspe |
2)12-60 SiaTIED - L OO
3)34- 20 Prarse =84 .00 *
=95 prawe > f -f
éw, AABINILLTS ,g'w/wmg,, T Bzl  PACAT L anrh 912 (P L4 :_9 <
[ms 2O T ZE .o | 1
52 | A 2L IRTESS B ere T T2l - L W RY WSk i B —5 61,
1/i%253 1 Jvffe\y = 2:/5 Lé e Z?Jb’éﬁ 2l e o8 Yt ??dfC:@ 3
J %ﬁz.x@nzo M B S, *' -
! ! oy 17@ Ll @D IR A _ . 1
5 - 7 % < 7 %
: 7>, = 5:4 3& TS GRS L2 LS B8 itz cozadsases
: | # | | , P
s 1 '1 ﬁuLz_M-;”' ?‘g Fo72 &7 SR AL C B I, | /ﬁ',ﬂuffa{’}f&.f Apadviiees D ; vl dﬁaﬁ =
orns [ edtrs T Sz 7o %5077 ; L | o
e & A LS PpyZ S T s O AL C’JLC.';MM é’/i’é’d—sﬁ'jﬂ/«?’, %
/%-ux.:? OB AP T N D A8 L /f{}ﬂﬁz 0 Lrer 10 Y tnia L L D BB
| Fuitoss n/ﬁ B Li e P LA D, i I —
£3 5'5’% Fhcr 1o o saneosL 5 ClT T /"?x‘a]'ﬁ@"‘}_- - -
45-55 . e .GwammentPﬁn{é:rof:he- Noeritarn Terttory o . E - . __—_—-___-“%

Viewed at 15:31:28 on 09/06/2022 Page 18 of 30.











































































APPENDIX B: EA REVIEW: REMEDIATION ACTION
PLANS

721016 RLC Lakeside Drive EA_V01



29 March 2021

Ray Laurence Constructions
6 Raphael Road
Winnellie NT 0820

Attention: Tom Cairns
Project Manager
Dear Tom,

Contaminated Land Auditor (CLA) review of the Remediation Action Plan for 77
Lakeside Drive, Alawa, NT

Please find attached our comments (in Table 1) following review of the report:

e SLR Consulting (SLR) (2021). Remediation Action Plan, 77 Lakeside Drive, Alawa, NT,
DRAFT, dated 10 March 2021. Reference 680.30054.00000-R02-v0.1.

In summary, the RAP omits crucial background information as to the requirement for
remediation works on site, and has several inconsistencies with the findings of the site
investigation report. In my view once these have been addressed the plan can be finalised.

It is recommended that consideration be given to review of the contents and structure of the
RAP against statutory guidelines such as:

e NT EPA (2017) Northern Territory contaminated land guideline. Appendix F: Remediation
reporting checklist. Version 1.0, June 2017.

e NSW EPA (2020) Contaminated land guidelines: consultants reporting on contaminated
land. Table 2.5: Remedial action plan. Updated 5 May 2020.

¢ National Environment Protection Council (NEPC) (2013) National Environment Protection
(Assessment of Site Contamination) Measure 1999. Policy Framework. 16 May 2013.

If you have any queries concerning this correspondence, please contact the undersigned on
(07) 3852 6666.

For and on behalf of
Environmental Earth Sciences QLD

Mark Stuckey cpss csam Dr Anna Sheldon cpss csam
Contaminated Land Auditor Auditor’s Assistant
721016 Lt1

Glaeba (07) Pty Ltd trading as Environmental Earth Sciences QLD
Unit 3, 1 Ross Street, Newstead, QLD, 4006
PO Box 3207, Newstead, QLD, 4006
P. 617 3852 6666 E. info@eesigroup.com
www.eesigroup.com



Table 1: Report Comments

Item Section(s) in report Environmental Earth Sciences Comments

1 Executive Summary Mark Stuckey is from Environmental Earth Sciences, not Australian Environmental Auditors.

Perhaps the Executive Summary could benefit from a brief summary of the findings of the assessment, and the chosen remedial
method/s?

2 Table of Contents This section appears to have the incorrect heading (“Document References”).

3 Figures Figures have not been supplied (or listed in the table of contents), despite being referenced in the text.

4 1. Introduction Paragraph 1 says that Figure 2 shows the “area of remediation”, but figures have not been provided (or listed other than Figure 1).
Some of the language in the document is unclear. For example, line three of paragraph 3 states “...to assess the presence of ACM in
subsoil surface across the Site.” Do you mean soil surface, or the surface of the subsoil layer (i.e. top of B-horizon)?

5 2. Background The RAP does not provide adequate background information as to why remediation is required. Minimal information is provided as to

information the presence, source and distribution of asbestos materials at the site (i.e. development of the preliminary conceptual site model
[CSM]).
The RAP should provide sufficient information regarding the CSM, site history and extent of contamination to clearly establish the
remediation requirements.

6 2.2.2 Sub-surface The sentence ending “Appendix B are for reference only...” appears incomplete?

infrastructure

7 3. Remediation Strategy = Remediation criteria are not provided, and remediation objectives and targets (including in a table) as required by NT EPA (2017,

Appendix F) not discussed or listed.

Guidelines relevant to the remediation works are not included.

The structure of this entire section could be revisited. For example, should goals be discussed up-front, and the extent of remediation
is discussed prior to options and methodology.

It is recommended that NT EPA (2017, Appendix F), NSW EPA (2020, Table 2.5) and NEPC (2013, Policy Framework, Principle 16)
be considered.

8 3.2 Extent of remediation = The description of the remediation areas outlined as the ‘hotspot’ and ‘remainder of site’ do not match the observations of asbestos

occurrence described in the site investigation. They also do not match the occurrence of asbestos indicated in Figures 3 and 4 of the
investigation report.

2 721016_Lt1



Item Section(s) in report

3.2 Extent of remediation

9

10 3.4 Remediation options

1 3.4 Remediation options

12 4 Remediation
methodology

13 4 Remediation
methodology

14 4.1.2 Hand picking

15 4.1.4 Excavation

procedure

Environmental Earth Sciences Comments

The site investigation report describes surface impacts of broken asbestos to the upper 0.2 m of soil across a large portion of the site.

The site investigation also identifies the potential for asbestos fines to be present due to breakdown of asbestos pieces, and the
potential for ground disturbance to result in further breakdown of asbestos fragments. With consideration of the current distribution of
asbestos fragments and intended site use, it is expected that the emu bob may not provide adequate asbestos removal to depth, and
that tilling may result in further breakdown and spreading of asbestos fragments.

