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EXECUTIVE SUMMARY

Narrabri Coal Pty Ltd (“the Proponent”) has been exploring within Exploration Licence (EL)
6243 since June 2004. The EL covers an area of approximately 113km? (Figure 1).
Interpretation of the regional aeromagnetic data identified a significant geological structure and
initial exploration efforts confirmed sufficient reserves of coal in the northern part of the EL to
justify the development of an underground coal mine. The Narrabri Coal Project (“the project”)
would be confined to this northern part of the EL.

The Project Site layout (Figure 2) consists of the following components.

e The Pit Top Survey Area including:

- a surface facilities area encompassing an office, amenities and workshop
facilities, water storages and service infrastructure;

- the ROM coal stockpile area, crushing/sizing plant and product stockpile;
- the rail loop and rail load-out bin;

- evaporation / storage ponds for dewatered groundwater management;

- the transport drift and conveyor drift surface portals; and

- the Site Access Road.

¢ A nearby ventilation shaft for the underground workings.

e The underground mine workings including:

- Mining Area A: main drives;
- Mining Area B: continuous miner secondary extraction;

- Mining Area C: panel roadways and secondary partial extraction (Stage 1)
and potential future longwall area (if Stage 2 of the project progresses).

All subsidence for Stage 1 operations is expected to be well below 20mm (12mm maximum).
The potential subsidence for Stage 2 of the Narrabri Coal Project is predicted to be 2.24m to
2.79m maximum.

The principal aims of this assessment are as follows.

e To identify any Indigenous cultural heritage sites or areas that may have been
previously recorded in the Project Site.

¢ Review the available archaeological information for the region.

o Conduct a sample field survey of the Stage 1 surface disturbance areas, limited
to the Pit Top Survey Area and the Ventilation Shaft Survey Area only.

e Record and plot the location of any identified Indigenous cultural heritage sites
within the Pit Top Survey Area and Ventilation Shaft Survey Area.

¢ |dentify areas, by modelling from the field assessment survey results, of potential
archaeological sensitivity within the Project Site.

Australian Archaeological Survey Consultants Pty Ltd
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o Assess the significance of all Indigenous cultural heritage sites or objects
identified within the Project Site.

o Develop a set of management procedures for all heritage sites and areas of
potential archaeological sensitivity identified within the Project Site.

o Undertake a broad risk assessment for all identified heritage sites and areas of
potential archaeological sensitivity within the likely Stage 2 subsidence area and
provide monitoring recommendations.

There are no previously recorded sites over the Project Site. A total of seven newly recorded
Aboriginal archaeological sites were identified during the surface archaeological survey
(Sites 1 to 7). The sites consist of two isolated finds, two artefact scatters, two scarred trees
and one resource site. The locations of the sites are shown in Figure 5, and their features are
described below. Table 1 lists the salient features of the sites.

Table 1
Summary of the results of the Archaeological Survey
Site No. Area Easting | Northing Type Comments
1 Pit Top 778770 6620785 Resource Site |Wild Orange trees, a native food
resource.
2 Pit Top 778351 6621156 | Artefact Scatter |Low density scatter located on

the edge of the creek terrace.
12 flakes were identified within a
10m radius.

3 Pit Top 778098 6621242 Scarred Tree |Dead tree, with upper half
broken off and lying on the
ground. The cultural scar
(104cm x 30cm) is located on
the standing section.

4 Pit Top 778338 6620931 | Artefact Scatter |Also a low density scatter
exposed by the erosion of the
creek terrace. >10 artefacts
within a 20m radius, including
flakes and cores.

5 Pit Top 778859 6620615 Isolated Find |3 Chert flakes exposed by a
small gully erosion joining the
creek.

6 Pit Top 779673 6619677 Isolated Find |1 Silcrete Flake located in

agricultural paddock.

7 Adjacentto | 7727759 | 6621273 Scarred Tree |A cultural scar on a fallen tree.
the Western
Survey Area

Based on the findings of this investigation, the following recommendations are provided.

Stage 1 - General

1. The Narrabri Local Aboriginal Land Council (LALC) should be involved in all aspects of
the ongoing heritage work. The views of the Narrabri Local Aboriginal Land Council
should be considered in conjunction with this report. Their views, as discussed in the
field, are reflected in this report.
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If any further Aboriginal objects are uncovered at any time during the course of the
project, work at the particular area should cease and Proponent must contact the NSW
DEC for advice. It is an offence under the National Parks and Wildlife Act 1974 (NPW
Act) to disturb or destroy Aboriginal relics without permission. The Proponent should
also make all its staff and contractors aware of their responsibilities in this regard under
the NPW Act 1974.

Copies of site cards for all unregistered sites should be supplied to the DEC along with a
copy of this report.

The Proponent should undertake to conduct a Cultural Heritage Awareness Induction
Course for its staff, contractors and any heritage monitors. This would help raise
awareness and ameliorate any impact on heritage sites during construction and mining.

Stage 1 Specific Recommendations

Pit Top Survey Area

1.

If possible, the Aboriginal archaeological sites located during this investigation (Sites 1-
6), should be preserved in situ, and protected from the proposed Pit Top Survey Area
development. In the case of known sites on the western side of Kurrajong Creek
Tributary 1 (Sites 3, 4 and 5) and in the paddock (Site 6) this should involve temporary
fencing. If this is not possible, the sites would need to be more thoroughly measured and
then salvaged. Salvage of any sites should occur prior to disturbance of this area. This
work should be undertaken by a qualified archaeologist and members of the Narrabri
LALC in accordance with the conditions of a project approval issued under Part 3A of the
Environmental Planning and Assessment Act 1979. In the interim, the Proponent and all
contractors should be aware of the presence of the sites and their obligations under the
relevant Acts.

Development in the Pit Top Survey Area, according to present plans, should not affect
Zone 1 (watercourses). If there is any impact to this Zone, further detailed survey work
and possibly test pitting would have to be undertaken.

Construction activities within the Pit Top Survey Area, which involve digging of the top
40cm to 50cm of soils, should be monitored by the Narrabri LALC. Any sites detected
during monitoring should be managed in accordance with the relevant Acts.

Ventilation Shaft Survey Area

1.

Construction activities within the Ventilation Shaft Survey Area, which involve digging of
the top 40cm to 50cm of soils in areas not previously disturbed and potentially felling of
individual larger trees should be monitored by the Narrabri LALC. Any sites detected
during monitoring should be managed in accordance with the relevant Acts.
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2. Particular attention should be paid to any trees that are to be felled of the Eucalypt
species (these are more likely to have cultural scars on them then other species). If a
tree is identified as having culturally made scars it should preferably be retained in situ
and protected from the proposed activity(ies) in that area. If this is not possible any
scarred trees should be cut, to preserve the scar, and relocated into a designated
protected area. Salvage of any sites should occur prior to disturbance of this area. This
work should be undertaken by a qualified archaeologist and members of the Narrabri
LALC in accordance with the conditions of a planning approval issued under Part 3A of
the Environmental Planning and Assessment Act 1979. In the interim, the Proponent
and all contractors should be aware of the presence of the site and their obligations
under the relevant Acts.

Stage 1 Mining Areas

1. There is to be no surface disturbance of the Stage 1 mining areas and no appreciable
surface subsidence, hence there are no specific management recommendations.

Stage 2 Specific Recommendations

1. Aboriginal Cultural Heritage Sites located in each zone will need to be assessed as to
their potential for being damaged by the Stage 2 subsidence and a management plan
devised to mitigate any damage that may occur to them.

2. To determine the nature of the impact of subsidence on archaeological sites, it is
recommended that a detailed study be initiated as soon as possible in an area of current
or projected subsidence. This study would involve some experimental archaeology,
using modern manufactured artefacts to assess the impact that subsidence has on a site
over a given period of time. This would provide a baseline for assessing impact of
Stage 2 mining. Such experimental archaeological studies are acceptable mainstream
methods for determining taphanomic (i.e. post depositional) effects on sites (see for
example Barton, R. and Bergman, C. 1982; Bergman, C and Newcomer, M.H. 1983;
Karlin, C. & Newcomer, M.H. 1982). Such a study could be undertaken on a small scale
and could be monitored while the Proponent begins the development of formal plans for
Stage 2 of the Narrabri Coal Project.

3. Based on the results of the experiment, and the modelling from the results of the present
field assessment, further Aboriginal heritage surveys may be required as part of the
Stage 2 development.

Australian Archaeological Survey Consultants Pty Ltd
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1 INTRODUCTION
1.1 The Mining Project

Narrabri Coal Pty Ltd (“the Proponent”) has been exploring within Exploration Licence (EL)
6243 since June 2004. The EL covers an area of approximately 113km? (Figure 1).
Interpretation of the regional aeromagnetic data identified a significant geological structure and
initial exploration efforts confirmed sufficient reserves of coal in the northern part of the EL to
justify the development of an underground coal mine. The Narrabri Coal Project (“the project”)
would be confined to this northern part of the EL.

