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Introduction

1.1 Windsor Bridge Replacement Project
Roads and Maritime Services (RMS) propose to replace the existing Windsor Bridge crossing of the Hawkesbury River
at Windsor and upgrade adjacent intersections and approach roads. The Windsor Bridge replacement project is a State
Significant Infrastructure Project (application number SSI – 4951). The project is generally located in Bridge Street,
Windsor in the Hawkesbury local government area. The project boundary (study area) is shown in Figure 1.
The project would comprise:


Construction of a replacement bridge over the Hawkesbury River at Windsor, around 35 metres downstream
of the existing Windsor bridge.



Reconstruction and upgrading of existing intersections and bridge approach roads to accommodate the
replacement bridge, including:
 Removal of the existing roundabout and installation of traffic signals at the intersection of George and
Bridge Streets.
 Construction of a new dual lane roundabout at the intersection of Freemans Reach Road, Wilberforce
Road, northern bridge approach road and the access road to Macquarie Park. All roads serviced by the
new roundabout would require minor realignments.
 Realignment of the southern and northern bridge approach roads. The new southern bridge approach
road would generally follow the alignment of Old Bridge Street along the eastern side of Thompson
Square. The northern bridge approach road would be a new road connecting the bridge to the new
dual lane roundabout.



Construction of a shared pedestrian/cycle pathway for access to and across the replacement bridge.



Removal of the existing bridge approach roads and then backfilling, rehabilitating and landscaping these
areas.



Demolition of the existing Windsor Bridge including piers and abutments.



Landscaping works within Thompson Square parkland and adjacent to the northern intersection of Bridge
Street, Wilberforce Road, Freemans Reach Road and the access road to Macquarie Park.



Redevelopment of part of The Terrace to provide continuous access along the southern bank of the river and
under the replacement bridge to Windsor Wharf.



Construction of scour protection works on the southern and northern banks and around three bridge piers.



Construction of a permanent water quality basin to capture and treat stormwater runoff from the bridge and
northern intersection prior to stormwater being discharged to the Hawkesbury River.



Architectural treatments for noise mitigation, as required, where feasible and reasonable and in agreement
with affected property owners.



Ancillary works including:



Adjustment, relocation and/or protection of utilities and services, as required.



Construction and operation of temporary construction, stockpiling and compound sites.
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Figure 1. Project boundary
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1.2 Project Requirements
Director General’s environmental assessment requirements (DGRs) were issued by the Department of Planning and
Infrastructure (DP&I) for the project on 24 November 2011 under section 115Y of the Environmental Planning and
Assessment Act 1979. The DGRs included heritage as a key issue to be addressed in the Environmental Impact
Statement (EIS) for the project. Specific to Aboriginal heritage, the DGRs stated:


impacts to Aboriginal heritage (including cultural and archaeological significance), in particular impacts to
potential archaeological deposits (PAD) on the northern and southern banks of the Hawkesbury River and
archaeological objects/relics below the existing built environment should be assessed. Where impacts are
identified, the assessment shall:
o outline the proposed mitigation and management measures (including measures to avoid significant
impacts and an evaluation of the effectiveness of the measures) generally consistent with the Draft
Guidelines for Aboriginal Cultural Heritage Impact Assessment and Community Consultation
(Department of Environment and Conservation, 2005),
o be undertaken by a suitably qualified heritage consultant(s),
o demonstrate effective consultation with Aboriginal communities in determining and assessing impacts
and developing and selecting options and mitigation measures (including the final proposed measures),
and
o develop an appropriate archaeological assessment methodology, including research design, to guide
physical archaeological test excavations of the areas of PAD identified in a manner that establishes the
full spatial extent and significance of any archaeological evidence across each area of PAD, and include
the results of these excavations.

The DGRs also specified an appropriate level of consultation was required for preparation of the EIS. In relation to the
assessment of Aboriginal heritage, consultation with relevant parties would include:



Office of Environment and Heritage; and
Local Aboriginal Land Council and Aboriginal stakeholders.

