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lluka Resources Limited (lluka) proposes to develop a mineral sands mine in south-western New South
Wales (NSW), known as the Balranald Mineral Sands Project (the Balranald Project). The Balranald Project
includes construction, mining and rehabilitation of two linear mineral sand deposits, known as West
Balranald and Nepean, located approximately 12 kilometres (km) and 66 km north-west of the town of
Balranald, respectively.

In NSW, the Balranald Project requires development consent under Part 4, Division 4.1 of the EP&A Act.
Part 4 of the EP&A Act relates to development assessment. Division 4.1 specifically relates to the
assessment of development deemed to be significant to the state, known as State significant development
(SSD). The Balranald Project is a mineral sands mining development which meets the requirements for SSD.

Niche Environment and Heritage has been commissioned to undertake an Aboriginal Cultural Heritage
Assessment report for the SSD application for the Balranald Project. The Aboriginal Cultural Heritage
Assessment report has been carried out accordance with the SEARs and with reference to the following
standards, guidelines and policies:

e Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (NSW
Department of Environment, Climate Change and Water [DECCW] 2010a) (the Code).

e Guide to investigating, assessing and reporting on Aboriginal cultural heritage in NSW (NSW Office of
Environment and Heritage [OEH] 2011).

e Draft Guidelines for Aboriginal Cultural Heritage Assessment and Community Consultation (NSW
Department of Environment and Conservation, 2005).

e Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010 (the ACHCRs) (DECCW
2010b).

Consultation for the Balranald Project has been undertaken in accordance with the ACHCRs as these meet
the fundamental tenants of the Draft Guidelines for Aboriginal Cultural Heritage Assessment and
Community Consultation (DEC 2005), while meeting current industry standards for demonstrating effective
consultation with Aboriginal communities.

As a result of the above consultation, the following five organisations and persons have become Registered
Aboriginal Parties (RAPs) to the Balranald Project for the purposes of the ACHCRs:

e Balranald LALC.

e Kay Dowdy (nee Murray).

e Balranald Aboriginal Health Service (BAHS), Daniel Kelly Snr representing Mutthi-Mutthi Nations.
e Ali Maher National Koorie Site Management.

e Paul Charles Kullila Site Consultants.

The cultural heritage survey for the Balranald Project EIS was conducted over three field programs between
2012 and 2014. The field programs involved a total of 535 person days of survey.

A total of 548 Aboriginal sites were identified across all archaeological investigations for the Balranald
Project, including due diligence assessments and the 2012, 2013 and 2014 EIS field programs. These sites
were added to the Balranald Project Aboriginal Heritage Database.

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 1
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Approximately 76% of the identified Aboriginal sites (417) of these sites are located in or within 100 m of
the Project Area (Table 12). 383 Aboriginal sites are located within the Project area. 256 Aboriginal sites
were located within the disturbance area.

To understand the likelihood of Aboriginal objects being present within the project area an analysis of the
Balranald Project Aboriginal Heritage Database was undertaken. This analysis looked at the number and
density of sites and artefacts recorded and their proximity and relationship with a number of
environmental proxies. Stronger associations with the presence and density of sites were noted with
certain landscape features. These associations were then classified into areas of high, moderate and low
archaeological risk and visualised in a GIS to form the archaeological risk layer. The archaeological risk layer
has been designed to inform management and mitigation responses and suggests the likelihood of
Aboriginal objects being present in the project area. Areas of moderate to high archaeological risk were
identified in approximately 34.4% of the disturbance area.

An assessment of significance was undertaken for individual sites and the project area. The Project area has
social significance to the Aboriginal community because it contains archaeological sites and traditional
resources that establish a link between the past and present Aboriginal use of the land.

The project area contains landscapes which have high and moderate archaeological value, but for the most
part contains landscapes that are of low archaeological value. The high and moderate value areas include
the Box Creek distributary stream of the Lachlan River (at the northern end of the West Balranald mine)
and areas of relict lake fringes and depressions associated with the northern injection borefields. These
parts of the project area are significant because they may reveal important details about how and when
Aboriginal people lived in this area, and how Aboriginal settlement of the area relates to, and informs what
is known of Aboriginal history in adjoining areas, including the Willandra Lakes Region World Heritage Area.
In particular the areas of high and moderate significance within the project area may provide a story of how
people have utilised the area, and how this utilisation relates to the active and inactive phases of Box
Creek’s history and the episodic filling history of the lakes as the availability of water changed from the
terminal Pleistocene to the present. As well as providing information about the chronology and nature of
Aboriginal settlement of the region, the project area may also provide additional information on the local
and regional use and distribution of resources, such as raw materials for making stone tools.

A copy of the draft Aboriginal Cultural Heritage Assessment was provided to the Registered Aboriginal
Parties between 26 February 2015 and 3 March 2015. Between 28 and 34 days were provided for
Registered Aboriginal Parties to provide written responses to the draft report. Comments were received
from the four groups and incorporated into this document.

An impact assessment was completed for the sites and management and mitigation measures considered.
As a result of the archaeological investigation and community consultation the following recommendations
were made.

Aboriginal Cultural Heritage Management Plan
1. An Aboriginal Cultural Heritage Management Plan (ACHMP) should be developed for the Project.

2. The ACHMP must articulate the mitigation and management measures presented in this report for
the development, operational and decommissioning stages of the Project.

3. The ACHMP should be developed in consultation with the RAPs.

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 2
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4. The ACHMP must include, but not be limited to the following:

a) Protocols that prescribe the involvement of the RAPs in the preparation, implementation
and ongoing review and maintenance of the ACHMP.

b) Protocols that prescribe the involvement of the RAPs in cultural heritage works conducted
under the ACHMP.

c) Provisions for the management of culturally sensitive information.

d) A communications protocol that describes clear methods of communication, including
expectations of suitable notification and response times, between lluka and the RAPs.

e) Procedures to establish and maintain (via frequent scheduled updates) a GIS database of
Aboriginal heritage sites, their boundaries, their management status and archaeological risk
identified within the Project area (i.e. the Balranald Project Aboriginal Heritage Database).

f) A protocol for the protection, storage, management and access arrangements for (short
and long-term) salvaged Aboriginal objects informed by the wishes of the RAPs.

g) A protocol for the discovery and management of human remains within the Project area,
including stop work provisions and notification protocols.

h) Procedures for the management and reporting of previously unknown Aboriginal heritage
sites that may be identified during the life of the Project, consistent with the management
measures described in Section 14 (ie. management measures should give consideration to
the site’s heritage values).

i) Protocols for heritage awareness training to be incorporated into the mine site inductions
for both employees and sub-contractors who may be conducting works within the Project
area which have the potential to impact on any Aboriginal heritage site or are working in
areas of moderate to high archaeological risk.

i) A procedure for documenting, communicating and incorporating into the ACHMP a record
of authorised impacts to sites, and a record of sites avoided (through detailed design for
example).

k) Procedures for activities when working in moderate and high archaeological risk layers,
including but not limited to:
= Constraining vehicle and people movements to defined disturbance footprints (to
minimize the risk of disturbance outside of the footprints)

= Implementation and maintenance of controls for sediment, erosion and waterflow
through instruments such as the ESCP.|

= Avoidance of known sites and areas of high risk (via , temporary fencing, signage
etc)

5. Procedures for the preparation and staged implementation of the archaeological research and
salvage programs (see additional recommendations in recommendations 7 and 8).