The Project Site layout (Figure 2) consists of the following components.

o The Pit Top Survey Area including:

- a surface facilities area encompassing an office, amenities and workshop
facilities, water storages and service infrastructure;

- the ROM coal stockpile area, crushing/sizing plant and product stockpile;
- the rail loop and rail load-out bin;

- evaporation / storage ponds for dewatered groundwater management;

- the transport drift and conveyor drift surface portals; and

- the Site Access Road.

¢ A nearby ventilation shaft for the underground workings.

e The underground mine workings including:

- Mining Area A: main drives;
- Mining Area B: continuous miner secondary extraction;

- Mining Area C: panel roadways and secondary partial extraction (Stage 1)
and potential future longwall area (if Stage 2 of the project progresses).

All subsidence for Stage 1 operations is expected to be well below 20mm (12mm maximum).
The potential subsidence for Stage 2 of the Narrabri Coal Project is predicted to be 2.24m to
2.79m maximum.
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1.2 Aims of the Assessment
The principal aims of this assessment are as follows.

e To identify any Indigenous cultural heritage sites or areas that may have been
previously recorded in the Project Site.

Review the available archaeological information for the region.

Conduct a sample field survey of the Project Site surface disturbance areas,
limited to the Pit Top Survey Area and the Ventilation Shaft Survey Area only.

Record and plot the location of any identified Indigenous cultural heritage sites
within the Project Site survey areas.

Identify areas, by modelling from the field assessment survey results, of potential
archaeological sensitivity within the Project Site.

Assess the significance of all Indigenous cultural heritage sites or objects
identified within the Project Site.

Develop a set of management procedures for all heritage sites and areas of
potential archaeological sensitivity identified within the Project Site.

Undertake a broad risk assessment for all identified heritage sites and areas of
potential archaeological sensitivity within the likely Stage 2 subsidence area and
provide monitoring recommendations.

1.3 Format of the Report

The report is presented in the following format.

Executive Summary
Introduction

Aboriginal Consultation
Legislative requirements

Existing Environment of the Study Area

1

2

3

4

5.  Project Methodology
6 The Archaeological Record

7 Predictive Modelling

8 Fieldwork

9. Results and Discussion

10. Site Significance assessment

11. Impact and Recommendations.
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2 ABORIGINAL CONSULTATION

Bowdler (1983:26) recognises two kinds of sites that are significant to Aboriginal people. The
first relates to pre-contact times, the second to the period since colonisation. Some of these
sites may be recognisable due to landscape modification or material remains whereas others
may consist of a noticeable but natural physical feature. Bowdler (1983:30) stresses that:

identification of sacred sites and sites of significance to
Aboriginal people is of necessity a matter for Aboriginal people.
No-one else can decide either the fact of significance or the
degree of that significance to an Aboriginal community, except
members of that community.

It is for this reason that members of the Aboriginal community are consulted during heritage
studies such as this.

The Department of Environment and Conservation (DEC) have a policy that Local Aboriginal
Land Councils and any relevant Traditional Owner groups or interested Indigenous
Stakeholders should be consulted and actively involved in the Cultural Heritage Assessment
process.

At this initial stage of the project, the Proponent made a decision to consult with the Narrabri
Local Aboriginal Land Council (LALC) whose boundaries cover the Project Site. Should any
sites be affected by the development in the future, further Indigenous consultation will occur in
compliance with DEC Guidelines.

The Narrabri LALC has a designated cultural heritage officer, Edward Tindall. Edward
accompanied the archaeologist on the Field Assessment Survey.

3 CULTURAL HERITAGE LEGISLATION

State Legislation

The protection of indigenous cultural heritage in New South Wales is principally governed by
the National Parks and Wildlife Act 1974 ("the NPW Act"), which is administered by the DEC
(NPWS). When seeking approval for development, certain conditions will usually be imposed -
one of which is that an assessment be made of any potential impact on sites or places of
indigenous cultural heritage.

Normally Section 86 of the NPW Act requires that any disturbance of the land (to collect
indigenous artefactual material) or collection of that material can only be undertaken under a
permit issued by the DEC (NPWS). However, in 2005 the NSW Parliament passed
amendments to the Environmental Planning and Assessment Act 1979 (“the EP&A Act”). The
EP&A Act is designed to facilitate major and critical infrastructure developments. Approval has
been given for the Act to apply to the current Narrabri Coal Project. Under Part 3A of this Act,
separate approvals or permits are not required from DEC, although they may be consulted to
ensure best practices are being undertaken.
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Regardless of Part 3A, any person (whether they have a 'legal interest' in the area or not) can
bring proceedings against a person damaging or destroying indigenous cultural heritage in the
Land and Environment Court (NSW) to prevent or remedy that damage or destruction (s.176).
In addition to individual penalties of up to $11 000, an order can also be made that
compensation is to be paid for the damage or destruction of the Aboriginal Object or area.

If the Director-General of the DEC (NPWS) believes that an action will or could have a
significant effect on the 'environment of native plants' (which is also an indigenous issue) he /
she can issue a Stop Work Order for 40 days, without any prior notice needed to be given
(ss.91AA-EE). That Order can be extended for as many 40 day periods as the Director-
General sees fit. If the action that has been stopped is not able to be modified sufficiently to
protect the environment in question, the Director-General must recommend an Interim
Protection Order be made (s.91EE) that will last for up to 2 years (s.91D). The Director-
General can also direct that an Interim Protection Order be put in place if, in his opinion, an
area of cultural significance is at risk of damage (s.91A).

Each person has a duty to report the discovery of an Aboriginal Object to the DEC (NPWS)
within a reasonable period of time unless they have reason to believe that the DEC (NPWS) is
already aware of its existence (s.91).

Commonwealth of Australia

As well as State Legislation, there are also several pieces of Federal Legislation that provide
protection for, or are relevant to, Indigenous cultural heritage. These pieces of Legislation
include:

e Native Title Act 1993;
e Aboriginal and Torres Strait Islander Heritage Protection Act 1984; and

e Environment Protection and Biodiversity Conservation Act (EPBC) 1999.

Native Title Act 1993

This Act provides national recognition that Indigenous people had a system of law and land
ownership prior to the arrival of Europeans. This Act has ramifications for land tenure and
consultation under other Acts.

Aboriginal and Torres Strait Islander Heritage Protection Act 1987

The Act was passed to provide protection for Aboriginal heritage in circumstances where it
could be demonstrated that such protection was not available at a State or Territory level. In
certain instances, the Act overrides relevant State and Territory provisions.

The major stated purpose of the Act is to preserve and protect areas and objects of
significance to Aborigines and Islanders, from injury and desecration. The Act enables
immediate and direct action for protection of threatened areas and objects by a declaration
from the Commonwealth minister or authorised officers. The Act must be invoked by, or on
behalf of, an Aboriginal or Torres Strait Islander or organisation.

Australian Archaeological Survey Consultants Pty Ltd



SPECIALIST CONSULTANT STUDIES 4-15 NARRABRI COAL PTY LTD
Part 4 — Aboriginal Heritage Assessment Narrabri Coal Project
Report No. 674/05

Environment Protection and Biodiversity Conservation Act (EPBC) 1999

The Environment Protection and Biodiversity Conservation Act 1999 (Comm.) has recently
been amended, through the Environment and Heritage Legislation Amendment Act (No1) 2003
to provide protection for cultural heritage sites, in addition to the existing aim of protecting
environmental areas and sites of national significance.

The 2003 amendments to the Environment Protection and Biodiversity Conservation Act 1999
have resulted in the inclusion of indigenous and non-Indigenous heritage sites and areas.
These heritage items are defined as:

‘indigenous heritage value of a place means a heritage value of the place that
is of significance to indigenous persons in accordance with their practices,
observances, customs, traditions, beliefs or history’

Items identified under this legislation are given the same penalty as actions taken against
environmentally sensitive sites. Specific to cultural heritage sites are Sections 324A-324ZB.

In addition to the above amendments to the Environment Protection and Biodiversity
Conservation Act 1999 to include provisions for the protection and conservation of heritage,
the Environment and Heritage Legislation Amendment Act (No1) 2003 (Comm.) also enables
the identification and subsequent listing of items for the Commonwealth and National Heritage
Lists. The Act establishes the National Heritage List that enables listing of sites nationally and
internationally that are significant and governed by Australia.