In issuing the DGRs, DP&I also required (covering letter dated 24/11/11) that:
With regards to the key issue of heritage, the research designs and methodologies proposed for any physical
archaeological works (either terrestrial or maritime) to be undertaken as part of the initial heritage assessments
for the project, should be reviewed by both the Department and the Office of Environment and Heritage for
Aboriginal heritage and the Heritage Council of NSW for non-Aboriginal heritage, prior to the commencement of
physical disturbance of the site to ensure that the strategies being used are appropriate and in accordance with
standard archaeological practice.
The DGRs were prepared in consultation with relevant government authorities, including the Office of Environment
and Heritage (OEH) which provided comment relating to Aboriginal cultural heritage. OEH, in a letter dated 31/10/11,
stated that:
OEH notes that the location of the proposed new Windsor Bridge coincides with a highly sensitive archaeological
landscape feature with the potential to contain some of the oldest surviving evidence of Aboriginal life along the
Hawkesbury River and in NSW. The landscape feature is an alluvial terrace which occurs on both sides of the
Hawkesbury River and where surface objects and areas of potential archaeological deposit (PAD) have already
been identified (Austral 2008). Recent excavations in this alluvial terrace at the Windsor Museum, immediately to
the south west of the bridge corridor, have demonstrated that Aboriginal occupation on this landscape feature
started in the late Pleistocene, possibly as early as 30,000 years ago (Austral 2011). Excavations in this landscape
feature at Pitt Town, to the north east of Windsor, have also revealed early occupation evidence. The alluvial
terrace in the location of the proposed bridge is therefore of potentially of very high significance.
OEH agrees that it is appropriate that the draft EARs specify that the potential impacts to Aboriginal cultural
heritage are assessed in the EIS.
OEH recommends that the draft EARs pertaining to Aboriginal cultural heritage be amended to specifically require
that test excavations are undertaken to establish the extent and significance of the areas of PAD identified on
both sides of the Hawkesbury River. OEH recommends that these test excavations are undertaken in a manner
that establishes the full spatial extent and nature of any archaeological evidence across each area of PAD.
Understanding the extent and significance of the areas of PAD are fundamental to assessing the impact of the
proposal on Aboriginal cultural heritage.
OEH recommendations were incorporated into the DGRs.
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1.3 Meeting Project Requirements
The objectives of the Aboriginal cultural heritage assessment report (CHAR) combine Aboriginal community
consultation with an archaeological investigation in accordance with:


Director General’s requirements;



RMS Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI);



Draft Guidelines for Aboriginal Cultural Heritage Impact Assessment and Community Consultation
(Department of Environment and Conservation, 2005); and



Aboriginal cultural heritage consultation requirements for proponents 2010 (Department of Environment,
Climate Change and Water NSW, 2010).

Aboriginal cultural heritage assessment for the Windsor Bridge Replacement Project was designed to meet the DGRs
and address OEH comments. This included:


assessment of impacts to Aboriginal heritage (both cultural and archaeological significance);



assessment of both the northern and southern banks of the Hawkesbury River;



assessment of archaeological evidence below the existing built environment;



assessment approach consistent with Draft Guidelines for Aboriginal Cultural Heritage Impact Assessment
and Community Consultation (Department of Environment and Conservation, 2005). Any discrepancies
between the 2005 DEC Draft Community consultation guidelines and current standards were determined in
favour of the more inclusive timeframe or outcome;



consultation with Aboriginal communities, including Deerubbin Local Aboriginal Land Council and registered
Aboriginal stakeholders for the project, to assess impacts and develop mitigation measures,



consultation with OEH;



preparation of archaeological assessment methodology, including research design, for archaeological test
excavations of identified PAD areas, specifically to establish the spatial extent and significance of
archaeological evidence across each area of PAD;



review of research design and methodologies by DP&I and OEH prior to commencement of onsite test
excavation program and incorporation of comments into final research design and methodologies;



consideration of results of recent nearby excavations, namely at Windsor Museum and Pitt Town;



evaluation of landscape features and potential archaeological significance;



identification of mitigation and management measures;



presentation of results of test excavations; and



presentation and review of Cultural Heritage Assessment Report.

1.4 Report Organisation
The results of the Aboriginal community consultation and archaeological investigation are presented as follows:


Project information (section 1)



Aboriginal community consultation (2)



Archaeological and geomorphic background (section 3)



Methodology (section 4)



Geoarchaeology investigations (section 5)



Aboriginal archaeology investigations (section 6)



Significance assessment (section 7)



Impact assessment (section 8)



Management and mitigation measures (section 8)
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1.5 Summary
Geoarchaeological and Aboriginal archaeological investigation was undertaken as part of the EIS for the Windsor
Bridge Replacement Project. No significant Aboriginal archaeology was identified on the north bank due to the impact
of successive flood events. Significant archaeological information was identified in elevated portions of the south
bank. Two test squares on the south bank found moderate to high levels of Aboriginal objects. The most elevated test
square in the south east corner of Thompson Square revealed high numbers of stone artefacts within a thin layer of
fine grained aeolian-like sands, which offers the possibility of obtaining important cultural dates. A second test square,
lower in elevation, revealed a disturbed Aboriginal shell midden, possibly (re)deposited during historic times.
Significance assessment of identified Aboriginal archaeological and cultural heritage found that the potentially
impacted Aboriginal objects offer scientifically valuable information, but are not contextually suitable for outright
conservation because of the overall high level of disturbance within the project area.
Recommendations include salvage excavation for a portion of the archaeological deposit on the south bank prior to
construction of the bridge replacement. A management strategy is also outlined to facilitate the mitigation and
construction activity.
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Aboriginal Community Consultation

