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This technical report presents the results of an Aboriginal cultural heritage and archaabésgessment
of Longwalls 18-105 for the Moolarben Coal Complex, in the Western Coalfields of New South VWhiss.
report has been prepared to support an application to amend the current approved Longwall301
Extraction Plan to include LWs 10@5.

The Longwalls #3105 Additional Assessment Ardias within hilly terrain comprised of simple slopes,

ridge crests and first order drainage paths with low to steep slope gradients. On the margins of Longwalls
104-105 the hilly terrain gives way to faslopes and flat to undulating country that has besstorically

cleared for pasture.

The Longwalls 3105 Additional Assessment Arées been subject to previous Aboriginal cultural
heritage assessment and archaeological investigation during envinstiateessessment of major project
approvals, exploration and due diligence activities and subsequently through modifications to project
approvalsTheseinvestigatiors haveadequately characterised the Aboriginal cultural heritage sites that
may be expected to be presertioweverone section of the Longwalls 14405 area was determined to
have landforms of Aboriginal heritage sensitivity that had not been previously suhsglditionalsurvey
was undertaken in this area to further inform this extractigan.

There are22 previously recorded\boriginal heritagesites within the Longwalls #0105 Additional
Assessment Are@omprising af

i 1Oisolated finds
i 8artefact scatters
9 4rock sheltes containing artefacts

Of these sits, 14 Aboriginal heritage sites includisgvenisolated findssixartefact scattersand onerock
sheltercontaining artefactfiave been salvagaghder existing approvals and are lomgerin situ Of the
remainingeight Aboriginal heritage sitesevenhave been assessed to be of low archaeological significance
andoneis assessed to be of moderaechaeological significance

Open sites containing artefastatters and isolated finds can be potentially affected by cracking of the
surface soils associated with mine subsidence movements. MSE® k2@ concluded that it is unlikely

that the artefact scatters or isolated finds themselves would be impactedibg subsidence, however it is
possible that these sites could be potentially impacted if remediation works to the surface areas around the
archaeological sites was required.

MSEC (220) also assessed potential subsidence impacts to Aboriginabladters andconcluded that
there is potential for fracturing of sandstone and subsequent rock falls which have the potential to affect
the artefacts and/or PADs associated with the rock shelters.

On the basis of the likely subsidence impacts as a result ohdagpextraction of Longwalls 405
(MSEQ020), it is recommended thatite S2MC43 (a rock shelter witlan artefact) be subject to salvage
via surface collection argltes S2MCO005 (open site with stone artefacts) 888 C43%a rock shelter with
artefacts and of moderate significancke subject tosalvage via surface collection atest excavation
consistent with the requirements outlined in the currently apprové@1Extraction Plameritage
Management Plan.

Moolarben Coal UG1 LW10105 Extraction Plan Aboriginal Cultural Heritage Technical Report
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The Moolarben Coal Complex is located approximately 40 kilometres (km) north of Mudgeéhieshern
Coalfields of New South Wales (NSW) in the-Wiektern Regional Council Local Government Area
(Figurel).

Moolarben Coal Operations Pty Ltd (MCO) is the operator of the Moolarben Coal Complex on behalf of the
Moolarben Joint Venture (Moolarben dddines Pty Ltd, Sojitz Moolarben Resources Pty Ltd and a
consortium of Korean power companies). MCO and Moolarben Coal Mines Pty Ltd are wholly owned
subsidiaries of Yancoal Australia Limited.

Mining operations at the Moolarben Coal Complex are curreaytlyroved until 31 December 2038 and
would continue to be carried out in accordance with NSW Project Approval (05_117) (Moolarben Coal
Project Stage 1) as modified and NSW Project Approval (08_0135) (Moolarben Coal Project Stage 2) as
modified.

Stage 2 at the Moolarben Coal Complex has commenced and at full development will comprise one open
cut mine (OC4), two longwall underground mines (UG1 and UG2) and associated mining infrastructure.