6. Aregular review process for the ACHMP that:

a) Considers operational adequacy and efficacy.
b) Updates the management detail of the ACHMP as the project progresses.

c) Reviews the compliance of the ACHMP outcomes against the Project approval.

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 3
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d) Initiates a mechanism for amendment in accordance with the above protocols.

Additional Recommendations

7. Surface salvage collection and management of areas based on risk rating

A detailed surface salvage collection program for sites directly disturbed as a result of the Project.
The scope of the surface salvage collection program will include the following (as described in
Section 14.1.3.

a) Moderate Risk Layer areas

= Pre-impact block surface clearance and surface salvage of sites within the
disturbance area - collection of all visible surface artefacts and collection of dating
samples.

b) High Risk Layer areas

=  Pre-impact block surface clearance and surface salvage of sites within the
disturbance area - collection of all visible surface artefacts and collection of dating
samples.

c) Low Risk Layer areas

= No management

Details of the surface collection program should be contained in the ACHMP.

8. Archaeological research and salvage excavation program
A detailed archaeological research and salvage excavation program for Aboriginal heritage sites and
the archaeological risk layers that will be subject to surface disturbance as a result of the final
footprint associated with the Project. The research and salvage program must include the detail of
the proposed salvage works, including the following (as described in Section 14):

a) Methods for accurate location recording and surface salvage collection of artefacts.

b) Methods for accurate location recording and collection of dating samples.Methods for the
undertaking of salvage excavations in
up to eight locations within the final disturbance footprint and within landforms within the moderate to
high risk layer that are associated with known sites a have the greatest potential to contribute to our
understanding of past Aboriginal land use in the project area (areas of research interest) and that include

c)

= Exact and appropriate locations of the proposed excavations, including their nature
and size;

= Justification — both scientific and economic - of appropriate scale and scope of the
works;

= Geomorphic analysis by a qualified geomorphologist;
= Collection of charcoal and OSL dating samples;

= Collection of soil samples;

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 4
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= Collection of artefacts and other cultural materials (if present); and

= Reporting procedures.

d) Details of the research and salvage program should be contained in the ACHMP as per
recommendation 4.

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 5
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2.1 Overview

lluka Resources Limited (lluka) proposes to develop a mineral sands mine in south-western New South
Wales (NSW), known as the Balranald Mineral Sands Project (the Balranald Project). The Balranald Project
includes construction, mining and rehabilitation of two linear mineral sand deposits, known as West
Balranald and Nepean, located approximately 12 kilometres (km) and 66 km north-west of the town of
Balranald, respectively.

lluka is seeking development consent under Part 4, Division 4.1 of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act) for the Balranald Project, broadly comprising:

e Open cut mining of the West Balranald and Nepean deposits, referred to as the West Balranald and
Nepean mines, including progressive rehabilitation.

e Processing of extracted ore in the project area to produce heavy mineral concentrate (HMC) and
ilmenite.

e Road transport of HMC and ilmenite from the project area to Victoria.

e Backfilling of the mine voids with overburden and tailings, including transport of by-products from the
processing of HMC in Victoria back to the project area for backfilling in the mine voids.

e Return of hypersaline groundwater extracted prior to mining to its original aquifer by a network of
injection borefields.

e An accommodation facility for the construction and operational workforce.
e Gravel extraction from local sources for construction requirements.
e A water supply pipeline from the Murrumbidgee River to provide fresh water during operation.

Separate approvals, are being sought for:

e The construction of a transmission line to supply power to the Balranald Project; and
e Project components located within Victoria.

2.2 Approval process

The planning approval process for the Balranald Project is complex as it requires a number of approvals in
NSW and Victoria, as well as approval from the Commonwealth. In NSW, the Balranald Project requires
development consent under Part 4, Division 4.1 of the EP&A Act. Part 4 of the EP&A Act relates to
development assessment. Division 4.1 specifically relates to the assessment of development deemed to be
significant to the state, known as State significant development (SSD). The Balranald Project is a mineral
sands mining development which meets the requirements for SSD.

An application for SSD must be accompanied by an environmental impact statement (EIS),prepared in
accordance with the NSW Environmental Planning and Assessment Regulation 2000 (EP&A Regulation).

An approval under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) is required for the Balranald Project (with the exception of the transmission line which will be
subject to a separate EPBC Act referral process). A separate EIS will be prepared to support an application
in accordance with the requirements of Part 8 of the EPBC Act.
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2.3 NSW Secretary’s environmental assessment requirements

This EIS has been prepared to address specific requirements provided in the Secretary’s environmental
assessment requirements (SEARs) for the SSD application issued on 2 December 2014.

This Aboriginal Cultural Heritage Assessment report has been prepared to address specific requirements for
Heritage in the SEARs.

Table 1: Relevant SEARs for this assessment

Requirement Section addressed

An Aboriginal Cultural Heritage Assessment (including both cultural and archaeological significance)
which must:

= Demonstrate effective consultation with Aboriginal communities in determining and assessing  Section5
impacts and developing and selecting mitigation options and measures

= Qutline any proposed impact mitigation and management measures (including an evaluation Section 13, Section 14
of the effectiveness and reliability of the measures)

2.4 Commonwealth requirements

The project was referred to the federal Department of Sustainability, Environment, Water, Population and
Communities (SEWPaC), now the Department of the Environment, under the Environment Protection and
Biodiversity Conservation Act 1999 (Cth) (EPBC Act). SEWPaC provided a response to the referral identifying
the following key assessment requirements relevant to Aboriginal cultural heritage:

e Impacts on world heritage values of a declared World Heritage property listed under Section 12 and
15A of the [EPBC Act];

e Impacts on the national heritage values of a National Heritage place listed under section 15B and 15C of
the [EPBC Act].

In addition SEWPaC identified the following requirements relevant to Aboriginal cultural heritage for
consideration in an Environmental Impact Statement (EIS):

e Adescription of the World Heritage values and National Heritage values of any relevant World Heritage
properties or National Heritage places which may be directly or indirectly impacted by the action,
including but not limited to the Willandra Lakes Region World Heritage property (National Heritage
place).

e Adescription of the research methodology used to assess impacts to World Heritage and National
Heritage values and, if fieldwork was undertaken, details including: the dates the fieldwork was
undertaken, the area covered, who undertook the fieldwork and the methods employed.

e Identification of the relevant Indigenous people with rights or interests in the Willandra Lakes Region,
and how these people were determined as the relevant Indigenous people.

e Adescription of the consultation process undertaken to seek active involvement from the relevant
Indigenous people with rights or interests. The department strongly encourages the use of Ask First
principles and the principle of free prior informed consent when engaging with Indigenous
communities.

e A detailed description and assessment of the nature and extent of all relevant impacts, including direct,
indirect, facilitated and cumulative impacts at all stages of the action that the action will have or is
likely to have in the short-term and long-term on:
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= the World Heritage values of a declared World Heritage property listed under Sections 12 and
15A of the EPBC Act;

= the National Heritage values of a National Heritage place listed under section 15B and 15C of
the EPBC Act.
e Adescription of the research methodology used to assess impacts on World Heritage and National
heritage values, including full details of any fiel[dwork undertaken.

e Results and conclusions of research undertaken to assess the impacts of the action on the World
Heritage and National heritage values of the Willandra Lakes Region, including details of consultation
with the relevant Indigenous people with rights or interests in the Willandra Lakes Region.

e Aletter from any relevant Indigenous people who have been involved in a particular study, have
asserted a particular view or have provided information that has influenced the findings of the
assessment, confirming that they understand what has been written in the relevant parts of the EIS and
agree that this is an accurate reflection of their view and/or involvement.

e Evidence that advice from relevant Indigenous people has been taken into consideration. If you decide
not to follow advice given in the interests of the protection of Indigenous heritage values, a robust
justification must be provided.

e For proposed avoidance and mitigation measures relevant to Indigenous heritage values, evidence of
consultation with relevant Indigenous people with rights or interest.