RMS is committed to effective consultation with Aboriginal communities regarding RMS activities and their potential
for impact on Aboriginal cultural heritage. The RMS PACHCI has been developed to provide a consistent means of
effective consultation for RMS activities across NSW.
In accordance with the PACHCI, RMS initiated an Aboriginal stakeholder identification and consultation program. The
consultation program is consistent with the Draft Guidelines for Aboriginal Cultural Heritage Impact Assessment and
Community Consultation (Department of Environment and Conservation, 2005).
RMS compiled a list of potential Aboriginal stakeholders by writing to sources of information and placing
advertisements. Identified Aboriginal people/organisations were then contacted to notify them of the proposed
project and invited to participate in the consultation process. Closing date for registration was 10 February 2012
(14 day registration process).
Registered stakeholders for the Windsor Bridge Replacement Project are:
Deerubbin Local Aboriginal Land Council

Kevin Cavanagh

Darug Land Observations

Gordon Workman

Yarrawalk

Scott Franks

Darug Aboriginal Cultural Heritage Assessments

Gordon Morton

Darug Tribal Aboriginal Corporation

Sandra Lee

Darug Custodian Aboriginal Corporation

Leanne Watson

Gunjee Wong Cultural Heritage Aboriginal Corporation

Cherie Carroll Turrise

Darug Aboriginal Land Care

Des Dyer

Consultation is ongoing. The formal consultation process included:
1.

Notification of project proposal and registration of interest;

2.

Presentation of information about the proposed project;

3.

Gathering information about the proposed project;

4.

Review of draft methodology (28 day review);

5.

Participation in field investigations;

6.

Presentation of results and management recommendations; and

6.

Review of draft CHAR (28 day review).

Tasks included:


letters sent to relevant government agencies and the local land council;



advertising for registered stakeholders in local and Indigenous media;



notification of closing date for registration;



presentation of project information;



ongoing compilation of registrants list, through continuing to register individuals and groups for consultation
on the project;



Aboriginal Focus Group (AFG) meeting held at the Windsor Museum on 29 February 2012, at which the
results of the preliminary archaeological and Aboriginal cultural heritage assessments and methodologies for
test excavation were presented and discussed;



Second AFG meeting held at Argyle Street Parramatta on 24 May 2012, at which the results of the test
excavations and management recommendation were presented and discussed; and



ongoing consultation with the local Aboriginal community.

A copy of the draft CHAR has been provided to Aboriginal stakeholders for 28 day review and comment period.
Comments received from stakeholders are attached in full in Appendix A. AFG Minutes are attached as Appendix B.
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2.1 Aboriginal Stakeholder Comments
Throughout the Aboriginal stakeholder consultation process and discussions on-site between stakeholders and
archaeologists, it has been clearly identified that the study area has cultural heritage value to the local Aboriginal
community.
While no specific items of Aboriginal cultural heritage value were identified within the study area, Aboriginal
stakeholders have indicated that the study area exhibits general cultural heritage value. Some of the Aboriginal
cultural heritage values expressed by stakeholders include:


strong association with the land;



responsibility to look after the land, including the heritage sites, plants and animals, creeks and the land
itself;



artefact sites especially the high value site associated with the Windsor Museum;



historic Aboriginal and European interactions within Windsor;



landscape features especially the sand bodies along the Hawkesbury River;



Indigenous plants and animals; and



general concern for burials, as their locations are not always known and they can be found anywhere.
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Geomorphology and Archaeology Background