The Australian Heritage Council Act 2003 defines the heritage advisory boards and relevant
lists, with the Act’s Consequential and Transitional Provisions repealing the Australian Heritage
Commission Act 1975. The Australian Heritage Council Act, like the Australian Heritage
Commission Act, does not provide legislative protection regarding the conservation of heritage
items in Australia, but has compiled a list of items recognised as possessing heritage
significance to the Australian community. The Register of the National Estate, managed by the
Australian Heritage Council, applies no legal constraints on heritage items included on this list.

4 THE ENVIRONMENTAL CONTEXT

The Project Site covers an area of approximately 5 200 hectares and extends across
intensively farmed agricultural land, native vegetation and State Forest. The State Forest
covers the southwestern corner of the Project Site, and this combined with privately owned
native vegetation in the west, covers around 25 percent of the Project Site as a whole. The rest
of the Project Site, approximately, 75 percent, has been subject to cropping and pasture
development.

The terrain consists of low undulating hills bisected by numerous creeks and gullies that drain
out of the forested area to the west and across the agricultural land, flowing to the east. Some
low-lying areas in the east of the Project Site are marshy.

The agricultural land has been extensively cleared with only patches of remnant woodland
remaining along larger creeks, roadsides and some stony hilltops. Agricultural practices
undertaken on the Project Site include pasture improvement, for livestock grazing, and
intensive cereal cropping. Soils on this agricultural land consist of thin (~50cm) sandy loams
overlaying highly weathered clays.
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The native vegetation areas retain a dense cover of woodland with thick undergrowth. The soil
in the State Forests is sandy and shallow, and the ephemeral watercourses are mostly shallow
and wide.

5 THE ARCHAEOLOGICAL RECORD

A search was made on the Aboriginal Sites Register (Aboriginal Heritage Information
Management System — AHIMS) for Aboriginal sites surrounding the Narrabri Coal Project EL
6243 (within the bounded co-ordinates of E7705500 N6613000, E770500 N6627500, E781000
N6627500, and E781000 N6613000). The results of the search indicated that there are no
previously recorded sites within the Project Site, larger exploration licence (EL 6243) or in the
immediate area around it (see Appendix 1).

Previous cultural heritage surveys have been conducted in the region for other proposed
mining developments. These include: the Werris Creek Coal Mine Aboriginal Heritage
Assessment and the East Boggabri Coal Mine Aboriginal Heritage Assessment. The Werris
Creek Coal Mine is located 110km southeast of the Project Site while East Boggabri Coal Mine
is located some 20 kilometres south of this survey near the town of Boggabri. Both surveys
were on similar terrain to this survey. Most of the ground they covered had been subject to
many years of intensive agricultural production, including livestock grazing and cereal

cropping.

The most common site that was located by these surveys was open artefact scatters, three
being identified at East Boggabri (Archaeological Surveys & Reports 2005), located on
exposed erosion features. A culturally scarred tree was also found at the East Boggabri
Project Site which had up to four separate scars upon it. One isolated find was located at East
Boggabri Project Site consisting of a ground stone hand axe. At the Werris Creek Project Site,
(Archaeological Surveys & Reports 2004), a previously recorded site of grinding grooves was
relocated.

Even though the range of environmental zones sampled by these studies has been necessarily
limited, the results when assessed at a general level show a distinct patterning in site location,
with most sites being recorded on creek banks or high ground adjacent to permanent or semi-
permanent water sources (Archaeological Surveys & Reports 2004, 2005).

Based on the above analysis, and from the previous record of sites in the larger region
predictions of sites within the Project Site include the following.

e Agricultural practices, and other earthworks such as contour banking, in the
farmed area, have potentially destroyed the integrity of any sites and only
remnants of sites, mostly scattered isolated artefacts, will remain.

e The creek lines, with remnant creek bank vegetation, are likely to have open
artefact scatters located along them.

o Artefact scatters may be present and visible in erosion features.
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e Along the creek lines, in the agricultural areas, where there is some remnant
vegetation and the soil profile has not been significantly disturbed, there may be
subsurface material.

e There is a potential for trees more than 150 years old to have upon them
culturally scarred surfaces.

6 SITE TYPES AND MODELS FOR SITE LOCATION

Numerous investigations within eastern Australia have revealed that the nature and distribution
of archaeological sites across the landscape are strongly influenced by environmental factors.
The bedrock geology, landforms, soils, vegetation, and climate of a region, all combine to
influence the distribution and availability of resources considered to be of importance to
prehistoric Aboriginal groups (these being, plant and animal foods, water, raw materials for tool
making, ochre and suitable campsites). Such factors will also affect the ease with which people
could travel across the landscape. It stands to reason then, that in order to properly
understand, or indeed predict patterns of Aboriginal activity within a region, one must first be
familiar with the environmental setting in combination with site patterning.

6.1 Site Types

The main types of Aboriginal sites which may occur in the in the Project Site are described
briefly below. In the following section an analysis is undertaken, based on land systems, to
predict how these sites may occur across the Study Area.

Open Artefact Scatters

This is one of the most common site types identified. These sites take the form of a scatter of
stone artefacts lying on the ground surface. The sites can vary in size from a few artefacts to
several thousand artefacts, and may be representative of a range of activities, from sporadic
foraging through to intensive camping activity. In rare instances, camp sites which were used
over a long period of time may contain stratified deposits, where several layers of occupation
are buried one on top of another. Open artefact scatters can be found throughout the
landscape, however, the larger scatters tend to be situated on flat elevated ground, close to
water sources, such as along the creeklines. Away from water, sites may be found but in
fewer numbers and in smaller clusters.

Stone Procurement and Quarry Sites

A stone procurement site is a place where stone materials are obtained by Aboriginal people
for the purpose of manufacturing stone artefacts. In Australia, stone procurement sites range
on a continuum from pebble beds in water courses (where there may be little or no evidence of
human activity) to extensively quarried stone outcrops, with evidence of pits and
concentrations of hammer stones and a thick layer of knapping debris. Quarry sites can occur
anywhere where the appropriate raw materials are available. The rock types most suited to
stone artefact manufacture, which are found in or near the Project Site, include silcretes, chert,
quartz, quartzite and fine grained volcanics. These rock types could have been quarried from
outcrops or fortuitously exploited as loose pebbles on the surface, or more likely in the creek
beds.
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Axe Grinding Grooves

These are regularly shaped depressions, usually in sandstone outcrops, which have been
formed through the shaping and sharpening of stone material (usually volcanic) to form ground
edged stone implements such as axes. Water is generally a necessary ingredient for the
grinding process. As such, grinding grooves are usually situated in sandstone outcrops located
near water sources. Such outcrops may be found in the larger creeklines crossing the areas
studied.

Scarred Trees

Aboriginal people procured bark from trees for a variety of purposes, including the construction
of shelters, canoes, shields and containers. Scars on trees also resulted from Aboriginal
people cutting toe holds for the purpose of climbing the trees to procure honey or capture
animals. There are natural processes which also cause scarring on trees. These include
branch loss, fire, lightning strike and fungal attack. However, scars resulting from these
processes will seldom have the distinctive morphology of Aboriginal scarred trees. The
practice of creating scarred trees does not appear to have survived into the 20™ century in the
region, and therefore any such trees would have to be older than 100 years. Scarred trees are
relatively rare, and carved trees are even more uncommon. In the Project Site it is possible
that trees with scars will be found in the forested areas where larger original trees are found
ubiquitously amongst the regrowth, or along the larger creeklines where some remnant
vegetation remains.

Carved Trees

These are trees which have had motifs carved into them by Aboriginal people. Such sites are
very rare and are generally of great importance. In some instances these trees are associated
with burials. These trees have the potential, albeit low, to be present where remnant
vegetation survives.

Rock Holes and Wells

Natural rock holes and wells (or water holes) were sometimes enlarged or deepened by
Aboriginal people for the purpose of collecting and storing water. In the case of rock holes,
often a slab of rock was placed over the hole to keep out leaves and other debris. Aboriginal
campsites, represented by stone artefacts and other archaeological remains, are often found in
close association with these water features. In the Project Site, rock wells would be most
likely to occur in, or near, the creek beds where sandstone has been exposed by fluvial
erosion.

Burials

Aboriginal burial grounds may consist of an individual burial or a multiple individuals. Burials
often occur where soft sediments are present, such as alluvial deposits close to larger
creeklines.
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Mythological Sites

Other 'sites' associated with the religious side of Aboriginal life are those now called 'sacred,
natural or mythological sites'. These are natural features such as rock outcrops, waterholes or
mountains which may have been associated with initiation ceremonies and/or the activities of
ancestral creators. These sites often have not been altered at all by humans, and are therefore
are not archaeologically detectable, without the aid of Aboriginal people with specific
knowledge of these sites.