2.5 Purpose of this report

Niche Environment and Heritage has been commissioned to undertake an Aboriginal Cultural Heritage
Assessment report for the SSD application for the Balranald Project. The Aboriginal Cultural Heritage
Assessment report has been carried out accordance with the SEARs and with reference to the following
standards, guidelines and policies:

e Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (NSW
Department of Environment, Climate Change and Water [DECCW] 2010a) (the Code).

e Guide to investigating, assessing and reporting on Aboriginal cultural heritage in NSW (NSW Office of
Environment and Heritage [OEH] 2011).

e Draft Guidelines for Aboriginal Cultural Heritage Assessment and Community Consultation (NSW
Department of Environment and Conservation, 2005).

e Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010 (the ACHCRs) (DECCW
2010b).
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All development for the Balranald Project that is the subject of the SSD application is within the project

area (Figure 1, Figure 2, Figure 3, Figure 4, Figure 5 and, Figure 6). The project area is approximately 9,964

ha, and includes the following key project elements:

West Balranald and Nepean mines;

West Balranald access road;

Nepean access road;

injection borefields;

gravel extraction;

water supply pipeline (from the Murrumbidgee River); and
accommodation facility.

Within the project area, the land directly disturbed for the Balranald Project is referred to as the

disturbance area. For some project elements in the project area, a larger area has been surveyed than

would actually be disturbed. This enables some flexibility to account for changes that may occur during

detailed design and operation. The project area and disturbance area for each project element are in Table

2.

In this report “project area” refers only to the land on which the key project elements are located.

Table 2: Balranald Project — Project area and disturbance area

Project element Project area (ha) Disturbance area (ha)
West Balranald mine 3,059 3,059
Nepean mine 805 805
West Balranald access road 128 52"
Nepean access road 173 56°
Injection borefields 5,721 1,214°3
Gravel extraction 42 42°
Water supply pipeline 29 11
Accommodation facility 7 7
Total 9,964 5,346
Notes: 1. 60 m wide corridor within project area

2. 40 m wide corridor within project area
3. 100 m wide corridors within project area

4. 15 m wide corridor within project area

Balranald Mineral Sands Project Aboriginal Cultural Heritage Assessment 9
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4.1 Proposed Activities

The Balranald Project involves the development of mine areas and supporting infrastructure. The key
project elements are described in detail below.

4.2 West Balranald and Nepean Mines

The West Balranald and Nepean mines include:

e open cut mining areas (ie pit/mine void) that would be developed using conventional dry mining
methods to extract the ore;

e soil and overburden stockpiles;
e ore stockpiles and mining unit plant (MUP) locations;

e aprocessing area (at the West Balranald mine), including a mineral processing plant, tailings storage
facility (TSF), maintenance areas and workshops, product stockpiles, truck load-out area, administration
offices and amenities;

e groundwater management infrastructure, including dewatering, injection and monitoring bores and
associated pumps and pipelines;

e surface water management infrastructure;

e services and utilities infrastructure (eg electricity infrastructure);

e haul roads for heavy machinery and service roads for light vehicles; and

e other ancillary equipment and infrastructure.

The location of infrastructure at the West Balranald and Nepean mines would vary over the life of the
Balranald Project according to the stage of mining.

4.3 Injection borefields

The Balranald Project requires a network of injection borefields in the project area for the return of
hypersaline groundwater to the Loxton Parilla Sands aquifer (Figure 4). Within each borefield,
infrastructure is generally located in two 50 m wide corridors (approximately 350 m apart) and typically
comprises:

e anetwork of pipelines with a graded windrow on either side;

e access roads for vehicle access during construction and operation;

e rows of injection wells, with wells spaced at approximately 100 m intervals; and
e aseries of water storage dams to store water during well development.

4.4 Access roads

There are two primary access roads within the project area to provide access to the Balranald Project
(Figure 1):

e West Balranald access road — a private access road to be constructed from the Balranald lvanhoe Road
to the West Balranald mine.

e Nepean access road — a route comprising private access roads and existing public roads. A private
access road would be constructed from the southern end of the West Balranald mine to the Burke and
Wills Road. The middle section of the route would be two public roads, Burke and Wills Road and
Arumpo Road. A private access road would be constructed from Arumpo Road to the Nepean mine.

The West Balranald access road would be the primary access point to the project area, and would be used
by heavy vehicles transporting HMC and ilmenite. The Nepean access road would primarily be used by
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heavy vehicles transporting ore mined at the Nepean mine to the processing area at the West Balranald
mine.

During the initial construction phase, existing access tracks through the project area from the local road
network may also be used temporarily until the West Balranald and Nepean access roads and internal
access roads within the project are established.

4.5 Accommodation facility

An accommodation facility would be constructed for the Balranald Project workforce. It would operate
throughout the construction and operation phases of the project. It would be located adjacent to the West
Balranald mine near the intersection of the West Balranald access road with the Balranald lvanhoe Road
(Figure 6).

4.6 Water supply pipeline

A water supply pipeline would be constructed to supply water from the Murrumbidgee River for operation
of the Balranald Project (Figure 6).

4.7 Gravel extraction

Gravel would be required during the construction and operational phases of the Balranald Project. Local
sources of gravel (borrow pits) have been included in the project area to provide gravel during the
construction phase (Figure 5). During the construction phase, gravel would be required for the construction
of the West Balranald access road, internal haul roads and service roads, and hardstand areas for
infrastructure. Processing operations, such as crushing and screening activities (if required) would also be
undertaken at the borrow pits. Gravel for the operational phase would be obtained from external sources.

4.8 Project schedule

The Balranald Project will have a life of approximately 15 years, including construction, mining, backfilling
of all overburden material, rehabilitation and decommissioning.

Construction of the Balranald Project will commence at the West Balranald mine, and is expected to take
about 2.5 years. Operations will commence at the West Balranald mine in Year 1 of the operational phase,
which will overlap with approximately the last six months of the construction. The operational phase would
include mining and associated ore extraction, processing and transport activities, and would be
approximately nine years in duration. This would include completion of backfilling overburden into the pits
at both the West Balranald and Nepean mines. Construction of infrastructure at the Nepean mine will
commence in approximately Year 5 of the operational phase, with mining of ore starting in Year 6, and
being complete by approximately Year 8.

Rehabilitation and decommissioning is expected to take a further two to five years following Year 9 of the
operational phase.
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5.1 The Consultation Process

In administering its statutory functions under Part 6 of the NSW National Parks and Wildlife Act 1974 (NPW
Act), the NSW OEH requires that proponents consult with Aboriginal people about the Aboriginal cultural
heritage values (cultural significance) of Aboriginal objects and/or places within any given development
area (DECCW, 2010b). The OEH maintains that the objective of consultation with Aboriginal communities
about the cultural heritage values of Aboriginal objects and places is to ensure that Aboriginal people have
the opportunity to improve Aboriginal cultural heritage assessment outcomes by:

e Providing relevant information about the cultural significance and values of Aboriginal objects and/or
places.

e Influencing the design of the method to assess cultural and scientific significance of Aboriginal objects
and/or places.

e Actively contributing to the development of cultural heritage management options and
recommendations for any Aboriginal objects and/or places within the proposed project area.

e Commenting on draft assessment reports before they are submitted by the proponent to the OEH.