A geomorphic and archaeological background assessment of the study area was provided as part of the methodology
(KNC 2012) (see Appendix D). Pertinent portions of this background assessment are presented in this section as a
foundation for the investigations. The study area was shown to exhibit potential significant Aboriginal archaeology
because: 1) possible Pleistocene sand bodies have been found adjacent to the study area and 2) significant quantities
of Aboriginal object are known to exist adjacent to the study area.
Geomorphology
Two geological substrates characterise the study area: Quaternary alluvium (north bank) and Tertiary gravels (south
bank). Quaternary alluvium consists of gravel, sand, silt and clay, while Tertiary gravels contain clay, conglomerates,
sand, loam and lateritised gravel. Both substrates offer some archaeological potential, however the impacts of
flooding will likely lower the survivability of archaeological objects. The aim of geoarchaeological assessment was to
establish the integrity of the deposits as they relate to Aboriginal archaeology and the presence or absence of
potential Pleistocene sand bodies.
Archaeological assessment of Quaternary alluvium (north bank) should target potentially deep deposits and seek to
establish the presence or absence of fine over bank deposits. If stratified alluvial deposits are identified these may
reveal buried (encased) Aboriginal objects. In effect a blanket of alluvium covering and capturing past cultural events.
On the other hand, if gravels are predominant then the archaeological significance can be regarded as low due to
reworking of emplaced archaeological materials.
On the Tertiary substrate (south bank) archaeological materials should be constrained to the upper biomantle which
can vary between 0.2m to 4m thick. Investigation should seek to establish the depth at which Londonderry Clay exists.
Methods of investigation on Tertiary substrate will necessitate a combination of small test pits and coring. Where
sufficiently undisturbed biomantle is found on top of the clay it is possible to conclude a moderate to high
archaeological potential. Particular attention should be made to identify aeolian sands as these have been recorded in
the area. Aeolian sands are enticing archaeologically because they have the potential to show chronologically
stratified soils and are not limited by the deflationary cycle (temporal collapse) affecting most of the Cumberland
Plain.
In summary, geomorphic background assessment indicated that the study area exhibits a potential for archaeologically
significant soils. The investigations should sample the area to ascertain the presence or absence of 1) stratified soils
and 2) culturally significant sand bodies.
Aboriginal Archaeology
The Aboriginal Heritage Information Management System (AHIMS) records two potential archaeological deposits
(PADs) and four isolated finds are within the study area (Figure 2). The PADs and isolated finds were identified during
the Stage 2 PACHCI survey of Windsor Bridge. High value historic heritage is also within the study area. Thompson
Square is listed on the NSW State Heritage Register and encompasses large portions of the south bank within the
study area (Figure 2).
Table 1. AHIMS Aboriginal archaeological sites within the study area
Site Name
North Bank PAD W-NP
South Bank PAD W-SP
W1
W2
W3
W4

AHIMS ID
45-5-3580
45-5-3581
45-5-3582
45-5-3583
45-5-3584
45-5-3585

Windsor Museum – 45-5-3011
The most significant assessment of archaeology previously undertaken near the study area relates to excavations at
Windsor Museum (AHIMS 45-5-3011) (Figure 2). This site was located on a naturally high point above the south bank
of the Hawkesbury River, approximately 19-20m AHD on a moderately steep river terrace. Investigations were
undertaken for construction of a new museum building. Historic archaeological excavation of the site identified
Aboriginal archaeological material. Subsequent Aboriginal archaeological investigations of 26 contiguous square
metres was excavated at depths of up to 180cm, yielding over 12,000 lithic items from a sandy deposit believed to
represent an intact Pleistocene sand dune (Aeolian). A sample of 803 lithic items was subjected to analysis. Of these,
the most common material type was mudstone (68.7%), followed by silcrete (13.8%) and quartz (7.6%). The majority
of artefacts were unmodified flakes, with one grindstone also recovered. The assemblage contained no backed
artefacts. Thermoluminescence dating was carried out on four sediment samples from various depths. Sediment from
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artefact bearing layers was dated to between 8,500 +/- 800 years to 33,900 +/- 1,700. In terms of disturbance,
bioturbation was evident with some vertical movement demonstrated, however vertical stratigraphy showed
moderate integrity. The majority of archaeological deposit within the development area was retained undisturbed
beneath the new construction and the assessment speculated that the sand body may extend beyond the boundaries
of the Windsor Museum. The proposed Windsor Bridge replacement is within 75m of the Windsor Museum sand
body.
Several other archaeological assessments within and around Windsor, such as BGW site (AHIMS 45-5-2435) at the
corner of Baker and George Streets (within 150m of the study area), all indicated a moderate quantity of Aboriginal
material interspersed within sometimes high levels of disturbance.
In summary, known and potential Aboriginal archaeology occurs within the study area. Significant archaeological
deposit exists in close proximity to the study area, while a moderate level of Aboriginal archaeology extends over
much of Windsor. Significance of the archaeological deposit is linked to the presence of sand bodies and soil
disturbance.

Figure 2. Aboriginal and historic heritage within and near the study area
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Methodology

A robust method of investigation was established (KNC 2012) for the assessment of the project (see Appendix D). The
method was directed by two research questions:


Determine the presence or absence of sand bodies within the study area.



Determine the presence or absence of Aboriginal archaeology within the study area in general, regardless of
the presence of sand bodies.

The further aim of the test program was to determine the subsurface integrity, extent and spatial distribution of the
deposit in order to enhance the main aim:


Determining the integrity of the deposit involves assessing the degree of disturbance which is present.



Determining the extent of the sites involves identifying the boundaries associated with the identified
archaeological deposit.



Assessing the spatial distribution involves identifying the presence/absence of archaeological material across
identified land forms (e.g. crest and slope).

The following sections address the two research questions and associated aims.
Fieldwork investigations commenced on 2 May and completed on 8 May 2012.
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Geoarchaeology

The goal of the geoarchaeological investigation was to determine the presence or absence of sand bodies within the
study area. As part of this investigation, geoarchaeological assessment was also made of the alluvial deposit and soil
deposits resting on the Tertiary substrate in regards to archaeological potential. The assessment was conducted in
three stages 1) geotechnical boreholes, 2) geoarchaeological boreholes and 3) test squares (test squares were
excavated as part of the archaeological program, section 6, but also assessed during the geoarchaeological program).