Potential Archaeological Deposits (PADs)

Potential archaeological deposits are generally areas defined in the course of professional field
or predictive archaeological assessment, and include areas where sites or artefacts are likely
to occur, but where ground visibility precludes site or artefact detection or where field survey
has not been undertaken. Knowledge of regional and/or local patterns of site occurrence and
site formation processes is generally prerequisite for the identification of areas of
archaeological potential.

6.2 Predictive Model

Based on our knowledge of site patterning and site types across the landscape, the
archaeological sensitivity of the Project Site can be divided into three Zones (Figure 3) as
follows.

Zone 1: Watercourses: Archaeological Potential — High. This Zone comprises about
15 percent of the Project Site. Sites (predominantly artefact scatters, scarred trees and
grinding grooves) are likely to be found close to sources of water. The watercourses in the
Project Site have been disturbed by agricultural activities, however, some of the larger creeks
and gullies have retained some of their original riparian woodland. Where this is the case, the
fluvial soil deposition may be deep enough to have sub-surface archaeological deposits.

Zone 2: Agricultural Areas: Archaeological Potential — Low. This Zone comprises about
50 percent of the Project Site. Zone 2, which is largely flat, featureless and devoid of water, is
unlikely to contain many traces of archaeology. It has the potential to contain isolated finds
and small artefact scatters in localised areas. Agricultural activity, especially cereal cropping,
has probably damaged any sites that are present.

Zone 3: Native Vegetation Zone: Archaeological Potential — Low. This Zone comprises about
35 percent of the Project Site. It is an area of dense woodland with low, sandy soil hills and
some outcropping rocky surfaces. Shallow ephemeral watercourses drain the forest out into
the agricultural areas to the east. A small section of this area is designated State Forest and
the rest is privately owned. There is a reasonable potential for scarred trees to be present
where remnant stands of vegetation survive. A low level density of artefacts may also be
present, in a similar pattern to Zone 2. Rocky outcrops may have been utilised for artefact
manufacture where conditions present suitable stone types on the surface.
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7 THE FIELD ASSESSMENT SURVEY

71 The Survey Strategy

The survey was conducted within two areas referred to as the Pit Top Survey Area (293ha)
and the Ventilation Shaft Survey Area (10ha) (Figure 4). These areas are currently part of two
farming enterprises.

e The Pit Top Survey Area, containing the proposed surface infrastructure, has
been intensively cropped or is under improved pasture. A creek line with remnant
vegetation referred to as Kurrajong Creek Tributary 1 runs along the northern
boundary of the Pit Top Survey Area.

o The Ventilation Shaft Survey Area is on a stony hill that has not been cropped or
pasture improved. The hill is the site of an old borrow pit with some surrounding
native vegetation, most of which is recent regrowth.

¢ A small sample survey was also conducted at the western edge of Mining Area A
near the western boundary of the Project Site (“the western survey area”).

Based on predictive model of prehistoric occupation (Section 6), it was decided to sample a
portion of each of the Zones of Archaeological Sensitivity (Appendix 3).

In the Pit Top Survey Area, a survey was made of the banks of the creeks (Zone 1) and
transects were run through the pasture areas (Zone 2). The paddocks currently under crop had
not yet been harvested or had dense stubble remaining upon them, and were deemed
impracticable to effectively survey. Within the pasture paddocks a sample, systematic survey
strategy was adopted. However, earthworks, such as dams and contour banks, and fence lines
made it difficult to maintain straight survey transect lines so often a line of best fit had to be
followed. In addition to the survey work, an inspection was made in April 2006 of a series of
twelve geotechnical test pits dug along the line of the rail loop. This inspection of the deep
sediments (to 70cm) in these holes allowed a good assessment of the likelihood of sub-surface
deposits existing in this area.

In the Ventilation Shaft Survey Area, a systematic surface survey was also conducted
(Zone 3).

In the potential Western Survey Area, a short surface sample survey, along a natural, shallow
water drainage line, was conducted to provide and indication of the types of sites that may be
located within the Native Vegetation Zone (Zone 3).

7.2 Details of the Survey

The survey was conducted by archaeologist Peter Madden with the assistance of Edward
Tindall representing the Narrabri LALC. The survey was conducted on foot, in dry weather
conditions, though recent rains had filled some drainage lines and the low swampy area. The
sky was clear and light conditions were good for observing the ground surface.
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7.3 Effectiveness of the Survey

Pit Top Survey Area

Along Kurrajong Creek Tributary 1, the vegetation cover was open woodland with some
shrubs. Grass cover was mostly dried off and sparse, allowing good ground-surface
observation, of an estimated 60 percent across the entire creekline transect. Erosion patches
along the tributary allowed exceptional surface visibility in places, up to 85 percent.

In the pasture areas the ground surface visibility, at the time, was not drastically impeded as
the pasture had been grazed down to mostly small tussocks, and an estimated visibility of 50-
60 percent. As mentioned earlier the cropped areas were still covered with cereal crops and
stubble. The cropped area covered around 50 percent of the Pit Top Survey Area so only
50 percent was effectively surveyed.

An inspection of twelve geotechnical test pits along the rail loop allowed an assessment of the
sub-surface deposits.

Ventilation Shaft Survey Area

The Ventilation Shaft Survey Area is on the top of a low hill and contains some remnant pine
woodland. A gravel borrow pit has disturbed large parts of the hill. The grass was dried off and
sparse, however some low shrubs and dense patches of pines saplings made it difficult to
maintain a straight line transect and pine debris covered the ground surface. Visibility was
relatively low, averaging 25 percent.

Western Survey Area

Located in privately owned land the area was characterised by forest with dense, shrubby
undergrowth. The most effective way to conduct a sample survey transect through the forest
was to follow a wide, shallow watercourse that had relatively open space along its banks.
Forest litter and grass cover reduced the effective ground surface visibility to an estimated
25 percent.

7.4 Coverage Analysis

Witter (Witter and Hughes 1983) discusses the concept of actual area surveyed for any study,
given that conditions of ground surface visibility and sedimentation etc. will vary from area to
area. This is a useful measurement to allow cultural resource managers to assess surveys
from adjacent areas and it also allows some meaningful calculation of the actual sample size
surveyed.

Witter has calculated actual areas surveyed via the formula: (D1) x (s) x (v) x (b) = (D2) where:
D1 = area in square metres surveyed. In this case approximately 750,000 square metres was
intensively surveyed in the study area given that 15,000 metres in distance was walked and an

area of about 50 metres around the line was closely inspected (i.e. 15,000 metres surveyed
and about 50 metres around the transects closely inspected: 15,000 x 50 = 750,000).
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s = index of sedimentation

0.1 = aggrading surface

0.5 = stable or uncertain

1.0 = degrading surface (applies)

v = index of visibility

0.1 = negligible visibility

0.2 = 10% visibility

0.5 = 20% visibility

1.0 = 30% and greater visibility (applies)

b = background effects (i.e. the presence of natural quartz)

0.1 = massive amounts of natural quartz

0.5 = small amounts of natural quartz

0.9 = minimal amount of natural quartz (applies generally in this case)
1.0 = no natural quartz

D2 = distance in square metres of effective coverage.
Applying the formula the following calculations results:

The total of the Project Site to be effected by the proposed development is generously about
5km?. (5,000,000m?). As there is no significant topographic variation across the Project Site, it
is treated as a single unit.

Applying the formula the following calculations results:

Omitting the Western Survey Area, (as it was only done as a sample survey), the area of the
field assessment totalled 304 hectares, including the Pit Top Survey Area and the Ventilation
Shaft Survey Area. Taking into account that approximately half of the Pit Top Survey Area was
under cereal crop and surface visibility was assessed as being virtually zero and therefore
impracticable to survey, the area to be surveyed was estimated at being 157 hectares.

A total of 750,000 m? was inspected. This means around 48 percent of the field assessment
area was inspected in some form. However, actual coverage is less when the formula is
applied, (750,000 x 1.0 x 1.0 x 0.9) the actual amount of coverage is 675,000 m?, or around
43 percent of the field assessment area.

7.5 Recording Methods
For this investigation, when a site was located the following variables were recorded.

Site type:

The type of site identified eg. Aboriginal surface artefact scatter. In this survey, sites were
classified under the following categories:
- isolated find (a single artefact);
- open artefact scatter (2 or more artefacts, each of which is situated within 50m of one
another);
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Location:

Description of how to get to the site, including the best route either by foot or vehicle.

Grid reference:

The location of sites were plotted on a 1:50,000 scale map. The grid references were
identified using Global Positioning System units. GPS references were recorded at roughly the
centre of each site.

Environmental setting:

This describes the sites’ environmental context including such things as geomorphology,
geology, vegetation and local hydrology.

Aspect:

Direction and degree of the ground slope at the site.