Stage 2JG1 Underground Mine commenced first workingMiay 2016 The Stage 2 UG1 Optimisation
Modification, including the angwalls (L) 101-103 Extraction Plan, was approveddntober2017. The
LW101103 Extraction Plan was amended to capture a LW 103 Plunge Panel ife0a6tion of LW101,
102 and 103 RInge Panel has been completadd LW 103 is in progress.

MCO propossto amend the approvedd GILW 101103 Extraction Plan to includeW104and LW.05.

Niche Environment and Heritage Pty Ltd (Niche) has been commissioned by M@ timke works to
support arevision to the current W101103 ExtractionPlanto include LW 104 and LW 10bhese works
include

1 Completing dneritage surveyf areas within Underground 1 Longwall Panels 104 andA@8itional
Assessment Areayhich have not beepreviouslysurveyedn accordance with Section 5.3.2 of the
ApprovedMoolarben Coal Compléxeritage Management Plan {#P).

1 Producingan Aboriginal Cultural Heritage technical repfhis report)which:

0 Revievgsubsidence predictionor LW104105 (prepared by MSE@020 andassociated
subsidenceelated impacts in comparison to predictions from the UG1 modification;

o DescrbesAbariginal heritage survey work undertaken specific to the L\WWi@Elarea;

0 Revievsthe monitoring and manageent measures in the current approved Extractigans
are suitable for heritage sites withithe Additional Assessment Area

This technical report has been prepared by Jamie Reeves, archaeologist at Niche, in accordance with the
Moolarben Coal CompléxMPwith consideration for the following guidelines:

1 Code of Practice for Archaeological Investigation of Aboriginal Objects in New SoutliN8&les
Department of Environment, Climate Change and Water [DECCW] 2010); and

1 Guide to investigating, assessing aegarting on Aboriginal cultural heritage in N§MSW Office of
Environment and Heritage [OEH] 2011).

The objectives of this technical report were to assess the potential impacts to Aboriginal heritage values
from the approved underground mine layout for the USdditional Assessment Areand to inform the
UG1 Longwall$04-105 Extraction Plan accordinglyy providing appropriate mitigation and management

| Moolarben Coal UG1 LW10405 Extraction Plan | Aboriginal Cultural Heitage Technical Report 4
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recommendations, where required, in accordance with the currently appré&schction Platderitage
Management Plan.

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 5
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The coal mining areas arouibolarben, Wilpinjong and Ulamave been subject to continuous éiginal
cultural heritage assessment and archaeological study since thes IB8® predictive model that has
resulted from this previous work is discussed fully in Seetidrhis section of the report looks more closely
at the previous archaeological work relevant only to the W@ditional Assessment Area

The UGZJAdditional Assessment Ardes been subject to previous Aboriginal cultural heritage assessment
and archaeological investigation during environmental assessment of major project approvals, exploration
and due diligence activities and subsequently through modifications to projgcoagls Tablel). The
previously surveyed areas in relation to the U&iditional Assessment Areaie shown irFigure3.

Tablel: Previous surveys within or adjacent to the U@dditional Assessment Area

Surveyor Year
Archaeological Risk Assessment &uaiveys 2006

Archaeological Risk Assessment and Surveys 2008

AECOM 2011a
AECOM 2012
AECOM 2011b
South East Archaeology 2012a
South East Archaeology 2012b
South East Archaeology 2013
Niche Environment and Heritage 2014
Niche Environment and Heritage 2015a
Niche Environment and Heritage 2015b
Niche Environment and Heritage 2015c
Niche Environment and Heritage 2016
Niche Environment and Heritage 2019

Purpose

Stage 1 Project Approval

Stage 2 Project Approval

Stage 2 Project Approval

Exploration Work

Exploration Work

Stage 2 Infrastructure Relocation
Stage 2 Ancillary Infrastructure Works
Stage 1 Optimisation Works
Exploration Work

Modification to OC4 Haul Road
Modification to UG1 Optimisation Project
Exploration Work

UGL1 Infill surveys

Exploration Work (LW106205)

UGXLWs101105)has been subject tprevioussurvey for reasons such as major project approvals
sampling surveys, approval modification surveys, exploration due diligence surveys and infrastructure area
surveys {ablel). The surveys have achieved a good level of effective survey coverage, and inspected all
features such as potential rock shelters, boulders antike stuctures thatare present withinthe area

surveyedfor evidence of past Aboriginal land use.