5.1 Geotechnical Borehole Logs
The geotechnical borehole program
was used as a first stage investigative
assessment of the soils, geology and
subsurface disturbance within the
study area. Geotechnical borehole
logs sampled the north and south
bank of the Hawkesbury River by
Sinclair Knight Merz (SKM). Borehole
logs for the north bank identified a
silty sand and clay down to a depth
of 7-9 metres (BH9, BH10, BH11).
Gravel was noted in the boreholes at
depths of 2m (BH9) near the river
and
at
5m
deep
(BH10)
approximately 75m from the river
bank. The homogenous silts showed
no significant stratigraphy within all
boreholes and the gravel layers were
indicative of substantial fluvial
events. In sum, the geotechnical
borehole logs indicate the north
bank exhibits low archaeological
potential due to a combination of
numerous low energy events, which
have merged into a single deposit,
and some high energy fluvial events.
The outcome is a low level of
archaeological
integrity
characterised by a fluvial dilution
and periodic cleansing of the north
bank soil profile.

BH 11
BH 10
BH 9

BH 1
BH 2
BH 3

Borehole logs for the south bank
identify fill, sands and clayey sands
overlying deeper clays and laminate
rock. Sands were typically poorly
sorted river sand increasing in clay
content
with
depth.
The Figure 3. Location of geotechnical boreholes
archaeological significance of the
identified sand was not apparent in the geotechnical logs, because it was not possible to ascertain if these sand bodies
correspond to cultural activity. Nevertheless, the sands resting on clay especially at elevation exhibit some
archaeological potential.
Further investigation of both the south and north banks was undertaken to confirm or expand upon the geotechnical
results.
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5.2 Geoarchaeology Investigations
WBR North
The investigation area at the north side of Windsor Bridge was located on level flat ground immediately adjacent to
the Hawkesbury River (Plate 1). At the time of excavation the area was being used for turf production. The
investigation area was labelled Windsor Bridge Replacement North (WBR North) (Figure 4).

Plate 1. WBR North looking north east across the turf farm
A grid oriented 343.5° from geographic north was established with a datum located at 297948mE 6279870mN (UTM).
Geoarchaeological bore holes and excavation squares were located on the established grid (Figure 5).
Geoarchaeological investigation of the WBR North deposit was achieved by borehole sampling to a maximum depth of
4m (see Appendix C). The borehole was located centrally to the grid. The profile was similarly homogenous (as
described by the geotechnical logs) except for minor texture variation, although a notable coarsening and colour
change occurred at 3.7 m. The findings were consistent with the sampling observed by the geotechnical logs.
2

To further advance the assessment of the soil profile four 1m test squares were excavated within the proposed
development zone in spits to a depth of c.100cm. The archaeology of the test squares is discussed in Section 6.
Each square exhibited a highly uniform regolith profile with
the only notable down-profile variation being a stronger
(consistence) upper unit, probably caused by the
compressive overburden of farm-vehicle traffic. Variation of
properties between the excavation squares was very low
with the only deviation being a coarser texture found in
square 1000E1030N. That difference is likely explained by
faster water flow during sedimentation events, potentially
due to a previously lower elevation. Profile descriptions of
each square can be found in Appendix C and a single typesection (square 1000E1015N) is reported in Figure 6.

WBR North

WBR South

Figure 4. Geoarchaeological investigation areas

12

Windsor Bridge Replacement Project: Cultural Heritage Assessment Report

September 2012

Figure 5. Site plan of WBR North showing approximate project footprint in grey, excavation as black squares and
borehole sample as yellow circle.
Square 1000E1015N is differentiated only by a firmer consistence in the upper 30-40 cm probably due to overburden
traffic. Some foreign inclusions such as brick fragments were evident, either buried by alluvial processes or
incorporated into the topsoil by biological activity. There was no observable evidence to implicate one process over
the other.
Buried soil horizons at depth were absent or at least
unrecognisable and excavation was halted arbitrarily
at 100cm for an assessment of artefact retrieval. No
artefacts were recovered from the deeper spits.
The homogenous profile indicates that the
progression of soil formation has exceeded that of
alluvial deposition. Minor quantities of sediments
have likely been distributed to over the ground
surface by frequent but low-intensity flood event
meaning that biological activity in the upper regolith
would tend to destroy any primary sedimentary
structures. While there is no geological reason why
artefacts would not occur on high-frequency lowintensity floodplain environments, collections of
artefacts are likely to become archaeologically dilute
(e.g. less artefacts per volume of regolith material),
due to the aggrading sedimentary profile and or
displaced by flood events, meaning that the integrity Plate 2. Homogenised soil profile along edge of WBR North
of single artefacts can never be assured. In short, the homogenised and active soils within WBR North offer low levels
of archaeological significance.
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Depth