The OEH guidance document the ACHCRs (DECCW 2010a) is designed to assist proponents through the
required consultation process. Consultation in the form outlined in the ACHCRs is a formal requirement
where a proponent is aware that its development activity has the potential to harm Aboriginal objects or
places. The OEH also recommends that these requirements be used when the certainty of harm is not yet
established but a proponent has, through some formal development mechanism, been required to
undertake a cultural heritage assessment to establish the potential harm a proposal may have on Aboriginal
objects and places. It is one of the SEARs and SEWPaC requirements for the project to demonstrate
effective consultation with Aboriginal communities in determining and assessing impacts and developing
and selecting mitigation options and measures.

Consultation for the Balranald Project has been undertaken in accordance with the ACHCRs as these meet
the fundamental tenants of the Draft Guidelines for Aboriginal Cultural Heritage Assessment and
Community Consultation (DEC 2005), while meeting current industry standards for demonstrating effective
consultation with Aboriginal communities.

The ACHCRs outline a four stage consultation process that includes detailed step-wise guidance as to the
aim of the stage, how it is to proceed and what actions are necessary for it to be successfully completed.
The four stages are:

e Stage 1 — Notification of project proposal and registration of interest.
e Stage 2 — Presentation of information about the proposed project.

e Stage 3 — Gathering information about the cultural significance.

e Stage 4 — Review of draft cultural heritage assessment report.

The document also outlines the roles and responsibilities of the OEH, Aboriginal Parties including Local and
State Aboriginal Land Councils, and proponents throughout the consultation process. To meet the
requirements of consultation it is expected that proponents will:
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e Bring the registered Aboriginal parties or their nominated representatives together and be responsible
for ensuring appropriate administration and management of the consultation process.

e Consider the cultural perspectives, views, knowledge and advice of the registered Aboriginal parties
involved in the consultation process in assessing cultural significance and developing any heritage
management outcomes for Aboriginal objects(s) and/or places(s).

e Provide evidence to the OEH of consultation by including information relevant to the cultural
perspectives, views, knowledge and advice provided by the registered Aboriginal parties.

e Accurately record and clearly articulate all consultation findings in the final cultural heritage
assessment report.

e Provide copies of their cultural heritage assessment report to the registered Aboriginal parties who
have been consulted.

The following outlines the process and results of the consultation conducted during this assessment to
ascertain and reflect the Aboriginal cultural heritage values of the project area. A summary of the
consultation process and records are provided in Appendix 1.

5.1.1 Stage 1 - Notifications

In accordance with Section 4.1.2 of the ACHCRs, notifications were sent on 19 December 2011 to:

e Queanbeyan OEH Environmental Protection and Regulation Group Office, Landscape and Aboriginal
Heritage Protection (South).

e Balranald Local Aboriginal Land Council (LALC).

e Office of the Registrar, Aboriginal Land Rights Act 1983 (NSW).

e National Native Title Tribunal (NNTT) South-East & Central Registry.

e Native Title Services Corporation Limited (NTSCORP).

e Balranald Shire Council.

e Lower Murray Darling Catchment Management Authority (Lower Murray Darling CMA)".

The purpose of project notification was to identify potential cultural knowledge holders for the project
area. Written responses were received from Balranald LALC, Lower Murray Darling CMA, NTSCORP, NNTT
and the OEH.

A list of potential cultural knowledge holderswas compiled from the information collected above and
invited to register an interest in the project on 7 March 2012. An invitation to participate in the project was
sent to the Willandra Lakes 2 Traditional Tribal Groups Elders Council on 7 March 2012. Newspaper
advertisements were also published in the Mildura Weekly on 9 March 2012, the Riverine Grazier on 7
March 2012 and in The Guardian on 7 March 2012, in accordance with Sections 4.1 and 4.2 of the ACHCRs.
The advertisements invited any additional Aboriginal parties to register an interest in the Aboriginal cultural
heritage assessment for the Balranald Project.

As a result of the above consultation, the following six organisations and persons have become Registered
Aboriginal Parties (RAPs) to the Balranald Project for the purposes of the ACHCRs:

e Balranald LALC.
e Kay Dowdy (nee Murray).

' The Lower Murray Darling CMA is now the (NSW Government) Local Land Services Western.
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e Balranald Aboriginal Health Service (BAHS), Mr. Daniel Kelly Snr representing Mutthi-Mutthi Nations.
e Yarkuma Aboriginal Support Service.

e Ali Maher National Koori Site Management (National Koori Site Management).

e Paul Charles Kullila Site Consultants (Kullila Site Consultants).

A consultation log detailing all Aboriginal community consultation undertaken for the Balranald Project is
provided in Appendix 1. A summary of written correspondence sent to and received from the RAPs is
provided in Appendix 1.

5.1.2 Stage 2 - Presentation of Project Information and Gathering Information about
Cultural Significance

Multiple stages of project information have been presented to the RAPs. Information has been presented in

various formats including information sessions and letters. The following outlines the initial presentation of

information to the RAPs.

Following the registration of RAPs, Iluka, in consultation with Niche, invited the RAPs to attend a project
information seminar held in Balranald on the 14 June 2012 (letter dated 30 May 2012: See Appendix 1). The
purpose of this seminar was to:

e Describe the project, explaining its scope and outlining the project with respect to environmental and
Aboriginal cultural heritage impacts.

e Provide information regarding the Aboriginal cultural heritage assessment process including the role
and responsibilities of RAPs and cultural knowledge holders.

e Describe the assessment timeframe for the completion of key assessment reports and RAP
consultation.

e Provide the proposed methodology for the cultural heritage assessment for comment.

e Seek feedback from RAPs on any aspect of the Aboriginal cultural heritage assessment and engagement
of potential services providers.

5.1.3 Stage 3 - Gathering Information about Cultural Significance

Following the 14 June 2012 information session, the RAPs were provided with a letter (dated 14 June 2012)
inviting any feedback about the project information provided and the proposed methodology for the
Aboriginal Cultural Heritage Assessment in accordance with the ACHCRs (DECCW, 2010b). Twenty-eight
days were allowed for RAPs to:

e Suggest any protocols to be adopted into the information gathering process and assessment
methodology.

e Highlight any other matters such as issues or areas of cultural significance that might affect, inform or
refine the methodology.

Written comments on the proposed methodology were received from Mr. Daniel Kelly Snr (on behalf of the
BAHS for the Mutthi Mutthi people). Appendix 1 includes a copy of the proposed methodology that was
provided to the RAPs and a full copy of Mr. Kelly’s comments. These comments are summarised below.

Mr. Kelly commented that:

e Aboriginal Cultural Sites of Significance in Area of mining interest: Artefacts- Area has archaeological
deposits, Middens, Culturally modified trees, Burials, and stone tools use.
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e Aboriginal Cultural Landscape Values (EL 7450): Cultural assessments are important and that right
through the mining process should be continuous working side by side as mining is a big contribution to
our economy and the world.

e Cultural knowledge traditional and contemporary to the mining area: Some cultural knowledge is
confidential as important to the Mutthi Mutthi people that can be shared with the Archaeologist
Aboriginal Cultural Heritage point of view Mutthi Mutthi people to have long term association with the
country should be given the upmost priority of being employed as field officer as they have cultural
knowledge and keepers shared from old to the young.

e Additional information: That all Mutthi Mutthi persons have full participation in all aspects of cultural
assessment that will be done.