The previous survey effort has coverde@ majority of theAdditional Assessment Aréapproximately
65%) with the exceptiorof a woodland area in the northast(Figure 3. This unsurveyed area is regarded
as archaeologically sensitive as it contains two tributaries whesk sheltes may be presentThis area

was surveyed in 2019.

| Moolarben Coal UG1 LW104.05 Extraction Plan

| Aboriginal Cultural Heitage Technical Report 8
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Moolarben Coal maintains an Aboriginal Sites Database which providestardafe database of all

known Aboriginal cultural heritage sites at the MoolarberalG@omplex. The database was interrogated to
provide a list of all known Aboriginal heritage sites within the B@ditional Assessment Arela addition

to this, an extensive Aboriginal Heritage Information Management System (AHIMS) Search (#263696) was
conducted onl0 January 202(Annex ). The Aboriginal Sites Database and AHIMS results were combined

G2 LINRPGARS (GKS aArAdsS tAad LINBaSyiSR Ay ¢+oftS uwd C2
Table 2 are the same as those used inM@olarben Coal Complex Heritage Management Plan. The

location of the previously recorded Aboriginal heritage sites within the LM@104105 Additional

Assessment Areia shown in Figure 4.

Therewere 19 previously recorded sites within or adjacent to th&UAdditional Assessment Area
comprising:

M 1O0isolated finds;
i 8artefact scatters;
1 1rock sheltercontaining artefacts

Of the 19 previously recorded sited4 have been salvaged under existing approvals and are no longer
present within or adjacent to the UGMW104105Additional Assessment AreBor completeness, the
salvaged sites are also presented in Table 2. The salvagedsiteall located in areas with or adjacent
to the UGILW104105Additional Assessment Ard¢laat have already been developed as part of Btage
2 Open Cut 4)G1 OptimisatioModificationor otherancillaryfacilitiesapprovals.

Table2: Sites within the UG LW104105Additional Assessment Are@erived from Moolarben Aboriginal Sites
Databaseand AHIM$

SiteName AHIMSNo. Site Type ArchaeologicaBignificance Status
S2MC004 36-3-1153 Isolated Find Low
S2MCO005 36-3-1154 Artefact Scatter Low
S2MC007 36-3-1156 Isolated Find Low
S2MC279 36-3-3267 Artefact Scatter Low
S2MC319 36-3-3058 Isolated find Low
MUG1Mod 3 36-3-3143 Artefact Scatter Salvaged
S2MC002 36-3-1151 Isolated Find Salvaged
S2MCO006 36-3-1155 Artefact Scatter Salvaged
S2MC230 36-3-1377 Isolated Find Salvaged
S2MC231 36-3-1378 Rock Shelter with Artefacts Salvaged
S2MC269 36-3-2654 Isolated Find Salvaged
S2MC270 36-3-2653 Isolated Find Salvaged
S2MC281 36-3-3271 Artefact Scatter Salvaged
S2MC322 36-3-3060 Artefact scatter Salvaged
S2MC323 36-3-3061 Artefact scatter Salvaged
S2MC334 36-3-3053 Isolated find Salvaged
S2MC344 36-3-3135 Artefact scatter Salvaged
S2MC345 36-3-3134 Isolated find Salvaged
S2MC346 36-3-3132 Isolated find Salvaged

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 10
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Thesites that have not beegalvagedare open stone artefact sites comprigithree isolated findsandtwo
artefact scattes. The open sites present within the UG1 area are made up of small sites with only a single
artefact or with a low frequency and low dsity of artefactsAll these sites have been previously assessed
to be of low significance.