Further consideration of the distribution of asbestos impact to the surface and selective excavation of impacted surface soils is
recommended.

The remediation options assessment indicates that any option that involves leaving asbestos on site, via encapsulation or other
means, as not permissible, however no explanation for this is given.

The site development includes a building and carpark — and therefore a substantial area of hardstand which would provide a barrier
against asbestos exposure. Please provide further information as to why containment is unacceptable.

The remediation options assessment does not include a comparison between the emu pick!/ tilling method for clearance of the site
surface and excavation and removal (or encapsulation) of this material.

The emu pick/ tilling option also ignores the potential for incomplete removal of asbestos from the surface picked area.

A meeting with site stakeholders held on 18 February 2021 indicated conducting site works (tilling/ raking) during times that the
neighbouring childcare centre was not occupied. Does this remain a consideration?

At the time of this meeting it was also indicated that no soil was to be taken off site. How has this changed regarding the remediation
strategy regarding the ‘hotspot’ and stockpiles? And is this the main driver for the hand pick/ tilling method?

The remediation methodology should outline the sequencing of the various remediation components more clearly.

The methodology for tilling and handpicking describes the option for excavation of discrete areas, however no methodology for this

option is provided.

Suggest that vegetation removal or management is an essential step in ensuring the effectiveness of an emu bob on the site.
Consideration should be given as to whether vegetation cover will allow an emu bob to be conducted, and whether sufficient
vegetation clearance can be conducted safely.

Regarding the ‘hotspot’ excavation — this section is the first mention of the remnants of the fence. Explanation for the presence of the
fence and requirement for remediation should be included earlier in the RAP.

The description of this section indicates that it could be considered to be removal of residual asbestos containing infrastructure, rather
than a ‘hotspot’. None of the borelogs in the site investigation report indicate the presence of asbestos at depth.

3 721016_Lt1



Item

16

17

18

19

20

21

Section(s) in report

4.1.6 Air monitoring

Table 8 Soil sampling
methodology

Other monitoring and site
controls

6 References

Figure 3

Figures 3 and 4

Environmental Earth Sciences Comments

Reference missing in final paragraph.

As the site is a long, thin rectangle, placement of the air monitors should consider the work area and potential receptors, rather than
be returned to the same positions.

Please confirm that all wall validation samples will be analysed for presence/ absence.

The presence of residual asbestos fines in the emu bob/ tilled surface is considered high risk due to the potential for breakdown of
asbestos fragments.

Other air monitoring and site controls listed in the RAP are considered appropriate, however the RAP is missing a range of the
standard controls around work times, noise, odour, dust, complaints, unexpected finds etc.

Is the Douglas Partners 2019 John Stokes Square redevelopment reference relevant?

What is the rest of the reference for Nott et. al. 19837

The ASTM 2014 reference does not appear to be used in the report.

No reference for the SLR site investigation, or the Douglas Partners and WANT Geotechnics investigations.

Relevant OHS guidelines not referenced — air monitoring etc.
Test pit 4 is indicated to contain asbestos, but is outside the indicated remediation area. What is the explanation for this?
These figures show test pits TP01 — TP21, and TP01-1 — TP12-1 respectively.

Figure 3 shows five additional ‘Investigation test pits’ which are unlabelled.

The site investigation report includes one set of borelogs for TP1 — TP19. Which do these refer to, and where are the remaining logs?

4 721016_Lt1



ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific scope of works
requested by, planned with and approved by the client. It cannot be relied on by any other third party for any
purpose except with our prior written consent. Client may distribute this report to other parties and in doing so
warrants that the report is suitable for the purpose it was intended for. However, any party wishing to rely on this
report should contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation
may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and
or groundwater. However, contaminants may be present in areas that were not investigated, or may migrate to
other areas. Analysis cannot cover every type of contaminant that could possibly be present. When combined
with field observations, field measurements and professional judgement, this approach increases the probability
of identifying contaminated soil and or groundwater. Under no circumstances can it be considered that these
findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when
they are taken. Actual conditions between sampling locations differ from those inferred because no professional,
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what
is hidden below the ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that predicted. Nothing
can be done to prevent the unanticipated. However, steps can be taken to help minimize the impact. For this
reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental
Earth Sciences QLD. This will identify variances, maintain consistency in how data is interpreted, conduct
additional tests that may be necessary and recommend solutions to problems encountered on site. Other parties
may misinterpret our work and we cannot be responsible for how the information in this report is used. If further
data is collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and interpretation of
legislation is changing rapidly. Our interpretation of the investigation findings should not be taken to be that of
any other party. When approval from a statutory authority is required for a project, that approval should be
directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should not be used for any
other purpose. This report is provided on the condition that Environmental Earth Sciences QLD disclaims all
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part,
on the contents of this report. Furthermore, Environmental Earth Sciences QLD disclaims all liability in respect of
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client,
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated
in the brief outlined in Environmental Earth Sciences QLD’s proposal number and according to Environmental
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever
that may arise in any way in connection with the supply of services. Under circumstances where liability cannot
be excluded, such liability is limited to the value of the purchased service.

General Limitations 6 April 2009 Page 1 of 1



27 May 2021

Ray Laurence Constructions
6 Raphael Road
Winnellie NT 0820

Attention: Tom Cairns
Project Manager

Dear Tom,

Contaminated Land Auditor (CLA) review of the Remediation Action Plan (RAP) for 77
Lakeside Drive, Alawa, NT

Please find attached our comments (in Table 1) following review of the report:

e Prensa (2021). Remediation Action Plan, 77 Lakeside Drive, Alawa, NT, DRAFT, dated
May 2021. Reference 93551B.

In summary, the CLA considers that the RAP requires some amendment (refer Table 1) in
order to detail an appropriate methodology for the remediation of asbestos contamination,
such that the site may be rendered suitable for the proposed future use.

Specifically, further consideration is required with respect to:

e the appropriateness of “emu picking and raking” and visual validation alone for asbestos
contamination where there is a potential for asbestos fines to be present due to the
breakdown of asbestos pieces (and for this breakdown to be exacerbated by use of
raking tools); and

¢ validation sampling for both asbestos fines (AF) /friable asbestos (FA) and chemicals of
potential concern (CoPCs) namely metals, TRH, BTEXN, PAH, OCPs and OPPs, which
to date have not been investigated to sufficient density to confidently conclude the site is
suitable for its proposed end use.