Visibility:
A measurement of the conditions of ground surface visibility in the surveyed areas. Ground

visibility conditions will affect whether sites are detected, and whether their full extent has been
recorded.

Site contents:

This is a description of the artefacts and/or any other archaeological features that constitute a
site. At sites consisting of stone artefact scatters, descriptions involve recording measurements
of particular variables on the artefacts, including: raw material, artefact type, presence of
retouch or usewear, and any general comments considered relevant. Of course, these
variables are only very general in nature, and for this reason any sites considered to have
greater research potential are indicated and the potential avenue of research is discussed.
The density and extent of an artefact scatter site would determine if only a sample of the
artefacts was to be recorded.

Site size:

Refers to the dimensions over which artefacts or features are visible. When recording artefact
scatters it is often difficult to establish the parameters of a site, due mainly too poor surface
visibility. In these instances, site boundaries are defined as the limit of artefact distribution
visible on the surface. Using this method, the observed site may be considered to constitute a
representative sample of the total site. However, it must be acknowledged that intra-site spatial
variations in artefact distribution may bias results to an unknown degree.

Site condition:

Describes the condition of the site in terms of factors which may have disturbed it (such as
road works, fluvial erosion etc.) or which have the potential to disturb.
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Site Significance:

An assessment of the archaeological importance of the site. The basis of assigning a sites’
significance is discussed more fully later.

Management considerations:

This details the potential threat to the site specifically in terms of future potential developments.
In addition, specific ameliorative measures are recommended if warranted.

8 THE RESULTS

8.1 Results

A total of seven newly recorded Aboriginal archaeological sites were identified during the
surface archaeological survey (Sites 1-7). The sites consist of two isolated finds, two artefact
scatters, two scarred trees and one resource site. The locations of the sites are shown in
Figure 5, and their features are described below. Table 1 lists the salient features of the sites.

Table 2
Summary of the Results of the Archaeological Survey
Site |Area Easting |Northing |[Type Comments
No.
1 Pit Top 778770 | 6620785 | Resource |Wild Orange trees, a native food resource.
Site

2 Pit Top 778351 | 6621156 | Artefact |Low density scatter located on the edge of the
Scatter |creek terrace. 12 flakes were identified within a
10m radius.

3 Pit Top 778098 | 6621242 | Scarred |Dead tree, with upper half broken off and lying
Tree on the ground. The cultural scar is located on
the standing section. 104cm x 30cm.

4 Pit Top 778338 | 6620931 Artefact |Also a low density scatter exposed by the
Scatter |erosion of the creek terrace. >10 artefacts within
a 20m radius, including flakes and cores.

5 Pit Top 778859 | 6620615 | Isolated |3 Chert flakes exposed by a small gully erosion
Find joining the creek.

6 Pit Top 779673 | 6619677 | Isolated |1 Silcrete Flake located in agricultural paddock.

Find
7 | Adjacentto | 7727759 | 6621273 | Scarred |A cultural scar on a fallen tree.
the Western Tree

Survey Area

Australian Archaeological Survey Consultants Pty Ltd







NARRABRI COAL PTY LTD 4-28 SPECIALIST CONSULTANT STUDIES
Narrabri Coal Project Part 4 — Aboriginal Heritage Assessment
Report No. 674/05

8.2 Site Descriptions
8.21 Site 1
Type: Resource Site — Wild Orange Tree, a native plant, which provides edible fruit in season.

Location: On the northern bank of the Kurrajong Creek Tributary 1. Can be accessed on
foot or by following farm tracks through the creek and then following the fence-line.

Grid Reference: E778770 N6620785.
Environmental Setting: Situated on the creek bank, it is part of the remnant riparian
woodland that has been left along the creek. It is close to a fence-line and the cleared

paddock.

Aspect: On the top of northern bank of Kurrajong Creek Tributary 1, and facing the flat country
to the north of the creek.

Visibility: On the edge of the cleared paddock it is easily visible among the remnant
woodland.

Site Contents: One Wild Orange bush.

Site Size: 4m high and with a large girth of branches of around 20m.

Site Conditions: The plant appears healthy, with a large crop of fruit beginning to ripen at the
time of the survey. The bush is within the fenced area of the remnant woodland and is thus
protected from farm animals.

Site Significance: Resource plants were an important part of the diet. They would have
provided a locus for living activity, especially if a concentration, or grove, of the plants existed
within an area or near a water source. In association with the small open scatters located by
the survey the wild orange bush is an important indication of the occupation and use of the
land by the original Indigenous inhabitants.

Potential Impact from Stage 1 Development: The proposed infrastructure development of

the Pit Top Survey Area does not extend to the northern side of Kurrajong Creek Tributary 1;
therefore this site would not be subject to any impact.

8.2.2 Site 2

Site Type: Low density artefact scatter.
Location: As for Site 1.

Grid Reference: E778351 N661156.
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Environmental Setting: On the eroded edge of a terrace of Kurrajong Creek Tributary 1, and
within the edge of the remnant riparian woodland. A large grove of oaks begins at this site and
several small oaks are located around the site.

Aspect: Northern bank of Kurrajong Creek Tributary 1.

Visibility: On site — eroded creek terrace line, little grass and leaf litter cover at the time of the
survey, making site visibility 85 percent. Off Site — around 20m, down into the creek, grass
cover increases and reduces visibility to less then 25 percent.

Site Contents: 12 stone artefacts, unmodified flakes. 10 of the flakes are of Chert and 2 are of
Mudstone.

Site Size: The site extended within a 20m radius of the grid reference.

Site Condition: The artefacts were exposed by creek bank erosion, and were being
distributed out of context by the erosion agent, water.

Site Significance: This site is an indication that there may be subsurface material in the area.
Potential Impact from Stage 1 Development: The proposed infrastructure development of

the Pit Top Survey Area does not extend to the northern side of Kurrajong Creek Tributary 1;
therefore this site would not be subject to any impact.

8.2.3 Site 3
Site Type: Scarred Tree

Location: On the southern side of Kurrajong Creek Tributary 1 within 10m of the water
channel.

Grid Reference: E778098 N6621242.
Environmental Setting: Part of the remnant riparian woodland.
Aspect: Low down with creek water channel, below the southern creek bank and terrace.

Visibility: On Site — 35 percent. Low visibility as the scar was low down 30cm off the ground,
and grass cover was relatively thick on site. Off site — 85 percent.

Site Contents: One Scarred Tree, with one cultural scar.
Site Size: Limited to tree.

Site Condition: Situated on a dead tree, which has been broken in half, the scar itself has not
been damaged by the tree falling apart, and is still clearly visible.
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Site Significance: One of few remaining in the remnant woodland along creeks and
roadsides. Scarred trees are a significant remainder, and evidence, of the Aboriginal past use
and occupation of the land. Bark, and other organic materials, hair and skin for example, are
perishable, and as such rarely survive in an archaeological context. The surviving scarred
trees, then, provide evidence of the wider material usage and interaction with the environment.

Potential Impact from Stage 1 Development: The Scarred Tree is close to the water channel
of Kurrajong Creek Tributary 1 and is at a safe distance from rail loop, hence would not be
impacted.

8.24 Site 4
Site Type: Open Artefact Scatter

Location: On the southern terrace of Kurrajong Creek Tributary 1 the site can be easily driven
to, by access through a gate on the farm boundary off the main road.

Grid Reference: E778338 N6620931.

Environmental Setting: Located on a small erosion washout into the creek, this site is on the
creek terrace. It is situated out of the remnant riparian woodland and is part of the cleared
paddocks. The erosion has washed out the topsoil and left an erosion scald of little, deep
gullies with a gibber surface.

Aspect: Flat creek terrace on the southern side of Kurrajong Creek Tributary 1.

Visibility: On Site — 90 percent, the gibber of the erosion scald has not significantly reduced
the visibility of the exposed artefacts. Off Site — 35 percent, grass cover off site has reduced
surface visibility.

Site Contents: 10-20 artefacts, most of which are flakes of varying stones types, e.g. quartz,
mudstone and chert. Two cores, of silcrete were identified at the site.

Site Size: The artefacts were located within a 20m radius of the grid reference.

Site Condition: Located within an erosion scald the site is subject to continual erosion
disturbance, and distribution of the artefacts further out of their original context.

Site Significance: This site is an indication that there may be subsurface material in the area
although the observations of the geotechnical notes suggest otherwise.

Potential Impact from Stage 1 Development: Earthworks from the rail loop could potentially
impact upon this artefact scatter during construction. To avoid this possibility, the site should
be temporarily fenced, the area monitored by Indigenous representatives during construction
earthworks in that area, and construction personnel should be inducted and made aware of the
location of the area and their obligations.
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8.2.5 Site 5

Site Type: Open Artefact Scatter.