A targeted surveyvasconducted on the only remaining landscapes that may contain rock shelters (or other
site types that may be susceptible to subsidence) that had not been surveyed, so it is unlikely there are
unknown rock shelters remaining in the UB&/104105 Additional Asessment AregseeSection 5)

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 11
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Situated within the Central Tablelands region of N8W UG1Additional Assessment Ardiaswithin hilly
terrain comprised of simple slopes, ridge crests and first order drainage paths with low to steep slope
gradients. The hilly terrain gives way to footslopes and flat to undulating country that hasistercally
cleared for pasture. Geneltglspeaking, the UGAdditional Assessment Areansists of broad ridge with
steep sided gullieBrmed by short tributaries. There isw undulating country and footslopes in tin@rth-
eastern most portionsand an overburden emplacement area within timéd to southwestern portion of
LWs104105.

There ardour soil landscapes within the UGIW104105Additional Assessment Aretihe Ulan, Lees

Pinch Bald Hilend MunghorrnPlateau Soil Landscapes (Murphy and Lawrie 1998) (Figure 5). All these
landscapes have been subject to previous survey. The summaries below are derived from the soil landscape
descriptions provided by Murphy and Lawrie (1p88dprovide a ready charactesation of the nature of

the landscape in the UGAdditional Assessment Area

The lower elevations of the subject area are situated within the Ulan Soil Landscape, which is typically
found in association with low undulating rises and creek flats on slogegeen 2% and 10% gradients. The
soils here have moderate to high levels of erosion. This soil landscape accowpprimximately 3% of

the UG1LW104105Additional Assessment Aremostly in thenorth-eastern part of the UGAdditional
Assessment Area

The Lees Pinch Soil Landscape, situated on the lower tglopéds of the UGAdditional Assessment Arga
is typically found in association with sandstone plateau and hillslopes with boulder debris and rock
outcrops with slope gradients between 15% a&i%6. Soils in the landscape are shallow siliceous sands,
and the landscape is subject to high levels of downslope erosion. ApproxirBagélyf the UG1Additional
Assessment Areia located on this landscape, and this steep, rugged landscape is wheshedieks

occur.

The upper ridgelines within the U@dditional Assessment Areaie characterised by the Munghorn

Plateau Soil Landscape which is typically characterised by low undulating hills forming plateaux with slopes
between 3% and 10% gradient. Ltke Lees Pinch Soil Landscape, soils in the Munghorn Plateau Soil
Landscape include shallow siliceous sands. Rock outcrops are often present, but the relatively more flat
country means rock shelters are less likely to occur here. Approxinigeébpf the UG1Additional

Assessment Areia situated on this landscape.

Two separate areas of thegper ridgeof the UG1Additional Assessment Areaie comprised of the Bald
Hill Soil Landscape. This landscape is characterissigéycrests and hillslopewith gradients between
10% and 35%Rock outcrop of smallasaltbouldersis common there are no basalt structures large
enough to fornmrock sheltes. Thechocolatesoilsderived from the basalt parent rock are a contrast to the
surrounding siliceous soil§he Bald Hilandscape accounts for approximately 13% of tli&l ldrea.

For the most part the UGIIW104105Additional Assessment Ardms not been cleared of native

vegetation, which consists of eucalypt and pine woodlands. There has been previosetbcharing for
agricultural/pastoral use historically, and the ongoing development of localised works and infrastructure for
the mine (such athe OC4 overburdeemplacemeniarea,roads,accesdracks and theoverlandcoal

conveyor). There is no permartanater within theUG1 LW104.05Additional Assessment Areahich

falls within the upper reaches of the Murragamba Creek Catchment. The nearest permanent water sources

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 13



niche

Environment and Heritage

are the Moolarben and Murragamkand WilpinjongCreeks At theclosest point Murragamla Creek is
located approximately 250m from LW 1@ ainage depressions in proximity to the U&dditional
Assessment Areean be considered first or second order drainage lines and are unlikely to act as
temporary sources of potable water (i.e. after raater may have temporarily collected in depressions in
sandstone outcrops within the#G1 LW104.05Additional Assessment Arga

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 14
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Theprevious archaeological work at the Ulan, Moolarben and Wilpinjong Coal Mines represeamys a
intensive amount of study for a relatively small area. As such a good model of past Aboriginal land use and
its archaeological traces has been developed by Kuskie (South East Archaeology 2009).