Furthermore, it is recommended that the content and structure of the document is reviewed
against statutory guidelines to ensure all relevant and required sections are included in the
final report document, namely:

e« NT EPA (2017) Northern Territory contaminated land guideline. Appendix F: Remediation
reporting checklist. Version 1.0, June 2017.

e NSW EPA (2020) Contaminated land guidelines: consultants reporting on contaminated
land. Table 2.5: Remedial action plan. Updated 5 May 2020; and

Glaeba (07) Pty Ltd trading as Environmental Earth Sciences QLD
Unit 3, 1 Ross Street, Newstead, QLD, 4006
PO Box 3207, Newstead, QLD, 4006
P. 61 7 3852 6666 E. info@eesigroup.com
www.eesigroup.com



» National Environment Protection Council (NEPC) (2013) National Environment Protection
(Assessment of Site Contamination) Measure 1999. Policy Framework. 16 May 2013.

If you have any queries concerning this correspondence, please contact the undersigned on
(07) 3852 6666.

For and on behalf of
Environmental Earth Sciences QLD

Mark Stuckey cpss csam Kat Spruth
Contaminated Land Auditor Auditor’'s Assistant
721016 Lt2
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Table 1: Report Comments

Item Section(s) in report Environmental Earth Sciences Comments

1 General Throughout: A number of spelling and grammatical errors (e.g. plural agreement/ sense) have been identified. Please review and amend
as necessary.

2 Figures Please provide the following additional figures:
e Site regional locality (site location figure).

o Site layout/ features plan: this figure should include key site features pertinent to the remediation effort including the asbestos cement
fence, stockpile locations and asbestos observed at surface.

e Historic investigation location and exceedances plan: this figure should clearly demonstrate where contamination (both surface and
in-ground) has been identified thereby providing clarity on the remediation proposed to be completed at the site.

e Sampling location figure(s) showing proposed validation locations for AF/ FA following remediation works and additional validation/
site characterisation samples for additional CoPCs namely metals, TRH, BTEXN, PAH, OCP and OPPs which, to date, have not
been investigated to sufficient density to confidently conclude the site is suitable for its proposed end use.

Figure 1 (appended):

e Figure 1: While it is acknowledged this Figure is provided to define an overall remediation area, this figure is unclear. What is the
intended difference between “remediation zone” and “asbestos removal work” — do these two activities not both represent asbestos
remediation (noting the “asbestos removal work” appears to encompass areas where emu picking of surface fragments, a form of
remediation, is intended)? Consider updating both figure and accompanying legend for clarity.

It is the CLAs opinion that Figure 1, in the absence of historic information, does not adequately demonstrate that the remediation
areas defined will be adequate to remove all asbestos contamination at the site. Inclusion of information with respect to surface ACM
observations and asbestos exceedances is required.

Please ensure figure references are included in the Table of Contents.

3 3 Contaminated land General: This section appears wholly out of place when considered alongside the provided subsections that have no relevance on
auditor this first paragraph. Please review for sense and logical flow. Is it possible that this is meant to be a sub-section?

Section 3.1

e General: Again, this section appears out of place and may be better placed in the site description section? With tabulated details of
the site address/ lotplan/ size and so on. It is recommended sections 1 to 5 are reviewed for logical content, order of presentation and
clarity.

e It would be worthwhile referring to a Figure (see comment 2 above) to better demonstrate location and lateral extent of asbestos
impacts at the site.

e Plate 1: Please ensure all “in text” figures have a north arrow, scale bar (or “not to scale”) and legend.
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Item Section(s) in report

4

6

3.4 Interpretation of
previous
investigations

6.2 Adopted
assessment criteria

7 Estimated extent
of contamination

Environmental Earth Sciences Comments

e Paragraph 7 (bottom of p5): The CLA disagrees with this statement. To date, insufficient sampling for chemicals of potential concern
(non-asbestos) has been completed to confidently characterise site condition. Further assessment for CoPCs other than asbestos
during site remediation/ validation activities is deemed necessary to adequately validate site condition. Note this requirement has
previously been discussed and agreed with NT EPA (meeting 18/02/2021).

Please incorporate an appropriate soil sampling program (methodology, sampling frequency and analytical schedule) for further site
characterisation (to be undertaken alongside remediation/validation activities) in an appropriate section.

Also please note a program of validation sampling to confirm for AF/ FA (particularly in areas where surface ACM, broken and
transported from the existing asbestos fence) will be required as part of site validation activities (refer to commentary below).

e Paragraph 8 (bottom of p5 and on to p6): “high degree of confidence that the asbestos contamination is confined to bonded ACM in
surficial soils at the site.... the method of dispersion across the site being surficial mechanical works associated with the clearance of
vegetation across the site.”

If ACM sourced from the fence is deemed likely to have been spread across the site by mechanical means, does it not stand to
reason that AF could also be present in these areas as a result not only of the initial breakage/ degradation of the fence structure, but
also due to the act of mechanical dispersion?

In consideration of both the source and inferred transport/ dispersal pathway, the CLA does not concur that sufficient evidence is
currently available to confirm asbestos impact is restricted to bonded ACM in surface soils. Consequently, it is considered that
remediation solely by emu-picking and visual validation may not provide sufficient asbestos removal to depth nor provide sufficient
confidence that all potential asbestos impacts have been removed.

The CLA considers that emu picking followed by targeted shallow surface scrapes corresponding to mapped areas of “surface ACM”
impacts would be preferable, to provide greater confidence that asbestos impacts are removed. Validation sampling for AF/ FA
should also then be undertaken in these areas.

General structural query: What is the purpose of having a separate “adopted assessment criteria” and “remediation validation criteria” for
the site? The RAP should establish clear remedial targets (and therefore validation criteria) with details of their derivation supplied (with
reference to site specific risk assessment/ investigation reports).

As per comment 4 above, the CLA does not agree with the assertion that “...based on the site history assessment, the presence of FA/AF
is unlikely. As such FA/AF is not considered a CoPC and no assessment criteria has been adopted.” (Section 6.2 p10).

The CLA notes the SLR site investigation report describes surface impacts of broken asbestos to the upper 0.2 m of soil across a large
portion of the site and identifies the potential for asbestos fines to be present due to breakdown of asbestos pieces, and the potential for
ground disturbance to result in further breakdown of asbestos fragments. Furthermore, FA/AF was only assessed in 12 soil samples.

Given the above AF/FA should be considered a potential CoPC, particularly in areas where extensive surface ACM has been identified
which may have been broken/ damaged in-situ and/or damaged during transport across the site.

Consequently, appropriate assessment criteria should be defined and a validation sampling regime to confirm absence of AF/FA
(particularly focused in and around areas where surface ACM has been identified) should be included in an appropriate section.