Description
A11 horizon; dark, 10YR 3/3 (moist);
silty clay loam; weak strength;
moderately
moist;
moderate
structure, granular, <2 mm peds; very
few, dispersed, angular, fine-gravel
sized, charcoal; few, very fine roots;
gradual and smooth boundary to:-

Unit I
0.00 - 0.35 m

A12 horizon; dark, 10YR 3/3 (moist);
silty clay loam; very weak strength;
moderately moist; strong structure,
granular, <2 mm peds; very few,
dispersed, angular, fine-gravel sized,
charcoal; few, very fine roots

Unit II
0.35 - 1.00 m

Figure 6. Test square 1000E1015N (WBR North)

14

Windsor Bridge Replacement Project: Cultural Heritage Assessment Report

September 2012

WBR South
The investigation of the south side of Windsor Bridge was located on the south bank of the Hawkesbury River
spanning a moderately inclined mid-slope to a gently inclined upper slope. The investigation area was labelled
Windsor Bridge Replacement South (WBR South). The locations of excavation squares were limited by urban
infrastructure and guided by geotechnical logs and geoarchaeological boreholes. Figure 7 shows the location of
excavated squares and borehole samples relative to topography and the project boundary. The grid used to locate
investigation areas was carried from WBR North.

Figure 7. Site plan of WBR South showing approximate project footprint in grey, project boundary hashed line,
excavation as black squares and geoarchaeological boreholes as yellow circles
Geoarchaeological boreholes were sampled near the corner of George and Bridge Streets (proximal to square
057E 560N) within the project boudnary to ascertain the sand units identified by geotechnical logs. A topographic
sequence of boreholes was also sampled on the grassed mid to lower-slope immediately east of Bridge Street to
determine the nature of subsurface materials there. Descriptions can be found in Appendix C.
Borehole samples GA-BH-043E568N and GA-BH-056E560N (proximal to square 057E 560N) exhibited a fine brown
sand unit of archaeological interest as this was similar to aeolian sands identified at the Windsor Museum. The fine
sand was absent at borehole GA-BH-053E564N (between the two other samples). The implication is that the sand unit
has been truncated to some degree, although given the sample was near the top of the ridge, any fine sand body
would be expected to be thin. Archaeologically, this fine brown sand may have acted as a chronological blanket, in
effect covering and capturing past cultural activity.
Elsewhere, two out of four boreholes (GA-BH-017E615N and GA-BH-982E642N) located in the topographic sequence
on the east side of Bridge Road were blocked from deep penetration due to the existence of impenetrable
construction material. Boreholes GA-BH-027E605N and GA-BH-999E629N both showed upper units of post-European
construction materials over 1.5 m deep. Underlying those units was 1 and 1.5 m of course fluvial sand in boreholes
GA-BH-027E605N and GA-BH-999E629N respectively.
2

Geoarchaeological assessment was also made of the four 1m test squares which were excavated within the proposed
development zone in 10cm spits to a depth of c.100cm.
Considerable variation was exhibited in the exposed regolith profiles which seemed to relate to upper and mid-slope
landform positions. Upper-slope profiles were found to have truncated upper or thin sedimentary unit. Mid-slope
profiles were found to exhibit deep profiles ranging from moderately to poorly sorted sand. Profiles of both landform
positions showed evidence of overlying post-European materials. Type sections are presented in Figures 8 and 9.
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Square 057E 560N was located at the south east corner of Thompson Square, junction of George and Bridge Streets,
on the upper slope of the river bank and furthest from the channel. The upper units are clearly post-European with
Unit I, a cut-and-fill feature composed of clay, different to the subsurface clays observed at the site and containing
inclusions of construction materials. Unit II contained fewer inclusions but was composed of a dark structured material
similar in texture to the regolith observed over the river at WBR North. It is likely that materials were transported here
during construction of Thomson Square to establish smooth topography and for lawn cultivation.

057E 560N

Fill

Plate 3. Borehole sample WBR South

Plate 4. Thompson Square showing area of possible fill
used to create level terrace in the park