No other written comments regarding this stage of the proposed cultural heritage assessment
methodology were received from the RAPs (Appendix 1). Expressions of interest to be involved in the
Balranald Project’s Aboriginal cultural heritage field assessment programme were received from the RAPs
(Appendix 1). No response was received from Ms. Kay Dowdy.

Representatives from the following RAPs participated in the Aboriginal cultural heritage field survey:

e Balranald LALC.

e BAHS: Mutthi Mutthi people.

e National Koori Site Management.
e Kullila Site Consultants.

Balranald LALC, BAHS: Mutthi Mutthi people, National Koori Site Management and Kullila Site Consultants
participated in an archaeological survey of parts of the project area in July-August 2012, September-
October 2013, October and December 2014.

As part of the Stage 3 review process, lluka in association with Niche invited all RAPs to a review of the
results of the Aboriginal cultural heritage field assessment. A seminar was held in Balranald on 16 October
2012 presenting a summary of the results, how the assessment was conducted, what Aboriginal sites and
objects were located and what impacts were likely to these Aboriginal sites and objects. Some verbal
feedback was received from a number of RAPs representatives present at the meeting, with the main
themes of discussion being:

e site avoidance where possible.
e appropriate management of any objects collected.

e the strong desire of the RAPs to remain informed and involved in the decision making processes with
regard to Aboriginal cultural heritage matters (Appendix 1).

Contact was lost with Ms. Kay Dowdy from August 2012. Regular attempts were made to contact Ms. Kay
Dowdy in writing and by phone but no further responses were received for the duration of the project.

On 14 November 2012, lluka and Niche received an email from Ms. Whitney Kirby, Manager of Yarkuma
Aboriginal Support Service Balranald. In this email Ms. Kirby made the following request:

I would like you to remove Yarkuma as a stakeholder for these meetings effective immediately.
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In 2013, revisions to the project area resulted in a need for additional archaeological survey. A project
update and invitation to participate in the archaeological survey was distributed to the RAPs. Balranald
LALC, BAHS: Mutthi Mutthi people, National Koori Site Management and Kullila Site Consultants
participated in the survey which was conducted from 21 October 2013 to 1 November 2013.

In 2014, further revisions to the project area resulted in a need for additional archaeological survey. A
project update and invitation to participate in the archaeological survey was distributed to the RAPs. BAHS:
Mutthi Mutthi people, National Koori Site Management and Kullila Site Consultants participated in the
surveys which took place during:

e 1to 18 October 2014; and,
e 8to 20 December 2014.

Balranald LALC was able to participate in the October 2014 portion of the field season but not the
December 2014 portion.

During the field program the following information was provided about cultural significance and
management of sites:

e Thesilcrete core at UD 77 was important and should be collected.

5.1.4 Stage 4 - Review of Draft Report

A project update and invitation to attend a consultation meeting was sent to the RAPS on 27 January 2015.
The consultation meeting was held on 26 February 2015. In attendance were representatives of Balranald
LALC (Nanette Smith, David Edwards, Maxine Kelly), National Koori Site Management (Kyle Denazzi) and
Kullila Site Consultants (Geoffery Maher). Apologies were received from BAHS: Mutthi Mutthi people (Mr.
Daniel Kelly Snr). Niche Environment and Heritage presented the results of the draft Aboriginal Cultural
Heritage Assessment and provided a hard copy and digital copy of the draft report to the attendees with a
28 day timeframe for written responses. The meeting included discussions on the draft management and
mitigation measures.

Following from the meeting:

e Ahard and digital copy of the draft ACHAR was sent to BAHS: Mutthi Mutthi people by post on 2
March 2015 with 28 days provided for written responses. In addition, a digital copy of the
presentation, the draft report and a summary of the outcomes of the project meeting were
emailed on the 2 March.

e Adigital copy of the presentation given on the 26 February was emailed to all RAPs on the 2 March
2015;

e A hard and digital copy of the draft ACHAR, a hard copy of the presentation and a letter outlining
the project timeframes were posted to Ms. Kay Dowdy on 3 March 2015 with 28 days provided for
written responses;

e Asrequested in the meeting, additional hard copies of the ACHAR were sent to Balranald LALC to
assist in communication with their members.
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Follow up emails and phonecalls were made to all RAPs between 18 March and 27 March.

As a result of the above consultation process, written and verbal feedback on the draft report was provided
by:

e Balranald LALC,

e BAHS: Mutthi Mutthi people,

e National Koori Site Management and
e Kullila Site Consultants.

Full copies of written responses are provided in Appendix 1. Responses to each submission received on the
draft ACHA and as a result of the consultation meeting are provided in Table 3.
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Table 3: Submissions and Responses to the draft ACHA

Submission
Number

Date, Registered
Aboriginal Party,
Method

26 February 2015,
Balranald LALC, Kullila
Site Consultants,
National Koori Site
Management, meeting
discussions

26 February 2015,
Balranald LALC,
meeting discussions

26 February 2015,
Balranald LALC,
meeting discussions

27 March 2015, Balranald
LALC, Written

Balranald Mineral Sands Project

Comment on Draft ACHA

Aboriginal objects must stay on country and there needs
to be the respectful treatment of human remains if they
are found

Involvement of elders and using the archaeology as
educational tools to teach

Thanking the ancestors/welcome to country for
contractors

“the report indicates consultation with the Mutthi Mutthi
clan and as there are descendants from other clans such
as the Nari Nari and Yitti Yitti clans living in the Balranald
area, represenatives of these clans should have been
involved in the initial consultation process. However,
having said that, is it possible that consultation with the
Nari Nari and Yitti Yitti clans was not required as the
archaeological site work undertaken was not located
within these clan areas?”

Aboriginal Cultural Heritage Assessment
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Response

An Aboriginal Cultural Heritage Management Plan will be developed in consultation with

the RAPs that includes:

= aprotocol for the collection, storage and management (short and long term) of any
salvaged material;

= aprotocol for the return of salvaged materials following the completion of
mining;

= aprotocol for the discovery and management of human remains within the Project
area, including stop work provisions and notification protocols; and

= procedures for the management and reporting of previously unknown Aboriginal
heritage sites that may be identified during the life of the Project, consistent with the
management measures described in Section 14 (ie. management measures should
give consideration to the site’s heritage values).

As detailed in above, an Aboriginal Cultural Heritage Management Plan will be developed
in consultation with the RAPs. The plan will include a protocol for the collection, storage
and management (short and long term) of any salvaged material

An Aboriginal Cultural Heritage Management Plan will be developed in consultation with
the RAPs including protocol for heritage awareness. lluka will also review opportunities to
include welcome to country introductions across project activities.

lluka has undertaken the required consultation as per the ACHRs (see Section 5 above).

Balranald LALC registered and became a Registered Aboriginal Party (RAP) and has been a
primary stakeholder for the duration of the project. Part of their role was to communicate
the project to their members, provide information regarding any cultural significance or
issues of cultural concern for the project area, nominate and select sites officers to
participate in the archaeological fieldwork and have involvement in the development of
the management of any Aboriginal heritage values.