Please refer to comment 2 with respect to required Figures and required overlays for clarity.
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Item Section(s) in report

7 8 Conceptual site
model
8 8.1 Asbestos

removal work area
and remediation

zones
9 9 Remediation Goals
10 9.2 Imported

materials criteria

1 13 Remediation
Procedures

12 13.1 Stockpile
abatement

Environmental Earth Sciences Comments

The conceptual site model (CSM) does not adequately address risks associated with the potential presence of asbestos fines due to the
degradation of asbestos pieces (particularly in areas where multiple surface ACM fragments have been detected having been
mechanically dispersed offsite) and/or the potential for further ground disturbance to further break down these pieces.

This is a potentially complete pathway which the remediation should address, and which the nominated validation activities should confirm
is no longer a risk. It is the CLAs opinion this can only be achieved by a combination of visual validation for ACM fragments and asbestos
presence/ absence testing to confirm no release of fibres. The potential risk of fibre release to soils disturbed during site activities is as
important as the potential for fibre releases to air.

Please refer to comment 2 with respect to the adequacy of Figure 1, additional information and additional figures required.

While emu-picking is considered a suitable remediation method for fragments of ACM identified at surface, the CLA notes that the SLR
investigation report (Section 4.2.1 p16) describes that “numerous suspected ACM debris were scattered on surface across the Site” and
identifies the potential for asbestos fines to be present due to breakdown of asbestos pieces “generated during earthworks onsite and
plant/ equipment impacting the fence line”, and the potential for ground disturbance to result in further breakdown of asbestos fragments.

With consideration of the current distribution of asbestos fragments and intended site use, it is considered that an emu bob may not
provide adequate asbestos removal to depth, and that raking may result in further breakdown and spreading of asbestos fragments.

Further consideration of the distribution of asbestos impact to the surface and selective excavation of impacted surface soils is
recommended. For example, a reasonable approach could be to use the “mapped” surface ACM fragments to identify areas for targeted
surface scrapes of topsoil, thereby removing any ACM and any associated break-down products. This would ensure both surface ACM
and any associated fines are adequately removed. These areas should then be validated visually (for ACM) and via an appropriate AF/FA
sampling and analysis program.

Please update this section to include an appropriate validation strategy for AF/FA, additional site characterisation sampling for other
CoPCs and include suitable validation criteria for all of the above.

In the event that a certificate of clean fill is not supplied, on what basis will a report by a SQP be provided to confirm the suitability of
material for reuse? Please provide information with respect to appropriate imported material validation (i.e. visual inspection, sampling
regime including frequency and analytical suite).

This section appears out of place — referencing remediation preparatory items already discussed earlier in the document. For example — if
site establishment and air monitoring is considered a “remediation procedure” should details of the activities/ methodology to be employed
not be incorporated into the “remediation procedures” section? Please review the order of the document for logic and clarity.

While the CLA recognises that mechanical sorting and hand-picking is a reasonable strategy for removing visible ACM from a stockpile or
ground surface, hand-picking may not provide adequate asbestos removal if fines are present. Further, it is possible the act of using a
shaker bucket may result in further breakdown of asbestos. As a result, visual inspection alone is considered insufficient, and validation
sampling for AF/ FA to confirm asbestos status should be included to confirm “clean fill” classification and suitability for onsite reuse.
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Item

13

14

15

16

17

18

19

20

21

Section(s) in report

13.2 Surface
contamination (Emu
Pick)

13.3 In-situ
corrugated cement
sheeting

13.5 Dust
suppression

14 Validation/
clearance
inspections

14.1 Stockpile
Abatement

14.2 Surface
remediation

14.3 In-situ
corrugated cement
sheeting

15.1 Soil and
sediment control

Additional section

Environmental Earth Sciences Comments

e Refer to comment 9 above regarding emu picking.

¢ What is the current site condition with respect to vegetation? Suggest that vegetation removal or management is an essential step in
ensuring the effectiveness of an emu bob on the site. Consideration should be given as to whether current vegetation cover will allow
an emu bob to be conducted, and whether sufficient vegetation clearance can be conducted safely.

e Note: A meeting with site stakeholders held on 18 February 2021 indicated conducting site works (raking) during times that the
neighbouring childcare centre was not occupied. Does this remain a consideration? If so — this requirement should be specified.

Visual validation alone is unsuitable to determine impacts (or otherwise) of a stockpile following excavation of soils in the vicinity of the
fence. Given its age, noted fragments breaking from the fence and the potential for AF/FA materials to be present (either a result of
degradation with age, or damage during removal activities), validation sampling will also be required. An AF/FA validation program of
remaining soils should also be completed to provide sufficient confidence that no asbestos impacts remain.

The CLA considers use of water for dust suppression should be sufficient. If Prensa suggests a contractor should use surfactant/ foam
then strict requirements for selection and use should be provided to prevent further contamination to site surface.

General: As discussed above, remediation via emu picking and raking followed by visual validation of the site surface is insufficient to
confirm all asbestos contamination has been removed from the site. Please incorporate a validation sampling regime for AF/FA and other
CoPCs.

Please also review and amend as necessary with respect to commentary on targeted surface scrapes in the vicinity of ACM fragments
identified at surface, to provide confidence that any associated fines have been removed.

How is emu picking and visual validation considered suitable for the remediation of the potentially impacted stockpile generated during
fence removal activities? This method will only confirm removal of asbestos contamination from the stockpile surface? Please refer to
comment 12 regarding stockpile abatement procedures.

Please provide information with respect to validation under the stockpile.

As per comment 17 above, given ACM has been distributed across the site surface, there remains a potential for AF at site surface and in
shallow soils. Visual validation alone is insufficient — an AF/FA validation sampling program (in areas where surface ACM has been
identified) is required.

Given ACM has broken from the corrugated fence and subsequently been distributed across site surface, there remains a potential for AF
at site surface and in shallow soils. Visual validation alone is insufficient — an AF/FA validation sampling program along the fence line,
once removed, is required to provide sufficient confidence that all asbestos impacts have been removed.

Please review this section for sense and clarity. Is this section intended to provide information on erosion and sediment control (it is noted
a specific, brief erosion/ sediment control section is provided as section 12.5)? Or soil management for onsite reuse/ off-site disposal?
This section is unclear.

Please provide further information with respect to remediation activities proposed within the “exclusion zones” previously identified by SLR
due to presence of underground services.
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Item Section(s) in report Environmental Earth Sciences Comments

22 Additional sections  The report is missing key components as required by NT EPA (2017). Please review report content and structure against statutory
(refer NT EPA, guidelines, specifically NT EPA (2017) and NSW EPA (2020) and update as necessary.
2017)

For example (note this may not be an exhaustive list):

¢« Remedial options assessment including available options, evaluation, reference to preferred remediation hierarchy and summary of
rationale for remediation approach selected.