Three further units were observed in square 057E 560N underlying the post-European construction phase. They were
interpreted as primary contexts although Unit III appeared different to the underlying Units IV and V. It was composed
of moderately sorted fine sand, in contrast to underlying clays. While it is usual for a topsoil to exhibit a coarser
texture due to the loss of clay by leaching if the soil, it would be expected to retain some portion of it. The sand in Unit
III showed no trace of clay and is more likely to have been deposited by depositional processes such as aeolian or
alluvial.
The fine sand in Unit III is likely derived from a source bordering dune along the river and lower slopes. If that
interpretation is correct then the sand body would be expected to thin-out up-slope. Located on the upper-slope, Unit
III of square 057E 560N fits that model well and it is possible that it represents original topsoil prior to European
colonisation. Although it appears to have been well preserved by the construction materials of Thompson Square,
some degree of truncation prior to that event cannot be discounted.
Unit III of square 057E 560N is an excellent candidate for direct dating by optically stimulated luminescence (OSL) due
to its depositional genesis. It must be noted however that bioturbation is highly pronounced throughout Units II, III
and IV and so the potential for contamination by younger sediments is high. Materials from Unit II clearly fill biochannels in Units III and IV and similarly, materials from Unit IV can be seen in bio-channels in Unit II.
Square 035E 627N was located mid-slope and buried beneath considerable depth of road and construction materials.
Disregarding the construction material the rest of the profile consists of poorly sorted sand (Units II, III and IV). The
boundary between Unit II and Unit III is sharp and smooth indicating it is composed of material derived from the
original profile but redeposited. The ground surface is likely to have been graded prior to road construction and Unit II
is evidence of it.
Units III and IV of square 035E 627N appear to be preserved primary archaeological contexts although Unit III has been
considerably altered probably by biological activity. Unit III is composed of orange clayey sand identical to that found
in Unit IV and is probably an accumulation of materials from clay-laden flood waters percolating through the profile.
However it also contains large irregular inclusions of loose poorly sorted yellow sand. Scraping that sand away
revealed it to be structured into vertical channels with larger voids at their base suggesting they are bio-channels.
Mitchell noted the presence of cicada derived bio-channels at the Windsor Museum excavations (Austral Archaeology
2007) and that fits well with the irregular features of Unit III where the channels and voids created by burrowing
cicadas have been filled subsequently by loose sand of overlying units. Such bioturbation lowers the vertical integrity,
archaeological significance from such disturbed profiles.
Squares 050E 591N, 024E 617N and 017E 630N all revealed disturbed profiles associated with successive filling or
cutting events.
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Depth

Description

Unit I

A1 horizon; orange; medium clay;
common, dispersed, subangular, mediumgravel sized, construction fragments

0.00 - 0.27 m
Unit II

2A1 horizon; dark, 10YR 3/3 (moist);
sandy clay loam; firm strength;
moderately moist; weak structure,
granular, 2-5 mm peds

0.00 - 0.27 m

Unit III

3A1 horizon; brown, 10YR 4/4 (moist);
fine loamy sand; weak strength;
moderately
moist;
single-grained
structure; common, medium infilled
biochannels

0.27 - 0.34 m

Unit IV

3A2 horizon; pale, 10YR 5/4 (moist);
medium clay; firm strength; moderately
moist; weak structure, subangular blocky,
5-10 mm peds; few, coarse, red, soft
segregations; few, medium, dark,
nodules;
many,
medium
infilled
biochannels

0.34 - 0.66 m

Unit V

3B2 horizon; grey, 10YR 5/4 (moist);
medium clay; strong strength; moderately
moist

0.66 - 0.95 m

Figure 8. Test square 570E 560N
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Depth

Description
A1 horizon; brown; loamy sand;
weak strength; dry; single-grained
structure;
coarse_frags_abundance,
dispersed, angular, coarse-gravel
sized, construction fragments;
sharp and irregular boundary to:-

Unit I
0.00 - 0.20 m

2A1 horizon; yellow, 7.5YR 5/8
(moist); sand; loose strength; dry;
single-grained structure; sharp and
smooth boundary to:-

Unit II
0.00 - 0.20 m

3A1 horizon; yellow, 7.5YR 5/6
(dry), 7.5YR 5/8 (moist); sand;
loose strength; dry; single-grained
structure; many, very coarse, red,
soft segregations; sharp and
irregular boundary to:-

Unit III
0.20 - 0.55 m

3B2 horizon; orange, 5YR 4/6
(moist); clayey sand; very weak
strength; moderately moist; singlegrained structure

Unit IV
0.55 - 0.80 m

Figure 9. Test square 035E 627N
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Summary: Geoarchaeology
Deep homogenous but intact floodplain sediments exist across the site at WBR North. The presumed frequent but low
intensity depositional events would have the effect of diluting a gradual accumulation of archaeological materials
typical of low intensity hunter-gather activities. Artefacts will likely occur in very low numbers per volume of regolith
material and will occasionally suffer displacement due to more extreme flood events.
Preserved shallow aeolian topsoils exist at the upper slope locations at site WBR South (represented by a solid oval in
Figure 10). They are a primary archaeological context and expected to continue to the southwest, beyond the
proposed project work zone. Deep intact sand profiles exist at mid to lower-slope locations and their known extent as
determined by the current excavations is indicated in Figure 10 by a dashed oval. They are similarly primary
archaeological contexts, however these contexts will suffer from at least some historic and fluvial disturbance.