Location: Some 500m east of site 4 it is easily accessible from the gate close to Kurrajong
Creek Tributary 1 where it crosses into the road and rail easement.

Grid Reference: E778859 N6620615.

Environmental Setting: Similar to Site 4.

Aspect: Flat creek terrace on the southern side of Kurrajong Creek Tributary 1.

Visibility: On Site — 90 percent, the gibber of the erosion scald has not significantly reduced
the visibility of the exposed artefacts. Off Site — 35 percent, grass cover off site has reduced
surface visibility.

Site Contents: Three unmodified chert flakes.

Site Size: Within a 2m radius.

Site Condition: Located within an erosion scald the site is subject to continual erosion
disturbance, and distribution of the artefacts further out of their original context.

Site Significance: This site is an indication that there may be subsurface material in the area
although the observations of the geotechnical notes suggest otherwise.

Potential Impact from Stage 1 Development: Earthworks from the rail loop could potentially
impact upon this artefact scatter during construction. To avoid this possibility, the site should
be temporarily fenced, the area monitored by Indigenous representatives during construction
earthworks in that area, and construction personnel should be inducted and made aware of the
location of the area and their obligations.

8.2.6 Site 6

Site Type: Isolated Find.

Location: The site is in a cleared paddock that has been pasture improved. There is easy
access, by vehicle or on foot, through the farm paddocks.

Grid Reference: E778859 N6620615

Environmental Setting: Cleared agricultural paddock that has been pasture improved. It is on
a slope of the rising, undulating land west from the nearby highway. To the immediate south of
the site is a low waterlogged area, with a farm dam.

Aspect: East.
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Visibility: 80 percent. The pasture has been grazed down to largely a cover of small dense
tussocks.

Site Contents: A single silcrete flake, 12cm x 7cm x 2cm. No retouch or usewear is
discernable.

Site Size: N/A.

Site Significance: The site is indicative of the fact that sites on the cleared agricultural land
have been severely disturbed and have lost much of their site context or integrity.

Potential Impact from Stage 1 Development: This site would not be directly impacted by the
project. Nevertheless, to avoid potential accidental damage the site should be temporarily
fenced, the area monitored by Indigenous representatives, and construction personnel should
be inducted and made aware of the location of the area and their obligations.

8.2.7 Site 7

Site Type: Scarred Tree.

Location: Situated approximately 500m northeast of the Western Survey Area within Pine
Creek. Access to the site is from the access road through the Jacks Creek State Forest, then
on foot.

Grid Reference: E772759 N6621273

Environmental Setting: Heavily vegetated private land, next to the wide shallow watercourse
that was followed by the survey team.

Aspect: East.

Visibility: On site — 50 percent. Off site - <50 percent.

Site Contents: A single cultural scar on a fallen tree.

Site Size: The length of the log is 30m. The scar measures 46cm x 24cm.

Site Condition: The tree is fallen and is very rotten on the inside. The scar, along with the rest
of the tree, is deteriorating but is still discernable as a cultural scar.

Site Significance: The tree has fallen and appears to have lain upon the ground surface for
some time. As such the log has reached an advanced stage of decay, with the centre rotted
out and the remainder close to breaking up, cracking and also rotting. The scar itself is also
beyond salvaging in a meaningful state.

Potential Impact from Stage 1 Development: Minimal subsidence is anticipated and as
such the site would most likely not suffer any direct damaging impact.
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9 DISCUSSION

A majority of the sites identified by the archaeological survey were located along the Kurrajong
Creek Tributary 1 that bisects the northeastern quarter of the Pit Top Survey Area (Figure 5).
As this area was the least disturbed by intensive agricultural, it is most likely to have retained
some of its archaeological integrity and context. The sites that were found were low density
open artefact scatters, that were largely exposed by erosion. This indicates that there is a
potential for the presence of subsurface artefactual material, and in its original depositional
context, along the Kurrajong Creek Tributary 1 (Zone 1) and especially around the sites that
were located by the survey.

Only a single isolated stone artefact was located within the farmed area (Zone 2). The amount
of agricultural activity has left little of the ground surface unaltered, even up to the banks of the
small drainage watercourses and the low marshy area. Any artefacts found in this context, on
the farmed areas, is extremely unlikely to have retained any semblance of its original site
context or integrity. An inspection of twelve geotechnical test pits (~70cm deep) allowed an
assessment of the sub-surface aspect of this Zone. No cultural material was noted in any of
these sediments.

No sites were detected by the survey in the Ventilation Shaft Survey Area. The area was
largely disturbed by the gravel borrow pit and ground surface visibility was low.

Low ground surface visibility and restrictive physical access reduced the effectiveness of the
survey in the forested area.

10 SIGNIFICANCE ASSESSMENT GUIDELINES

There are several different ways of defining types of significance, and many practitioners have
developed their own system of significance assessment. However, as Sullivan and Pearson
(1995) point out, there seems to be a general advantage in using a set of criteria which is
already widely accepted. The Burra Charter provides a process for significance assessment
for heritage practitioners. More recently, Australian ICOMOS has produced The lllustrated
Burra Charter, which further illustrates significance assessment (See Pearson & Sullivan
1995).

The guidelines to the Burra Charter comment:

Although there are a variety of adjectives used in definitions of cultural significance in
Australia, the adjectives ‘aesthetic’, ‘historic’, ‘scientific’ and ‘social’ ... can encompass all other
values.

The following provides the descriptions given for each of these terms.

Aesthetic Value

Aesthetic value includes aspects of sensory perception for which criteria can and should be
stated. Such criteria may include consideration of the form, scale, colour, texture and
materials of the fabric; the smells and sounds associated with the place and its use (Marquis-
Kyle & Walker 1992).
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Historic Value

A place may have historic value because it has influenced, or has been influenced by, an
historic figure, event, phase or activity. It may also have historic value as the site of an
important event. For any given place the significance will be greater where evidence of the
association or event survives in situ, or where the settings are substantially intact, than where
it has been changed or evidence does not survive. However, some events or associations
may be so important that the place retains significance regardless of subsequent treatment
(Marquis-Kyle & Walker 1992).

Social Value Scientific Value

The scientific or research value of a place will depend upon the importance of the data
involved or its rarity, quality or representativeness and on the degree to which the place may
contribute further substantial information.

A site or a resource is said to be scientifically significant when its further study may be
expected to help current research questions. That is, scientific significance is defined as
research potential (Marquis-Kyle & Walker 1992).

Social values embraces the qualities for which a place has become a focus of spiritual,
political, national or other cultural sentiment to a majority or minority group (Marquis-Kyle &
Walker 1992).

Significance Criteria for Aboriginal Sites

Aboriginal sites and places may have educational, tourism and other values to groups in
society. However, their two principal values are likely to be in terms of their cultural / social
significance to Aboriginal people and their scientific / archaeological significance. These are
the two criteria, which are commonly used in establishing the significance of Aboriginal sites.
The following provides an explanation of these criteria.

1) Aboriginal Cultural / Social Significance

This relates to the value placed upon a site or suite of sites by the local or regional Aboriginal
community. Bowdler (1983) states that the identification and assessment of those sites that
are significant to Aboriginal people is a matter for Aboriginal people. This assessment can only
be made by the appropriate Aboriginal representatives of the relevant communities.

2) Scientific (Archaeological) Significance

Archaeological significance values (or scientific values) generally are assessed on the
potential of a site or place to generate knowledge through archaeological research or
knowledge. Bowdler (1984) states that the scientific significance should be assessed
according to timely and specific research questions (research potential) and
representativeness.

Research potential entails the potential of a site or suite of sites for scientific research and
excavation. This is measured in terms of a sites’ ability to provide information on aspects of
Aboriginal culture. In this respect, the contents of a site and their state of preservation are
important considerations.
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Representativeness takes account of how common a site type is (Bowdler 1984). That is, it
allows sites to be evaluated with reference to the known archaeological record within the given
region. The primary goal of cultural resource management is to afford greatest protection to a
representative sample of sites throughout a region. The corollary of a representative site is the
notion of a rare or unique site. These sites may help to understand the patterning of more
common sites in the surrounding area, and are therefore often considered of archaeological
significance. The concept of a rarity cannot be easily separated from that of
representativeness. If a site is determined to be rare, then it will by definition be included as
part of the representative sample of that site type.

The notions of both research potential and representativeness are ever changing variables.
As research interests shift and archaeological methods and techniques change, then the
criteria for assessing site significance are also re-evaluated. As a consequence, the sample of
site types which are used to assess site significance must be large enough to account for the
change in these variables.