« Remediation Plan/ remediation procedures: Please include reference to all relevant licences and approvals (local/ state
government), documentation of discussion with stakeholders (noting information pertaining to agreements with NT EPA during the
meeting held on 18/02/2021).

e ltis also noted that site management information appears to be incomplete. Further detail with respect to site management
procedures including (but not necessarily limited to the following) should be documented:

e Any noise control requirements,

e operating hours (noting potential restrictions associated with the neighbouring childcare centre hours of operation),
e stormwater management/ erosion sediment control,

e remediation schedule,

e contingency actions (to respond to site incidents/ should areas fail validation).

23 References Please include a complete and up to date reference list including relevant statutory guidelines, relevant legislation and previous consultant
reports used in the preparation of this RAP.
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ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific scope of works
requested by, planned with and approved by the client. It cannot be relied on by any other third party for any
purpose except with our prior written consent. Client may distribute this report to other parties and in doing so
warrants that the report is suitable for the purpose it was intended for. However, any party wishing to rely on this
report should contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation
may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and
or groundwater. However, contaminants may be present in areas that were not investigated, or may migrate to
other areas. Analysis cannot cover every type of contaminant that could possibly be present. When combined
with field observations, field measurements and professional judgement, this approach increases the probability
of identifying contaminated soil and or groundwater. Under no circumstances can it be considered that these
findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when
they are taken. Actual conditions between sampling locations differ from those inferred because no professional,
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what
is hidden below the ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that predicted. Nothing
can be done to prevent the unanticipated. However, steps can be taken to help minimize the impact. For this
reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental
Earth Sciences QLD. This will identify variances, maintain consistency in how data is interpreted, conduct
additional tests that may be necessary and recommend solutions to problems encountered on site. Other parties
may misinterpret our work and we cannot be responsible for how the information in this report is used. If further
data is collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and interpretation of
legislation is changing rapidly. Our interpretation of the investigation findings should not be taken to be that of
any other party. When approval from a statutory authority is required for a project, that approval should be
directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should not be used for any
other purpose. This report is provided on the condition that Environmental Earth Sciences QLD disclaims all
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part,
on the contents of this report. Furthermore, Environmental Earth Sciences QLD disclaims all liability in respect of
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client,
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated
in the brief outlined in Environmental Earth Sciences QLD’s proposal number and according to Environmental
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever
that may arise in any way in connection with the supply of services. Under circumstances where liability cannot
be excluded, such liability is limited to the value of the purchased service.

General Limitations 6 April 2009 Page 1 of 1
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28 July 2021

Ray Laurence Constructions

6 Raphael Road

Winnellie NT 0820

Attention: Charles Dickman
Managing Director

Dear Charles,

Contaminated Land Auditor (CLA) Provisional Construction Approval, 77 Lakeside
Drive, Alawa, NT

1 Introduction

Please find below (Sections 2.1 and 2.2) our comments based on site inspection
observations (completed 22 July 2021) and a review of the following reports and supporting
data supplied with respect to asbestos remediation and verification activities for chemicals of
potential concern (CoPCs) at 77 Lakeside Drive, Alawa, Northern Territory (the site):

e Prensa (2019). Preliminary Site Investigation, Lot 9260, Town of Nightcliff, Northern
Territory (20 June 2019);

e SLR (2021a). Site Investigation and Asbestos Contamination Assessment, 77 Lakeside
Drive, Alawa, NT (10 January 2021);

e SLR (2021b). Remediation Action Plan, 77 Lakeside Drive, Alawa, NT (10 March 2021);

e Prensa (2021a). Document review, ACM in Soil for the property located at 77 Lakeside
Drive, Alawa, Northern Territory (16 April 2021);

e Prensa (2021b). Draft Remediation Action Plan, 77 Lakeside Drive, Alawa Northern
Territory, prepared for Ray Laurence Constructions, June 2021;

e Prensa (2021c). Asbestos Clearance Certificate — Asbestos Remediation Works
conducted at 77 Lakeside Drive, Alawa, NT (21 July 2021); and

e ALS Environmental (2021). Certificate of Analysis, report ES2124684 (15 July 2021).

Glaeba (07) Pty Ltd trading as Environmental Earth Sciences QLD
Unit 3, 1 Ross Street, Newstead, QLD, 4006
PO Box 3207, Newstead, QLD, 4006
P. 617 3852 6666 E. info@eesigroup.com
www.eesigroup.com



2 Summary of findings

2.1 Site inspection

The CLA’s assistant completed a site inspection of the final, remediated site surface on 22
July 2021 alongside representatives of the Northern Territory Environment Protection
Authority (NT EPA) and Ray Laurence site representative (Charles Dickman).

The observations of the inspection confirmed all asbestos containing material (ACM)
associated with the former corrugated cement sheet fencing had been removed from site. No
evidence of residual ACM fragments, either in the vicinity of trenching (fence removal), within
spoil stockpiles (generated during fence removal excavations), or across site surface, was
observed.

Based on the site inspection observations, it is the opinion of the CLAs assistant that
remediation works, asbestos validation and verification sampling has been completed in
accordance with the endorsed RAP (Prensa, 2021b) and relevant legislation and guidance.

It is noted that additional remediation works (chase-out and removal of additional ACM
fencing that was identified during initial fence removal activities) and shallow trenching on a
high-density grid basis to verify absence of ACM, within the proposed outdoor play area, was
completed as per correspondence (email/ phone conversations) with the CLA.

2.2 Remediation and verification activities

2.21 Asbestos remediation and validation activities

Asbestos remediation activities were undertaken at the site between 24 June and 9 July
2021, comprising the excavation and removal of former corrugated cement sheet fencing,
raking and associated surface impacts. It is understood air monitoring for the duration of
works, ACM removal supervision, emu picking, raking and tilling, visual validation activities
(for ACM) and validation sampling (for asbestos fines/ fibres [AF]) were undertaken by a
suitably qualified, occupational hygienist.

Based on a review of the Asbestos Clearance Certificate (Prensa, 2021c), correspondence
with Prensa and Ray Laurence during remedial works and the results of the CLA assistant’s
site inspection, the CLA is comfortable that all works were undertaken in accordance with the
approved RAP and relevant legislative requirements.

Consequently, the CLA concurs with Prensa’s conclusions that:

o The asbestos removal works conducted by ANT Asbestos Solutions (ANT)' (under
Prensa’s supervision) were undertaken to a reasonable and practical level.