It is valuable that individuals who identify as Mutthi Mutthi, Ytta Yitta and Nari Nari and
who have connection to the project area have now been included by the LALC in the
project and have been provided with the opportunity to comment on cultural significance
and management of Aboriginal heritage values within the area.
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27 March 2015, Balranald
LALC, written

27 March 2015,
Balranald LALC (David
Edwards), telephone
conversation

27 March 2015 Balranald
LALC (David Edwards),
telephone conversation

27 March 2015, BAHS,
Daniel Kelly, written

27 March 2015, BAHS,
Daniel Kelly, written

27 March 2015, BAHS,
Daniel Kelly, written

Balranald Mineral Sands Project

Nanette Smith stated that when she spoke to you at the
workshop on 26/2/15 it was to invite you to a members
meeting to discuss the project. As previously discussed,
the date of the next members meeting is in April 2015
which is after the closing date for feedback on the draft
report.

What will happen to the ground once the ore has been
removed? The ground surface and vegetation should be
returned to its natural state.

What are the plants in the project area? Who will look
after the land management? There are members of the
local Aboriginal community that are working towards
land management certification.

that all cultural tools be stored in a safe place and
returned to location once the mine ground is closed;

Mutthi Mutthi field workers who assisted with cultural
assessment be employed on site as care takers to look
after all cultural tools & artefacts that are kept in storage
until such time that the cultural tools and artefacts are
return to the ground that they was taken from.

| recommend that care is taken at all time and that the
environment and its habitat will remain a priority during
the operation of the mine by lluka
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An Aboriginal Cultural Heritage Management Plan will likely be one of the conditions of
any approval for the Balranald project. The Plan will detail management of Aboriginal
heritage within the project area. As one of the RAPs, Balranald LALC will be involved in the
development and consultation for that document and it would be good to see the LALC to
continue to facilitate the involvement of the different clan groups with a connection to the
project area in this process.

Iluka will not able to attend the LALC meeting (on 22nd April) to discuss wider
environmental impacts associated with the project as the EIS will not be finalised for
public display. Once finalised and on display, lluka will be undertaking consultation
activities within Balranald and the wider area to present the information in the EIS and
answer any questions the community may have regarding the environmental impacts of
the project.

Iluka have prepared a Rehabilitation and Closure Strategy (EMM 2015) which details the
proposed final landform and land use upon closure of the mine. This document will be
available in the public display of the EIS. The proposed final landform will be safe, stable
and compatible with surrounding topography.

lluka have prepared a Biodiversity Assessment (Niche Environment and Heritage 2015)
which details the plants in the project area. This document will be available in the public
display of the EIS.

At this point in time, lluka has not finalised the workforce requirements for the Balranald
Project. Once these requirements are identified and understood, appropriately qualified
persons will be considered for all positions.

As per Response 1 above, An Aboriginal Cultural Heritage Management Plan will be

developed in consultation with the RAPs that includes:

=  aprotocol for the collection, storage and management (short and long term) of any
salvaged material; and

= aprotocol for the return of salvaged materials following the completion of mining.

At this point in time, lluka has not finalised the workforce requirements for the Balranald
Project. Once these requirements are identified and understood, appropriately qualified
persons will be considered for all positions.

lluka have prepared a biodiversity assessment (Niche Environment and Heritage 2015) for
the project area and a Rehabilitation and Closure Strategy (EMM 2015) which details the
proposed final landform and land use upon closure of the mine. These documents will be
available in the public display of the EIS.
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30 March 2015, National
Koori Site Management
and Kullila Site
Consultants, written

30 March 2015, National
Koori Site Management
and Kullila Site
Consultants, written

30 March 2015, National
Koori Site Management
and Kullila Site
Consultants, written

October 2014, National
Koori Site Management
and Kullila Site

Consultants, field notes

Balranald Mineral Sands Project

We accept your final draft as a true and correct report,
but would like to see, Site officers employed throughout
the life of the mine, to oversee that any burials sites be
protected.

Even though there were a lot of surface Artefacts, scarred
trees, ovens etc., protecting our Cultural must have high
importance.

We would at some stage still like to do a small Dig, just
to.see what is below the ground.

The silcrete core at UD 77 was important and should be
collected.
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An Aboriginal Cultural Heritage Management Plan will be developed to ensure that
cultural heritage aspects of the project are managed in consultation with the RAPs.

As per Response 1, an Aboriginal Cultural Heritage Management Plan will be developed in

consultation with the RAPs that includes:

= aprotocol for the protection, storage, management and access arrangements for
(short and long-term) salvaged Aboriginal objects informed by the wishes of the
RAPs;

= aprotocol for the discovery and management of human remains within the Project
area, including stop work provisions and notification protocols; and

= procedures for the management and reporting of previously unknown Aboriginal
heritage sites that may be identified during the life of the Project, consistent with the
management measures described in Section 14 (ie. management measures should
give consideration to the site’s heritage values).

At this point in time, lluka has not finalised the workforce requirements for the Balranald
Project. Once these requirements are identified and understood, appropriately qualified
persons will be considered for all positions.

Agreed. As per Response 1, an Aboriginal Cultural Heritage Management Plan will be
developed to ensure that cultural heritage aspects of the project are managed in
consultation with the RAPs.

An Aboriginal Cultural Heritage Management Plan will be developed in consultation with
the RAPs and provide detail regarding the proposed collection and salvage activities within
the disturbance areas. Further details on the proposed collection and salvage activities
proposed are contained in Section 14 and Section 15 (Recommendations 6, 8 and 9).

An Aboriginal Cultural Heritage Management Plan will be developed in consultation with
the RAPs and provide detail regarding the proposed collection and salvage activities within
the disturbance areas. Further details on the proposed collection and salvage activities
proposed are contained in Section 14 and Section 15 (Recommendations 6, 8 and 9).
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6.1 Research and Reporting

The Balranald Project Aboriginal heritage investigation occurred between 2012 and 2015. In 2012 the
investigation was led by Giles Hamm (BA Hons) who has 20 years of experience as a professional
archaeologist and heritage consultant. Between 2013 and 2015, the investigation was conducted and
managed by Clare Anderson (BA Hons) who has seven years experience as a professional archaeologist and
heritage consultant, and led by Jamie Reeves (BA Hons), who has 17 years of experience as a professional
archaeologist and heritage consultant.

Report writing for the project was conducted in 2012 (culminating in a draft that was not released to the
RAPs, due to changes in the project’s scope), and then in 2014-2015, culminating in this draft report. This
report was written by Clare Anderson and Jamie Reeves. Research, minor report writing and data
management assistance was provided by Amanda Atkinson (BA, Grad Dip, 6 years experience), Clair Davey
(BA Hons, 5 years experience),Dr. Nicolas Grguric (PhD, 5 years experience), Balazs Hansel (MA, 14 years
experience), Jill Reid (BA Hons, 15 years experience), Fiona Leslie (BSc, BA Hons, 13 years experience),
Elizabeth Foley (BA Hons, 3 years experience), and Giles Hamm (20 years experience). Mapping was
produced by Dr. Ross Jenkins. Geomorphic advice was provided by Dr. Peter Mitchell of Ground Truth
Consulting (Appendix 2).

6.2 Fieldwork

As described in Section 5.1.3 above, the fieldwork component of the investigation was completed over
three years, with fieldwork programs in 2012, 2013 and 2014. Table 4, list the individuals who contributed
to the fieldwork program in various capacities.