The model states that most evidence of occupation détie within the last 5,000 years though may have
extended 30000¢ 40,000 years Before Present. The model determines three zones of resources: primary

resource zones, secondary resource zones and a third zone that encompasses the land beyond primary and

secondary resource zones (South East Archaeology 20087)79

Primary resource zoneareas of more abundant and diverse resource rich zones in+eaghWiradjuri
territory including the junction of the higher order watercourses such as Goulburn andgattRivers
would most likely be a focus of occupation. These zones may have supported nuclear and extended family

base camps, community base camps and congregations of larger groups. This zone may have been subject

to longer stays and more frequent occujmm than other areas, such as, secondary resource zones. The
model states that these zones would contain substantially higher counts and densities of artefacts, a
greater range of stone materials and artefact types and a higher number of activity areissveopresent.

Secondary resource zon#dgese are areas where resources such as watercourses, swamps and wetlands
occur inproximity of higher order watercourses and associated flats and terraces. Examples of secondary
resource zones in the Ulan arealude higher order parts of Moolarben Creek. In the model these zones
were utilised for regular but sporadic seasonal encampments of small parties, but occupations of the
encampments would typically have been for short periods. Compared to the surrousdiag this

resource zone will host moderately higher counts and densities of artefacts, a number of activity areas, and
a relatively broad range of raw materials and artefact types (but much lesser range than sites in primary
resource zones).

Outside prinary and secondary zonasccupation is anticipated to be hunter gatherer activities with small
parties of men, women or children. Movement across the landscape would be transitory between resource
locations and may include special purpose journeys forrergal purpose or the procurement of stone.

Utilisation of landforms such as simple slopes, ridge crests, spur crests and lower order watercourses would

be far less intense than that found in primary and secondary resource zones. The evidence of this
occupation would be low to very low artefact counts and densities, little range in the number of activity
areas, and dates of sporadic occupation rather than continuous occupation. Evidence of stone quarries at
sources may also be present.

In this modelactivities that may have occurred in the landscape include food procurement and processing,
F22R 02y adzYLIiA2y S YIAYGSYylyOS 'yR LINRRdAzOGAZY 27
activity, spiritual activity, burials and social andificdl activity by Aboriginal people.

The bulk of these activities would be evidenced through the presence of material evidence; in particular
through the stone artefact assemblage. For instance, food procurement and processing might be evident
through thepresence of usewear residue on stone tools. Ceremonial activities may be evident by the
presence of carved trees, bora grounds and stone arrangements.

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 16
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The archaeological model predicts that most stone artefacts will be made of quartz due to its eaasess

and availability in the local landscape. The model hypothesises that the relative intensity of use of each of
the materials will be dependent on the proximity of the original source of the stone. Most stone
procurement is hypothesised to have ocaatrduring normal daily and seasonal movement without the

need for special purpose visits. As a result of the abundance of available local stone, the stone is less likely
to exhibit intensive reduction as evidence of conservation of material.

Most stone tehnology will be basic and napecific (e.g. complete and broken flakes) with low
frequencies of microblade or microlithic technologies, bipolar knapping, backing and usewear.

Grinding grooves for the sharpening of ground edge axes may occur on expodstbsa bedrock, but are
unlikely to occur in high numbers. Where they occur in areas of hills and ridges these occurrences would
most likely represent occasional activity asttbrt-term activities rather than special purpose visits.