" ANT is licenced to remove friable (Class A, friable) and bonded asbestos (Class B, bonded) as approved under
the Work Health and Safety Regulation 2011 by the Work Cover Authority of the Northern Territory of Australia.
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2.2.2  Verification sampling (other CoPCs)

As per the CLA and NT EPAs requests, additional sampling for non-asbestos CoPCs
(verification sampling) was completed at the site on 5 July 2021. A total of 4 soil samples
(VERO1 to VERO04) were collected across the site to augment the soil sampling program
completed during the preliminary and detailed site investigation (PSI and DSI) phases
(Prensa 2019 and SLR 2021a) and submitted to a NATA accredited laboratory (ALS) for a
broad range of CoPCs?2.

The results of the verification sampling (ALS, 2021) were consistent with those of the DSI,
confirming CoPCs were less than adopted assessment criteria and/or laboratory limit of
reporting (LOR) and thus do not pose a human health and/or ecological risk and do not
preclude the sites redevelopment as a childcare centre.

2.2.3 Summary

Given the above, the CLA considers with respect to asbestos (ACM and AF) that following
remediation, the site has been rendered suitable for the proposed future use. That s, no
potential human health and/or ecological risk associated with either asbestos or other CoPCs
currently exists at the site, that would preclude development as a childcare centre.

3 Conclusions and recommendations

In conclusion, based on observations made during the site inspection (22 July 2021) and
review of available site data, the CLA approves commencement of the proposed
construction activities at the site (contingent on co-approval from NT EPA).

Construction activities must comply with the provisions of the RAP (Prensa, 2021b)
particularly with respect to occupational health and safety requirements and environmental
controls (e.g., erosion/ sediment control) and unexpected finds protocols (UFPs).

While it is acknowledged that the full remediation and validation report has yet to be issued
by Prensa and thus a full Site Audit Report cannot yet be prepared, the CLA considers
(contingent on NT EPA agreement) that sufficient evidence is currently available to approve
commencement of construction in the interim (while official reporting deliverables are
prepared in the background).

The CLA considers this is both a scientifically justifiable (based on a detailed review of the
available data) as well as a pragmatic approach, noting the critical timeline for construction
activities, accounting for the impending wet season.

Note: This approval is provided on the understanding that a full remediation and validation
report detailing all asbestos remediation and verification activities will be prepared by Prensa
by the end of August 2021 or thereabouts (actual date of submission to be confirmed) for

2 Total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes, naphthalene (BTEXN),
polycyclic aromatic hydrocarbons (PAHSs), metals (arsenic, cadmium, chromium, copper, lead, nickel, mercury
and zinc), and organochlorine and organophosphate pesticides (OC/OPs).
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CLA review, and following this review and approval, a full Site Audit Report will be prepared
for submission to the NT EPA endorsing the works completed.

4 Closing

If you have any queries concerning this correspondence, please contact the undersigned on
(07) 3852 6666.

For and on behalf of
Environmental Earth Sciences QLD

Mark Stuckey cpss csam Kat Spruth
Contaminated Land Auditor Auditor’'s Assistant
721016 Lt3
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ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific scope of works
requested by, planned with and approved by the client. It cannot be relied on by any other third party for any
purpose except with our prior written consent. Client may distribute this report to other parties and in doing so
warrants that the report is suitable for the purpose it was intended for. However, any party wishing to rely on this
report should contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation
may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and
or groundwater. However, contaminants may be present in areas that were not investigated, or may migrate to
other areas. Analysis cannot cover every type of contaminant that could possibly be present. When combined
with field observations, field measurements and professional judgement, this approach increases the probability
of identifying contaminated soil and or groundwater. Under no circumstances can it be considered that these
findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when
they are taken. Actual conditions between sampling locations differ from those inferred because no professional,
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what
is hidden below the ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that predicted. Nothing
can be done to prevent the unanticipated. However, steps can be taken to help minimize the impact. For this
reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental
Earth Sciences QLD. This will identify variances, maintain consistency in how data is interpreted, conduct
additional tests that may be necessary and recommend solutions to problems encountered on site. Other parties
may misinterpret our work and we cannot be responsible for how the information in this report is used. If further
data is collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and interpretation of
legislation is changing rapidly. Our interpretation of the investigation findings should not be taken to be that of
any other party. When approval from a statutory authority is required for a project, that approval should be
directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should not be used for any
other purpose. This report is provided on the condition that Environmental Earth Sciences QLD disclaims all
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part,
on the contents of this report. Furthermore, Environmental Earth Sciences QLD disclaims all liability in respect of
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client,
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated
in the brief outlined in Environmental Earth Sciences QLD’s proposal number and according to Environmental
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or

otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever
that may arise in any way in connection with the supply of services. Under circumstances where liability cannot
be excluded, such liability is limited to the value of the purchased service.
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APPENDIX A: SITE INSPECTION PHOTOGRAPHS (22
JULY 2021)
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Plate 1: Site surface (view south-west)

Plate 2: Trenching to remove corrugated
asbestos fencing, southern site boundary.

Plate 3: Trenching to remove additional corrugated
asbestos fencing, identified along the northern
site boundary.
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Plate 4: Proposed outdoor play area (south-west corner of the site). Additional, shallow trenching on
a grid basis to confirm absence of ACM completed in this area following identification and removal
of additional corrugated sheet fencing

Plate 5: Processed “clean” stockpiles generated during trenching activities, stored on geofabric.
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APPENDIX D: EA REVIEW: REMEDIATION/ VALIDATION
REPORT

721016 RLC Lakeside Drive EA_V01



16 December 2021

Ray Laurence Constructions
6 Raphael Road
Winnellie NT 0820

Attention: Charles Dickman
Managing Director

Dear Charles,

Contaminated Land Auditor (CLA) review of the Site Remediation and Validation
report, 77 Lakeside Drive, Alawa, NT

Please find attached our comments (in Table 1) based on a review of the following report:

e Prensa (2021) Site Remediation and Validation Report, 77 Lakeside Drive, Alawa, NT.
For Ray Lawrence Constructions. Ref 93551B. Dated November 2021.