Table 4: 2012 Fieldwork participation

Contributor Affiliation Role

2012 field program

Rhys Kelly BAHS Survey Field Officer
Danny Kelly Jnr BAHS Survey Field Officer
Jason Kelly BAHS Survey Field Officer
Ryan Brunton BAHS Survey Field Officer
Claude Jackson Balranald LALC Survey Field Officer
Ray Murray Balranald LALC Survey Field Officer
Ron Murray Balranald LALC Survey Field Officer
Willie Murray Balranald LALC Survey Field Officer
Dave Williams Balranald LALC Survey Field Officer
Henry Charles Kullila Site Consultants Survey Field Officer
Steve Kirby National Koori Site Management Survey Field Officer
Shaun Adams Niche Field Archaeologist
Clare Anderson Niche Field Archaeologist
Amanda Atkinson Niche Field Archaeologist
Liz Foley Niche Field Archaeologist
Giles Hamm Niche Field Archaeologist / Team Leader
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Contributor
2013 field program
Rhys Kelly

Ryan Bruton

Ray Murray

Ron Murray
Lesley Anderson
Ali Maher
Bernadette Allen
Clare Anderson
Amanda Atkinson
Phil Roberts
2014 field programs
Rhys Kelly

Ryan Bruton

Tara Bruton
Emily Bruton
Paige Bruton
Danny Kelly Jnr.
Marcus Murray
Ron Murray
Stephen Kirby
Kyle Denazzi

Ali Maher
Thomas Dwyer
Dylan

Kane Marr

Clare Anderson
Amanda Atkinson
Katie Beu

Joe Borg

Clair Davey
Nicolas Grguric
Balazs Hansel
Sharon Lane
Georgia Roberts
Bianca Petruzelli

Jeff Hutton

Balranald Mineral Sands Project

Affiliation

BAHS

BAHS

Balranald LALC

Balranald LALC

Kullila Site Consultants

National Koori Site Management
Niche

Niche

Niche

Niche

BAHS

BAHS

BAHS

BAHS

BAHS

BAHS

Balranald LALC

Balranald LALC

Kullila Site Consultants

Kullila Site Consultanrs

National Koori Site Management
National Koori Site Management
National Koori Site Management
National Koori Site Management
Niche

Niche

Niche

Niche

Niche

Niche

Niche

Niche

Niche

Niche

lluka
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Environment and Hertage

Role

Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer

Field Archaeologist

Field Archaeologist / Team Leader

Field Archaeologist / Team Leader

Field Archaeologist

Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer
Survey Field Officer

Survey Field Officer

Field Archaeologist / Team Leader

Field Archaeologist / Team Leader

Field Archaeologist
Field Archaeologist
Field Archaeologist

Field Archaeologist

Field Archaeologist / Team Leader

Field Archaeologist
Field Archaeologist
Field Archaeologist

Logistics/Support

Aboriginal Cultural Heritage Assessment
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Understanding the past and present environmental contexts of an area is requisite in any Aboriginal
archaeological and cultural heritage investigation (DECCW 2010a). The nature and distribution of Aboriginal
archaeological sites are closely related to the environmental context because the environmental context
will have affected when and how Aboriginal people used landscapes in the past, and will also affect how
the material remains of past Aboriginal land use are preserved in the archaeological record.

This section provides a broad overview of the environmental setting of the project area, before describing
each of the land systems (based on Land Systems of Western New South Wales) that are contained within it
(NSW Soil Conservation Service 1991). Land systems, when considered with the levels of past land use and
modification, are a useful tool in identifying environmental proxies for the likely preservation and burial of
Aboriginal objects in a landscape, and resources that may have been available to Aboriginal people in the
past; such as the presence of water, stone for the manufacture of stone tools and distribution of plant and
animal species.

7.1 Overview

The present-day climate of the project area is semi-arid. Climate data retrieved from the Bureau of
Meteorology’s records of the Balranald weather station, approximately 12 km south of the project area,
from 1879 to 2011 show an average maximum day-time temperatures in January of 33°C, with an average
minimum temperature in July 15.7°C. Average monthly rainfall ranges between 22.1 mm to 31.5 mm and is
consistent throughout the year (averaging approximately 325 mm per annum), however the project area
has high evaporation rates, with the monthly average evaporation exceeding the monthly average rainfall
(http://reg.bom.gov.au/climate/averages/tables/cw 049002.shtml). While a combination of the presence

of seasonal resources and water and the non-utilitarian aspects of life—attending ceremonies for
example—will determine where and how people used a landscape, the present local climate which has been
stable for 5,000 years will have been suitable for year round settlement by Aboriginal people in the past.

The project area is located within the Murray Basin, an extensive intra-cratonic sedimentary basin around
60 million years old. It is overlain with consolidated sand, silt, clay and lime rich sediments formed by
marine, deltaic, fluvial and aeolian depositional environments. The Murray Darling Depression Bioregion of
the Interim Biogeographic Regionalisation of Australia (IBRA) accounts for approximately 80% of the project
area and the Riverina (Murray Riverine Plains) Bioregion accounts for approximately 20% of the project
area (OEH 2012). The project area consists of a series of dune fields and sand plains vegetated by mallee
communities, and also contains brown soil undulating plains usually vegetated by saltbush, bluebush, belah
and rosewood communities. Also present in the project area are swamp depressions and ephemeral small
lakes, and a system of a series of large relict lakes and fringing lunette formations.

7.2 Paleo-environments

In order to understand Aboriginal archaeological site distribution in the past, it is important to understand
the environment that existed at the time the sites were formed and how the sites will have been affected
by the evolution of landforms. These landscape development processes may have been on-going for many
thousands of years and may have changed depending on climatic and geological events. The Willandra
Lakes Region World Heritage Area (WLRWHA), at the closest point located approximately 15 km west of the
project area, derives its significance from the fact that it preserves fragments of past landforms and an
archaeological record of human activity within them (Figure 7). Within the project area there are also
landforms that have formed in the Pleistocene time period (approximately 2.5 million to 12,000 years ago)
and the Holocene (approximately 12,000 years ago to the present) period. Therefore it is of relevance to
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the Balranald Project to understand as far as possible the landscape formation of the last 50,000
years—from the late Pleistocene to the current times—when Aboriginal people were occupying the
landscape.

7.3 Pleistocene Landscape

Relict landforms from the Pleistocene and early Holocene are archaeologically and culturally important as
they have been shown to preserve evidence of very ancient Aboriginal occupation. Pleistocene relict
landforms are found in the vicinity of the northern half of the West Balranald mine area near Muckee Lake,
Tin Tin Lake and Pitarpunga Lake, while it is highly likely that Pleistocene relict landforms may also be
present in some parts of the injection borefields.

The geological history of the Murray Basin has been detailed by Pels (1969), Lawrence (1976) and Brown
and Stephenson (1991). The work of geomorphologist Jim Bowler (Bowler 1971, 1976, 1998, Bowler et al
1970, Bowler and Magee 1978, Bowler et al 2012) in particular has led to a detailed understanding
concerning the development and history of the lakes. His main work concerns the geomorphic
development of the Willandra Lakes system (located approximately 32 km from the West Balranald mine
and 19 km from the Nepean mine) and how that relates to past human occupation across the Murray
Darling drainage basin. Bowler’s findings show that:

e Inthe Willandra chain of inter-connected basins, a response to any particular climatic effect involving
change in the hydrologic balance will be expressed differently across different basins in the same
region. Responses will vary between basins, depending on shape, size and especially position in the
drainage chain.

e Basins close to catchments will retain much more water for longer periods than those in more distant
regions further down the chain. Basins close to uplands, regions of most available water, or supplied by
major rivers remained full even under conditions of glacial maximum aridity (c.27,000—-19,000 years
ago).

e Asaninter-connected but descending basin chain, the Willandra Lakes can be explained by a ‘stairway’
analogy, in which relative positions impose limitations on hydrologic behaviour.