Assessment for Sites in this Investigation

The Narrabri Local Aboriginal Land Council has indicated, as they have in the past, that all
archaeological sites are of significance to their members. This is because the remnant sites
are an ever diminishing resource as a result of development and continued rural
developments. The archaeological sites serve as cultural reminders of the Aboriginal peoples’
prior existence and relationship to this region. They are also important to the custodians in
ensuring their cultural identity through connection with their land, and knowledge of past
practices is kept alive. A letter detailing the Narrabri Local Aboriginal Land Council’'s concerns,
is attached to this report as Appendix 2.

On the basis of the results of previous archaeological investigations within the region reviewed
previously, and information held by the NSW DEC, it appears that isolated finds and artefact
scatter located during this investigation (Sites 2, 4, 5, 6) are widespread in the general region.
Overall, based on the criteria discussed above the campsites would rate low, from a scientific
point of view and the isolated finds, very low. The scarred trees (Sites 3 and 7) which are in
poor condition, would similarly rate low.

11 IMPACT ON ABORIGINAL HERITAGE SITES

1.1 Introduction

The discussion below describes the potential impact of each component of the project. As the
project has no known impact on Aboriginal heritage, there would be no cumulative impact on
the archaeology of the wider region. Should this change in the future, the individual
assessment of sites to be affected would consider the impact on the regional archaeological
record as a whole, as part of the normal process of site disturbance/destruction. It should be
noted, however, that the landscape in the mining lease and its immediate surrounds does not
appear to be unique and is unlikely to contain archaeological deposits not found elsewhere in
the region.
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11.2 Stage 1

The Pit Top Survey Area

The proposed development of the Pit Top Survey Area is mostly located within cleared
paddocks (Zone 2). The survey indicated that while Aboriginal cultural heritage sites remain on
this land unit, they do so at a very low level. Only one site (Site 6) an isolated find was located
in this Zone. This level of archaeological sensitivity fits well with the predictive model devised
for this study.

The ephemeral Kurrajong Creek Tributary 1 with remnant woodland and flowing water, at the
time of the survey, passes through the northeast quarter of the Pit Top Survey Area. Along this
creek, several sites, including open artefact scatters, resource plants, and a scarred tree, were
located during the survey.

Construction earthworks, including levelling and building up the soil surface to create a base
for the proposed infrastructure, has little potential to impact upon sites of Aboriginal heritage,
as this work would be confined to Zone 2 (Low sensitivity). Potentially sites located along the
creekline could be accidentally damaged during construction and mitigative measures such as
fencing, monitoring and cultural heritage induction are recommended.

Ventilation Shaft

Earthworks in the Ventilation Shaft Survey Area would be located primarily in a previously
disturbed area and it is unlikely that there would be any impact on unknown sites. To ensure
that this is the case, monitoring during disturbance of undisturbed ground and cultural heritage
induction are recommended.

Subsidence Stage 1

Stage 1 subsidence would be less than 20cm. This would not be noticeable visually. It is very
unlikely that this would cause any impact to sites. To ensure the continued conservation of Site
7 (the scarred tree), staff and contractors should be made aware of its location and their
obligations. The site is clearly too deteriorated for salvage, and it should be left untouched.

11.3 Stage 2

The potential subsidence, 2.24m to 2.79m maximum, that might occur during Stage 2, may
have a direct damaging impact and may compound the amount of damage to any Aboriginal
Cultural Heritage sites that exist within the each of the archaeological zones. In Zones 2 and 3
the potential for damage to sites is low.

The watercourses, of archaeological Zone 1, are where sites are most likely to be found and
may be similar to those located by the survey along the creek in the Pit Top Survey Area. If the
watercourses have not had farming and clearing right up to and on their banks, and some
remnant woodland, open artefact scatters may still exist and scarred trees may still be
standing.
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The exact impact of subsidence on these sites is largely unknown. It is suggested therefore,
that in the first instance that some experiments are undertaken. These experiments would
involve using modern manufactured artefacts to assess the impact that subsidence has on a
site over a given period of time. This would provide a baseline for assessing impact of the
Stage 2 mining. This work should be undertaken in the areas of subsidence where first impact
would occur or at another mine where similar subsidence is occurring. This would allow time
to fully assess the impact subsidence would have on sites elsewhere in this area. Depending
on the outcome of these experiments further cultural heritage works may be necessary in the
subsidence areas.

Table 3
Archaeological Zones and their Risk from the Narrabri Coal Project

Potential for
Archaeological Aboriginal Scientific Risk from Stage 1 |Risk from Stage 2
Sensitivity Zone Cultural Significance Development Development
Heritage
Zone 1 High High Nil High
Watercourses
Zone 2 Very Low Low Low Low
Agricultural
Zone 3 Low Low Low Low
Native Forest

12 RECOMMENDATIONS

Based on the findings of this investigation, the following recommendations are provided.

121 Stage 1 - General

1. The Narrabri LALC should be involved in all aspects of the ongoing heritage work. The
views of the Narrabri LALC should be considered in conjunction with this report. Their
views, as discussed in the field, are reflected in this report.

2. If any further Aboriginal objects are uncovered at any time during the course of the
project, work at the particular area should cease and Proponent must contact the NSW
DEC for advice. It is an offence under the NPW Act to disturb or destroy Aboriginal relics
without permission. The Proponent should also make all its staff and contractors aware
of their responsibilities in this regard under the NPW Act.

3.  Copies of site cards for all unregistered sites should be supplied to the DEC along with a
copy of this report.

4, The Proponent should undertake to conduct a Cultural Heritage Awareness Induction
Course for its staff, contractors and any heritage monitors. This would help raise
awareness and ameliorate any impact on heritage sites during construction and mining.
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12.2 Stage 1 Specific Recommendations
Pit Top Survey Area
1. If possible, the Aboriginal archaeological sites located during this investigation (Sites 1-

6), should be preserved in situ, and protected from the proposed Pit Top Survey Area
development. In the case of known sites on the western side of the creek (Sites 5, 4 and
3) and in the paddock (Site 6) this should involve temporary fencing. If this is not
possible, the sites would need to be more thoroughly measured and then salvaged.
Salvage of any sites should occur prior to disturbance of this area. This work should be
undertaken by a qualified archaeologist and members of the Narrabri LALC in
accordance with the conditions of a planning approval issued under Part 3A of the
Environmental Planning and Assessment Act 1979. In the interim, the Proponent and all
contractors should be aware of the presence of the sites and their obligations under the
relevant Acts.

2. Development in the Pit Top Survey Area, according to present plans, should not affect
Zone 1 (watercourses). If there is any impact to this Zone, further detailed survey work
and possibly test pitting would have to be undertaken.

3.  Construction activities within the Pit Top Survey Area, which involve digging of the top
40cm to 50cm of soils, should be monitored by the Narrabri LALC. Any sites detected
during monitoring should be managed in accordance with the relevant Acts.

Ventilation Shaft Survey Area

1. Construction activities within the Ventilation Shaft Survey Area, which involve digging of
the top 40cm to 50cm of soils in areas not previously disturbed and potentially felling of
individual larger trees should be monitored by the Narrabri LALC. Any sites detected
during monitoring should be managed in accordance with the relevant Acts.

2. Particular attention should be paid to any trees that are to be felled of the Eucalypt
species (these are more likely to have cultural scars on them then other species). If a
tree is identified as having culturally made scars it should preferably be retained in situ
and protected from the proposed activity(ies) in that area. If this is not possible any
scarred trees should be cut, to preserve the scar, and relocated into a designated
protected area. Salvage of any sites should occur prior to disturbance of this area. This
work should be undertaken by a qualified archaeologist and members of the Narrabri
LALC in accordance with the conditions of a planning approval issued under Part 3A of
the Environmental Planning and Assessment Act 1979. In the interim, the Proponent
and all contractors should be aware of the presence of the site and their obligations
under the relevant Acts.

Stage 1 Mining Areas

There is to be no surface disturbance of the Stage 1 mining areas and no appreciable surface
subsidence, hence there are no specific management recommendations. To ensure the
continued conservation of Site 7 (the scarred tree) staff and contractors should be made aware
of its location and their obligations. The site is clearly too deteriorated for salvage, and it
should be left untouched.
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12.3 Stage 2 Specific Recommendations

1. Aboriginal Cultural Heritage Sites located in each zone will need to be assessed as to
their potential for being damaged by the Stage 2 subsidence and a management plan
devised to mitigate any damage that may occur to them.

2. To determine the nature of the impact of subsidence on archaeological sites, it is
recommended that a detailed study be initiated as soon as possible in an area of current
or projected subsidence. This study would involve some experimental archaeology,
using modern manufactured artefacts to assess the impact that subsidence has on a site
over a given period of time. This would provide a baseline for assessing impact of Stage
2 mining. Such experimental archaeological studies are acceptable mainstream
methods for determining taphanomic (i.e. post depositional) effects on sites (see for
example Barton, R. and Bergman, C. 1982; Bergman, C and Newcomer, M.H. 1983;
Karlin, C. & Newcomer, M.H. 1982). Such a study could be undertaken on a small scale
and could be monitored while the Proponent begins the development of formal plans for
Stage 2 of the Narrabri Coal Project.