In summary, the CLA concurs (pending acceptance of the comments provided) with the
findings of the remediation and validation report that:

e Asbestos impacts (ACM) and asbestos fines (AF)/ friable asbestos (FA) historically
identified on site was adequately delineated during the investigation phase and has been
appropriately remediated via a combination of emu picking (with tilling), excavation and
off-site disposal in accordance with the endorsed remediation action plan (RAP, Prensa,
2021). This is supported by validation results (visual validation and analytical results for
AF/ FA).

e While it is understood one validation sample reported an AF /FA exceedance
(0.002 w/w %/ criteria: 0.001 w/w%) and remains on site; on review of the
laboratory analytical certificate, this exceedance was deemed attributable to a
bonded ACM fragment passing through the 7mm sieve. On this basis (the
material was bonded, rather than free fibres) and, given the material is located at
the base of a remediation trench, buried beneath clean material; this minor
exceedance is not considered to represent a risk to current and/or future site
users; and

» Sufficient investigation of non-asbestos chemicals of potential concern (CoPCs)! has now
been completed (Prensa, 2019 [PSI] augmented by additional verification sampling
Prensa, 2021d) to confidently conclude there is no risk posed to current and future site
users associated with exposure to soil at the site.

' Namely total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes and naphthalene
(BTEXN), polycyclic aromatic hydrocarbons (PAHs), metals and organochlorine/ organophosphate pesticides
(OCP/ OPPs)

Glaeba (07) Pty Ltd trading as Environmental Earth Sciences QLD
Unit 3, 1 Ross Street, Newstead, QLD, 4006
PO Box 3207, Newstead, QLD, 4006
P. 617 3852 6666 E. info@eesigroup.com
www.eesigroup.com



Consequently, the CLA concurs that the site has been successfully remediated and validated
and agrees that the site has been rendered suitable for the proposed future use (childcare
centre).

If you have any queries concerning this report, contact the undersigned on (07) 3852 6666.

For and on behalf of
Environmental Earth Sciences QLD

Mark Stuckey Kat Spruth
Contaminated Land Auditor Auditor’'s Assistant
720016 Lt4

References

Prensa (2019). Preliminary Site Investigation, Lot 9260, Town of Nightcliff, Northern Territory
(20 June 2019);

SLR (2021a). Site Investigation and Asbestos Contamination Assessment, 77 Lakeside
Drive, Alawa, NT (10 January 2021);

SLR (2021b). Remediation Action Plan, 77 Lakeside Drive, Alawa, NT (10 March 2021);

Prensa (2021a). Document review, ACM in Soil for the property located at 77 Lakeside Drive,
Alawa, Northern Territory (16 April 2021);

Prensa (2021b). Remediation Action Plan, 77 Lakeside Drive, Alawa Northern Territory,
prepared for Ray Laurence Constructions, June 2021;

Prensa (2021c). Asbestos Clearance Cetrtificate — Asbestos Remediation Works conducted
at 77 Lakeside Drive, Alawa, NT (21 July 2021); and

Prensa (2021d) Site Remediation and Validation Report, 77 Lakeside Drive, Alawa, NT. For
Ray Lawrence Constructions. Ref 93551B. Dated November 2021.
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Table 1: Report Comments

Item

Section(s) in
report

General

Figures

Environmental Earth Sciences Comments

The remediation and validation report generally provides a clear, logical and stepwise narrative to the works completed at the site to
remediate asbestos containing materials (ACM) and asbestos fines. However, it is important to note that the supplementary assessment
completed for other contaminants of potential concern (CoPCs) to “top up” the original sampling frequencies to Australian Standard is an
important component of the overall works package. Reference to this item/requirement should therefore be included in the project objectives.

Also note, as this was “supplementary” sampling — when discussing results, it is important not only to discuss those samples collected during

the supplementary works package, but also the historic investigation results upon which reliance is placed (Prensa PSI, 2019), to achieve the
Australian Standard Density for these non-asbestos CoPCs. Please revisit the Section 14 discussion, the Tables section and Figures with this
in mind — providing a complete dataset.

The Figures appended to the report should be sufficient to “tell the story” of the remediation and validation program. Presenting site
condition (pre remediation) which essentially triggered the remediation requirements, then showing the phased remediation and
validation activities completed thereafter. Consequently, please revisit this section and provide adequate figures to support the text.
(Refer to the RAP as some Figures could potentially be repurposed, here).

Particularly:
Pre remediation site condition/setting the scene:

o  Site layout/ features plan: this figure should include key site features pertinent to the remediation effort including the asbestos cement
fence, stockpile locations and asbestos observed at surface.

e Asbestos: Site condition pre-remediation. This should include historic investigation locations and exceedances clearly demonstrating
where contamination (both surface and in-ground) was previously identified and thereby providing clarity on the remediation proposed to
be completed at the site.

Supplementary Investigation (other CoPCs):

e Other CoPCs: A figure should be provided showing historic and current investigation locations for “other CoPCs” (TRH, BTEXN, PAH,
OCPs, OPPs) to clearly demonstrate that an appropriate sampling frequency/site coverage for other CoPCs was achieved.

Remediation/ validation:

e It would be useful to provide a series of figures showing the phased remediation and validation activities completed at the site rather than
trying to put everything on one figure. Particularly as actual remediation completed, varied from that which was proposed due to the
identification of additional asbestos fencing in-ground that required removal.

In addition:
e The text indicates one AF/FA exceedance (0.0002 w/w%) was present at depth following validation — this should be shown on the figure.
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Item

10

11

Section(s) in
report

Executive
Summary

3 Objectives

3.1 Scope of
work

4. CSM

6.1.2 Site
location...

NEW

7 ldentified
Contamination

9 Remediation
Option

10.1 Surface
contamination

Environmental Earth Sciences Comments

e  Section 3.1.1 suggests some stockpiles were visually abated, and some were subject to validation sampling. Please ensure a figure is
provided which shows which stockpiles were visually cleared and which were sampled (for those sampled, sampling locations should be
shown). showing stockpile sampling locations.

Figure 2 (and other stockpile figures):
e Please ensure stockpile IDs are clearly presented on the Figure, particularly as the former consultant, SLR, identified several stockpiles
on site prior to Prensa’s involvement, that were not associated with the asbestos excavation and remediation activities.

Please review and update (as required) in relation to comments provided on report body, below.

Please update the objectives to include reference to verification sampling and purpose for this assessment

e Should this be Section 4?

e  For clarity, please expand upon “other contaminants of concern” in this section. (i.e., reference to TRH, BTEXN, PAH, metals OCP/
OPPs).

¢ Please include a sentence that effectively states “as other contaminants of potential concern were not identified at the site above LOR/
assessment criteria, no viable exposure pathways are considered to exist and thus have not been included in the CSM provided”

e Table 1 —Include Stockpile designations for clarity.

e  Surrounding land uses: South?

Please include (or expand Section 6.1.2) to include typical site condition and surrounding environment information (e.g. soils, geology).

e Consider re-naming to “Site condition — pre remediation”.

e As per comment 2, please provide and reference a specific figure/figures showing historic distribution of surface ACM and AF/FA w/w%
information. A summary of previous results in tabulated format may be useful and limit the requirement for lengthy additional description.