Bowler’s work at Lake Mungo, within the Willandra chain of lakes, was critical in the understanding of the
age and stratigraphic relationship between palaeo-environmental conditions, especially in the last 80,000-
15,000 years across the Willandra Lakes system and key Aboriginal occupation events during the
Pleistocene.

While there have been decades of research effort into understanding the landscape history of the Lake
Mungo area, there have been no previous studies conducted on the Pleistocene landscapes within or in the
immediate vicinity of the project area. This makes it difficult to understand in detail the availability and
nature of resources such as water, plant and animal species over time. The Riverina bioregion includes the
alluvial fans of the Murrumbidgee and Lachlan Rivers. The discharge of these systems during the late
Pleistocene was thought to have flowed up to eight times the volume of its current regime (Mitchell 1991,
Appendix 2). Longitudinal, east-west orientated sand dunes and sandplains along the western edge of the
Lachlan fan are thought to have been active around 30,000 years ago (Mitchell 1991, Appendix 2).

Kellet (1989) in Balranald Mineral Sands Project - Water Assessment (EMM 2015) suggests that there was
extensive groundwater discharge into the ancient lake systems to the north of Balranald during the
Pleistocene. These patterns are not seen today and it is thought that increasing aridity into the mid
Holocene resulted in the declining of the groundwater table to a depth where groundwater did not
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discharge onto the surface. Studies of lakes within the Willandra lakes and creek system to the north and
west of the project area demonstrate a correlation between the changing climate from the Pleistocene to
the Holocene, with aridity increasing to the mid-Holocene (approximately 5,000 years ago), at which point
the system reaches its current semi-arid status, the climate becoming essentially what it is like today.
Changes in the availability of water have also been demonstrated in the archaeological record of Aboriginal
use of the Willandra Lakes landscape. The changes in the climate and hydrology that may have effected
how and where Aboriginal people used the landscape in the past would have included changes in
precipitation (frequency and amount of rainfall) and also channel switching of the Lachlan River further
upstream.

7.4 The Holocene Landscape

In the vicinity of the project area, the most dominant Holocene landforms are the linear dune field systems
and ephemeral creeks and channels such as Box Creek. Geomorphic work by Bowler and Magee (1978) has
described the broad Holocene geomorphic landscape of the Mallee region which includes parts of the
project area. Dating of buried soils has shown that this dune system was last active approximately 15,000
years ago (Bowler and Polach 1971).

Holocene stream deposition and activity is comparatively less well understood in the vicinity of the project
area and it is likely that Box Creek, which crosses the project area to the north of the West Balranald mine,
has not been active in terms of flood deposition for quite some time. Box Creek is an ephemeral
watercourse that branches off from the Lachlan River approximately 200 km upstream (north-east) of the
project area. It cuts through the north-west corner of the West Balranald mine. Its flow regime is
dependent on major flood events in the Lachlan River, as it not fed by local run-off because of the area’s
low gradients, low rainfall and generally permeable soils. South of Tin Tin and Pitarpunga Lakes, Box Creek
is little more than a shallow depression covered in old man saltbush. The creek channel lacks deep
waterholes or definite channel incision especially where it crosses the project area (comprising the haul
road) to the north of the West Balranald mine (Appendix 1).

In the vicinity of the project area, local drainage is poorly defined with the exception of Muckee, Pitarpunga
and Tin Tin lakes, and Box Creek downstream of the confluence with Arumpo Creek. Topography within the
project area is typically very flat, with little relief, particularly at the West Balranald mine. Identifying local
drainage catchments and flowpaths is complicated due to the dunal landforms, which result in numerous
small depression storages and small dry lakes. Under existing conditions it is likely that any runoff from the
project area would drain via shallow overland sheet flow, before being captured by the dry lakes or
depressions evident in the topography (Figure 9). in the past have filled Anecdotal evidence from local
landowners suggests that Box Creek has flowed in 1956, the 1970s and in 2010/11 regional flood events,
with the 1956 flood large enough to cause Tin Tin Lake to fill and overflow (WRM 2015). Some larger
depressions were anecdotally reported to have held floodwater for eight months (WRM 2015) Flood
mapping shows a number of low points and terminal lakes in the project area (Figure 8) (WRM 2015). When
filled with water in the past these low points will have served as resource rich locations in the project area
that are likely to have been exploited by Aboriginal people in the past, and hence these areas are likely to
preserve comparatively large and dense (compared to the continuous background distribution of artefacts)
archaeological sites containing stone artefacts, hearths and possibly midden material.

From this Holocene overview, it appears that the development of linear dunes landforms did vary in the
Holocene period and that certain dune landforms were more active at certain times corresponding to
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variations in regional climatic conditions. Furthermore, water is likely to have been periodically available
over time.

7.4.1 Digital Elevation Model

The digital elevation model for the project area is presented in Figure 9 and provides a visual aid to
interpreting the current terrain within the project area. Dunes, swales, lunettes, plains and drainage lines
are clearly visible. Areas of white indicate elevated land and often represent linear and parabolic dunes
while darker areas indicate plains, swales, drainage lines, depressions and dry lakes at lower elevations. The
Digital Elevation Model demonstrates numerous phases of landscape formation and a complicated water
regime history.

7.4.2 Land systems

Based on land system mapping compiled in “Land Systems of Western New South Wales” (Soil
Conservation Service of NSW 1991), ten local land systems have been identified within the project area
(Figure 10). These are: Arumpo; Bulgamurra; Condulpe; Guthul; Hatfield; Marma; Rata; Riverland; Wilkurra
and Youhl (Soil Conservation Service of NSW 1991). The land systems, when considered with the levels of
past land use and modification, are a useful tool in identifying environmental proxies for the likely
preservation and burial of Aboriginal objects in a landscape and resources that may have been available to
Aboriginal people in the past, such as the presence of water and the vegetation resources. A description of
the land systems represented in the project area is provided below.

Arumpo

The Arumpo land system can be found in the Nepean mine and nearby haul road, accounting for the
majority of the area of these project components. It is characterised by parallel dunes and sand plain with
narrow calcareous swales. Long linear dunes of reworked Aeolian material trend east to west with narrow
swales and flats and merge into level sand plains. The dunes typically comprise deep brownish sands while
the dune swales comprise highly calcareous solonised brown soils and texture contrast soils. The sandplains
comprise solonised brown soils and calcareous red earths. The dunes are often characterised be dense
mallee and variable porcupine grass, the swales by belah, rosewood and inedible shrubs. Erosion typically
encountered in the Arumpo land system is minor to moderate wind sheeting and drift. An example is
shown in Plate 1.

Plate 1: Example of an Arumpo swale

Bulgamurra

This land system accounts for only a very small part of the project area. Examples of the Bulgamurra land
system can be found in the haul road, south of the Nepean mine. It is characterised by extensive undulating
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