In summary the UGAddtional Assessment Arda situated in a landscape location which the predictive
model describes as outside primary and secondary resource zones. The predicted use of this area by
Aboriginal people in the past is of transitory utilisation when moving betwgrimary and secondary

resource zonesAccordinglythe past traces of Aboriginal land use are predicted to reflect this, with
relatively low numbers and diversity of sites, and sites that contain low numbers of artefacts and features.
TheAdditional Asessment Aredas the potential to contaiboth open sitesontainingstone artefacts and
rock sheltes with stone artefacts.

| Moolarben Coal UG1 LW104.05 Extraction Plan | Aboriginal Cultural Heitage Technical Report 17
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5.1 Sampling strategy

The UGILW104105Additional Assessment Ardes been subject textensiveprevious survey andite
management and collection undeariousapprovasin accordance with the Moothen Coal Heritage
Management PlarR30 haof the 35 haAdditional Assessment Argar approximately65% of the
Additional Assessment Arédms been surveye(bectior?, Figure3). A small portion of theinsurveyed part
of the Additional Assessment Areaas determined to have archaeological potential as it contained
drainage linesn steep slopes. Theggographic and topographic cditions are where rock shelters are
known to occur in the Ulan and Moolarben ar&ock shelters have the potential to baite type of
moderate or high significance amdaddition to this are usually mosasceptiblgo subsidence impacts
than open sites.

5.2 Field methods

The survey method involved a single survey teariafe peopleconducting a transect along eithside of
the two drainage lines present in the previously unsurveyed.afbés method meant that all potentiedck
shelters were identified and inspected for Aboriginal cultural heritage.

Non-differential GPS was used to record survey tracks and featumgdinds. A smart phongas also used
to additionallyrecord survey tracks and waypoints, died photography.

5.3 Survey results

A survey of the area identified to be of archaeological potential was conducted on 5 DecembeA2@®.

the proposed methodhe survey involved pedestrian transects walked down one side of a drainage line,
and then walked back up the other sidaspecting a large area either side of each of the two drainage lines
for rock shelters. Conditions for the survey were fine, andehgere no constraints to theurvey
execution.Three previously unrecordedboriginalheritage sites were found by the survéijhe survey

results are summarised ifable3 and Figue 6.

Table3. Survey results

Site Name AHIMS Site Type/Features Feature Count
S2MC433 36-3-3585 Shelter with PAD

S2MC434 36-3-3587 Shelter with Artefact 1

S2MC435 36-3-3586 Shelter withArtefacts 10

The survey discovered three né\boriginal heritagesites, as described below.
S2MC433

ThisAboriginal heritageite is a smaltock sheltef3 m x1 m) formed by cavernous weatherint.is
situated at the base of the slope, adjacent to the valley fl@dock fall at the front of the shelter has
trapped a small area of PABnd boulderdurther out the front of the shelter trap more deposithe
deposit was <15 cm in deptNo artefat¢s were visible on the floor of thghelter, or in the dridine.
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Plate 1. View of S2MC433 Plate2. PAD area of S2MC433
S2M@34

ThisAboriginal heritagesite consists of a single sandstone formatidrthe base of the slopeith two
separaterock shelterspaces immediately next to each other. Qnek shelterconsists of an elevated,
cavernous space with a colunwiningthe roof and floor of the formationThis large space measurem

4 m and has an uneven floor composed of palewderydeposit. Adjacent to this large cavern is a small,
shallow overhang that has a floor area aihdx 1m, with deposit trappedehindblock fall and trees. A

guartz corewas present approximately 3 m distance downslope from the shelter. The deposit was a grey
coloured sandy loamless than <15 cm in depthnd no artefacts were present on the deposit surface or in
the dripline.

Plate3. View of S2MC434 Plate4. Quartz core atS2MC434
S2MC435

ThisAboriginal heritagesite is dow shelter located on the midlope of the valley side. It measures7x

3m and has a dark, fine sandy deft@nd a large, flat floor area. The shelter has been formed by block fall
and avernousweathering. No artefacts were present on the shelter floor or in the dripline, however
artefacts were found across the area immediately downslope in front oflieéter and these were

concluded to have eroded from the front edge of the deposit, some coming to settle on a break of slope
that followsanephemeral drainage line that runs adjacent to the shelter.
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