While the Auditor notes references to Appendices are included, it is preferable to include key, relevant information in the report text.

e To improve the logical flow of the document, it would be worth moving Section 9 — Remediation option, before remediation objectives/
criteria.

e Please ensure all asbestos surface clearance and decontamination inspection certificates are included in an appendix and cross-
referenced from this section.

o Please include brief supporting rationale for the validation sampling frequency (1 per 65 md).
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Section(s) in

Item Environmental Earth Sciences Comments
report
o Please tabulate laboratory analytical data for asbestos validation samples and present in the Tables section.
e Was asbestos fibre monitoring completed during raking and tilling? Please provide information, include fibre monitoring results in an
appendix and cross-reference.
12 10.2 Stockpile e  For clarity it would be preferable to tabulate the data provided per Stockpile. Headings could include:
Abatement «  Stockpile ID,
e volume,
e Validation type (visual/sampled),
o Clearance certificate reference/ date (where visual validation was completed)
e Number of samples (where samples collected)
o Fate (off-site disposal/ reuse).
e Refer comment 2 regarding figures.
13 10.3 In-situ e Please ensure all asbestos surface clearance and decontamination inspection certificates are included in an appendix and cross-
Corrugated referenced from this section.
:ﬁ:;ﬁgtg e Please tabulate laboratory analytical data for asbestos validation samples and present in the Tables section.
e Refer comment 2 regarding Figures
14 11.4 Airborne e  Consider if Section 11.4 could be combined with Section 13.1 in some way. Both appear to present the same information, with the latter
Fibre more detailed (including dates).
monitoring
15 12 Validation e  Section 12 validation sampling and Section 13 Validation results discussion appear a little muddled and repetitive — perhaps revisit the
sampling structure here and see if it is possible to alter the order/combine sections without affecting the logical flow of the document. For example:

e Section 12.2 and Section 13.2 both discuss visual clearance inspections to varying level of detail;

«  Section 13.3 is intended to discuss validation sampling results and particularly, validation failures. Yet the Table summarising
validation pass/fails is provided in Section 12.1 “validation sampling methodology while these results are referenced from the
overarching Section 12 Validation Sampling section.

e Perhaps try and amend the structure so the validation sampling plan information is kept in Section 12 — sampling method, sampling
frequency and types only, then all information pertaining to assessment findings/laboratory/monitoring data discussion and validation
pass/ failures/ extra remediation and validation requirements is presented in Section 13.
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Section(s) in

Item Environmental Earth Sciences Comments
report
16 14 Verification ¢ Please expand Section 14 to include more specific reference to previous investigation data for non-asbestos contaminants of potential
sampling concern including an update of Table 8 to include reference to historic data, the Tables Appendix and associated Figures.
This is particularly important as the 4 supplementary samples (VERO1-VERO04) were collected for the purpose of ensuring the dataset
for non-asbestos CoPCs met Australian Standard density, therefore for completeness, the entire dataset must be included and
referenced here.
17 14.2 Adopted  «  Please update references to include ElLs and ESLs.
verlflcaFlon e While the focus of the assessment was to confirm no risks to human health, please provide assessment against ecological assessment
criteria criteria for completeness.
18 15 QA/QC ¢ Please include sentence confirming whether or not rinsate or trip blank/trip spike samples were collected during the verification sampling
campaign and justification as to why/ why not.

e Please include commentary to confirm stance with respect to QA/QC samples for asbestos (The CLA concurs these are not necessary,

but please include a sentence to bottom out this item).
19 Tables Table A1:

e Please update to include all non-asbestos CoPC sample results (including historic) to demonstrate minimum sampling frequencies have
been met.

e Please include duplicate and triplicate results in Table A1.

e Please update to include EILs/ESLs (discussion of soil contamination in text should be updated to include this information for a site
suitable for “any use”

e  Were any other QA/QC samples (rinsates/ trip blanks/ spikes) collected as part of the supplementary “other CoPC” assessment
program? If so, please tabulate.

General — additional:

e  While it recognised Table 7 (in text) provides a summary of validation sampling data, please provide tables (similar to the “Table 1”)
clearly presenting laboratory data against adopted assessment/ validation criteria. This should include asbestos presence/ absence and
asbestos fines w/w% data. Preferably such tables should also include a column indicating, phase of investigation/type of sample
collected to allow activities described in the text, to be traced back to tabulated data, which, in turn, is clearly presented on
accompanying Figures (refer comment 2).

e e.g. Sample types/investigation phases could include: Historic/ pre-remediation, validation phase 1/ phase 2/ phase 3.

e It may also be useful to include a table clearly demonstrating visual validation events and to which areas this pertains. May even be
worth showing this in a Figure for clarity.

20 Appendices Appendix headers — check spellings (Appendix C — remediation typo).
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ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific scope of works
requested by, planned with and approved by the client. It cannot be relied on by any other third party for any
purpose except with our prior written consent. Client may distribute this report to other parties and in doing so
warrants that the report is suitable for the purpose it was intended for. However, any party wishing to rely on this
report should contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation
may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and
or groundwater. However, contaminants may be present in areas that were not investigated, or may migrate to
other areas. Analysis cannot cover every type of contaminant that could possibly be present. When combined
with field observations, field measurements and professional judgement, this approach increases the probability
of identifying contaminated soil and or groundwater. Under no circumstances can it be considered that these
findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when
they are taken. Actual conditions between sampling locations differ from those inferred because no professional,
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what
is hidden below the ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that predicted. Nothing
can be done to prevent the unanticipated. However, steps can be taken to help minimize the impact. For this
reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental
Earth Sciences QLD. This will identify variances, maintain consistency in how data is interpreted, conduct
additional tests that may be necessary and recommend solutions to problems encountered on site. Other parties
may misinterpret our work and we cannot be responsible for how the information in this report is used. If further
data is collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and interpretation of
legislation is changing rapidly. Our interpretation of the investigation findings should not be taken to be that of
any other party. When approval from a statutory authority is required for a project, that approval should be
directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should not be used for any
other purpose. This report is provided on the condition that Environmental Earth Sciences QLD disclaims all
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part,
on the contents of this report. Furthermore, Environmental Earth Sciences QLD disclaims all liability in respect of
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client,
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated
in the brief outlined in Environmental Earth Sciences QLD’s proposal number and according to Environmental
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever
that may arise in any way in connection with the supply of services. Under circumstances where liability cannot
be excluded, such liability is limited to the value of the purchased service.

General Limitations 6 April 2009 Page 1 of 1
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