3.  Based on the results of the experiment, and the modelling from the results of the present
field assessment, further Aboriginal heritage surveys may be required as part of the
Stage 2 development.
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14 GLOSSARY OF TERMS

Aboriginal Archaeological Site

A site is defined as any evidence (archaeological features and/or artefacts) indicating past
Aboriginal activity, and occurring within a context or place relating to that activity. The criteria
for formally identifying a site in Australia varies between States and Territories.

Alluvium
Unconsolidated sedimentary deposit of gravel, sand, mud, and combinations of these, formed
by water flowing in channels. Commonly well sorted and stratified.

Artefact
A portable object that has been humanly made or modified (see also stone artefact).

Chalcedony

A compact variety of silica, formed of quartz crystallites, often fibrous in form and with sub-
microscopic pores that contain water. Chalcedony appears very fine grained to the naked eye,
and can be translucent, banded, and include a wide variety of colours. Coloured varieties
include carnelian (yellow/brown), sard (brown), agate (multi-coloured) and Jasper (red).
Chalcedony was valued by Aboriginal people as a stone material for manufacturing stone
tools. The rock type often breaks by conchoidal (shell like) fracture, providing flakes that have
hard, durable edges.

Chert

A highly siliceous rock type that is formed biogenically from the compaction and precipitation of
the silica skeletons of diatoms. Normally there is a high percentage of cryptocrystalline quartz.
Like chalcedony, chert was valued by Aboriginal people as a stone material for manufacturing
stone tools. The rock type often breaks by conchoidal (shell like) fracture, providing flakes that
have hard, durable edges.

Cobble
Water worn stones that have a diameter greater than 64mm (about the size of a tennis ball)
and less than 256mm (size of a basketball).

Debitage

The commonly used term referring to the stone refuse discarded from knapping. The
manufacturing of a single implement may result in the generation of a large number of pieces
of debitage in an archaeological deposit.

Flake (general definition)

A piece of stone detached from a nucleus such as a core. A complete or substantially
complete flake of lithic material usually shows evidence of hard indenter initiation, or
occasional bending initiation. The most common type of flake is the ‘conchoidal flake’. The
flake’s primary fracture surface (the ventral or inside surface) exhibits features such as fracture
initiation, bulb of force, and undulations and lances that indicate the direction of the fracture
front.
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Hammerstone
A piece of stone with such evidence of use, in the form of diagnostic abrasion and other
fracture damage.

Nodules

Regular or irregular cemented masses or nodules within the soil. Also referred to as
concretions and buckshot gravel. Cementing agents may be iron and/or manganese oxides,
calcium carbonate, gypsum etc. Normally formed in situ and commonly indicative of seasonal
waterlogging or a fluctuating chemical environment in the soil such as; oxidation and reduction,
or saturation and evaporation. Nodules can be redistributed by erosion. (See also 'concretion’).

Pebble

By geological definition, a waterworn stone less than 64 mm in diameter (about the size of a
tennis ball). Archaeologists often refer to waterworn stones larger than this as pebbles though
technically they are cobbles.

Quartz

A mineral composed of crystalline silica. Quartz is a very stable mineral that does not alter
chemically during weathering or metamorphism. Quartz is abundantly common and was used
by Aboriginal people throughout Australia to make light-duty cutting tools. Despite the often
unpredictable nature of fracture in quartz, the flakes often have sharp cutting edges.

Quartzite

A hard silica rich stone formed in a sandstone that has been recrystallised by heat
(metaquartzite) or strengthened by slow infilling of silica in the voids between the sand grains
(Orthoquartzite).

Silcrete

A hard, fine grained siliceous stone with flaking properties similar to quartzite and chert. It is
formed by the cementing and/or replacement of bedrock, weathering deposits, unconsolidated
sediments, soil or other material, by a low temperature physico-chemical process. Silcrete is
essentially composed of quartz grains cemented by microcrystalline silica. The clasts in
silcrete bare most often quartz grains but may be chert or chalcedony or some other hard
mineral particle. The mechanical properties and texture of silcrete are equivalent to the range
exhibited by chert at the fine-grained end of the scale and with quartzite at the coarse-grained
end of the scale. Silcrete was used by Aboriginal people throughout Australia for making stone
tools.

Site Integrity
The degree to which post-depositional disturbance of cultural material has occurred at a site.

Stone Artefact
A piece (or fragment) of stone showing evidence of intentional human modification.
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Stone procurement site

A place where stone materials is obtained by Aboriginal people for the purpose of
manufacturing stone artefacts. In Australia, stone procurement sites range on a continuum
from pebble beds in water courses (where there may be little or no evidence of human activity)
to extensively quarried stone outcrops, with evidence of pits and concentrations of
hammerstones and a thick layer of knapping debris.

Stone tool

A piece of flaked or ground stone used in an activity, or fashioned for use as a tool. A
synonym of stone tool is ‘implement’. This term is often used by archaeologists to describe a
flake tool fashioned by delicate flaking (retouch).

Volcanic Stone

Rock types formed by volcanic activity display a wide range of mechanical and flaking
properties. Freshly fractured volcanic stone tends not to have sharp durable edges suitable for
cutting. Volcanic stones may often be shaped by grinding to produce tools (eg edge ground
axes).
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Appendix 1

DEC AHIMS Aboriginal Site Register Search
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Appendix 2

Correspondence with Narrabri Local Aboriginal
Land Council
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(Correspondence with Narrabri Local Aboriginal Land Council not provided at time of
submission)
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Appendix 3

Locations of Survey Transects
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Archaeological Survey Transects of Pit Top Survey Area and
Ventilation Shaft Survey Area

The first transect follows the Kurrajong Creek Tributary 1 (along the northern and southern
bank) starting at the fenceline to the point at which the Pit Top Survey Area boundary crosses
the creek tributary, and then back to the fenceline near the rail-line. See attached page.

The rest of the transect in the Pit Top Survey Area included six that went east — west from the
road to the cropped paddocks and then two that went north-south, from the road towards the
creek, they overlap, in part with the east-west transects.

2- start 779533 6620276
end 778585 6620444

3- start 779575 6620183
end 779685 6620125

4 - start 779640 6620000
end 779250 6620059

5- start 779188 6619890
end 779697 6619771

6 - start 779760 6619671
end 778479 6620022

7- start 778503 6619889
end 779795 6619606

8- start 778576 6619499
end 779795 6619606

9- start 778928 6620283
end 778738 6619471

There are four transect in the Ventilation Shaft Survey Area track north-south.

1-  start 776112 6619944
end 776169 6620257

2- start 776100 6620282
end 776006 6619950

3- start 775881 6619979
end 775870 6620140

4 - start 775832 6620161
end 775799 6620000
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Appendix 4

Coverage of Environmental Assessment
Requirements and Environmental Issues in the
Aboriginal Heritage Report
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Coverage of Environmental Assessment Requirements and Environmental Issues in the
Aboriginal Heritage Assessment

Page 1 of 1
ENVIRONMENTAL REQUIREMENTS RAISED BY THE DIRECTOR-GENERAL
RELATING To ABORIGINAL HERITAGE (06.01.06)
Relevant
Section(s)
Key Assessment Requirements, namely:
e Heritage - Assess the following potential impacts of the project (including any 12
potential cumulative impacts), and describe what measures would be
implemented to avoid, minimise, mitigate, offset, manage and/or monitor
these impacts.
References
o Refer to the draft Guidelines for Aboriginal Cultural Heritage Assessment and 3

Community Consultation (Department of Environment and Conservation).

ENVIRONMENTAL REQUIREMENTS RAISED BY GOVERNMENT AGENCIES
RELATING ABORIGINAL HERITAGE

Government Paraphrased Requirement Relevant
Agency P q Section(s)

DEC The EA should address and document the information 3
(13 October 2005) | requirements set out in the draft “Guidelines for Aboriginal
Cultural Heritage Impact Assessment and Community
consultation” involving surveys and consultation with the
Aboriginal community.

Identify the nature and extent of impacts on Aboriginal cultural 4,5,6and 8
heritage values across the project area.

Describe the actions that will be taken to avoid or mitigate 12
impacts or compensate to prevent unavoidable impacts of the
project on Aboriginal cultural heritage values. This should
include an assessment of the effectiveness and reliability of the
measures and any residual impacts after these measures are
implemented.

The EA needs to clearly demonstrate that effective community 2
consultation with Aboriginal communities has been undertaken
in determining and assessing impacts, developing options and
making final recommendations.
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