Figure 10. Site WBR South showing the zone of deep course sands represented by the dashed oval and zone of
shallow fine sands represented by the solid oval
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Archaeology

The goal of the archaeological investigation was to determine the presence or absence of Aboriginal archaeology
within the study area. Related to this goal was assessment of the integrity, extent and distribution of any identified
Aboriginal archaeology. The assessment was conducted utilising geomorphic information to assist in the placement of
test squares.
A total of 9 x 1 m² test squares were hand excavated, four on the
north bank and five on the south (Figure 11). All deposit was
placed in buckets and wet sieved through nested 2.5mm and
5mm mesh screens, utilising a water truck. Artefacts were
retained for further examination.
Personnel:
Excavation Site Director: Dr Matthew Kelleher. Senior
Archaeologist: Mark Rawson. Geomorphology specialist: Sam
Player. Archaeologists: Wayne Brennan, Cristany Milicich, Karen
Virgin, Kylie McDonald. Registered Aboriginal stakeholder
representatives: Kayne Morton, Peter Brown, Steven Knight, Ron
Workman, Paul Goddard, Gordon Morton, Tim Wells, Justine
Coplin, Alice Mervin, John Reilly, Danny Franks, Steven Verey.

WBR Quick Reference Guide
Test Squares / Artefact
Density
9 squares
21 artefacts/m2

Landform / Elevation
Floodplain 11m AHD
(North)
Ridge and slope
11-20 m AHD (South)

Artefact Density per site
1.5 artefacts/m² W-NP
North
37 artefacts/m2 W-SP
South
Artefacts Total/Range

Soil
Deep silt (North).
Alluvial -Sandy loam to
sandy clay (South).
Distance to Water/Type

Summary of Results
191 artefact total/
100-500m / Hawkesbury
On the north bank, test squares revealed uniform deep alluvial
0-115 artefact range
River
silty loam with sparse Aboriginal stone artefacts. In total six
artefacts were collected from four test squares. These artefacts
were small and often with redeposited historical material. Deposit was deep (and continuing up 4m) with minute
lenses of sands and small gravels typical of active floodplain.
On the south bank a total of 185 artefacts were collected from five test squares. A partially intact sand body was
encountered at the top of the bank, in square 057E 560N. This had high stone artefact densities (n=114). Another
square mid slope, 017E 630N, had moderate artefact densities (n=64) in a more mixed historical context. Both were
deep, excavated to a depth of one metre below the present ground surface.
Table 2. Test excavation artefact densities for WBR South and WBR North
WBR South

WBR North

Easting

Northing

Total

Easting

Northing

Total

017

630

64

1000

1000

0

024

617

6*

1000

1015

0

035

627

1

1000

1030

1

050

591

0

1015

1035

5

057

560

114

*Incomplete - abandoned due to contamination.

The upper 30cm of 057E 560N was partially disturbed by historical cut/fill and large tree roots. Below this, deposit was
more natural and intact, although heavily bioturbated. Square 017E 630N, further down slope, below the 1:100 year
flood level, had layered grey humic sandy deposit with stone artefacts and historical material to the base of deposit.
This included shell lenses from a displaced Aboriginal shell midden. Three remaining test squares on the south bank
were extensively truncated or mixed by historical road works, landscaping and probable floods.
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Figure 11. Location of archaeological test squares and geomorphic investigations
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WBR North
Four test squares were excavated on an open cultivated paddock at the corner of Bridge Street and Wilberforce Road
(opposite intersection with Freemans Reach Road) (Figure 11). The landform was a floodplain, with associated terrace
sequences. The location of three test squares were flagged along the centreline of the proposed bridge corridor
(1000E), with another placed 15 metres further east (1015E). One square was excavated in 10cm units, the others in
20cm units (following confirmation of an homogenised deposit). All were excavated to a depth of c.100cm. All squares
were situated at approximately 11m AHD. Four test squares were: 1000E 1000N, 1000E 1015N, 1000E 1030N and
1015E 1035N.
No test square identified significant Aboriginal archaeology. The soils were consistent with findings of the geomorphic
assessment of a moderately active floodplain with no buried soils. The six artefacts retrieved from the test squares
demonstrated a dilution of cultural objects where successive flood events and significant bioturbation have caused
substantial movement of archaeological objects within and across the plain.
The findings of the test squares supported the findings of the geotechnical and geoarchaeological investigations: the
north bank has low archaeological potential due to the impacts of flooding, bioturbation and active paedogenesis.

Plate 5. Test squares WBR North facing south, 1015E 1035N
in the foreground with bridge in background

Plate 6. North section of test square 1000E 1000N showing
homogenised profile
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WBR South
Five test squares were excavated on the higher elevation and sloping south bank (Figure 11) comprising Thompson
Square and Old Bridge Street. All squares were excavated in 10cm spit units. Test square placement was limited by
existing European modification to the natural landform, including the cutting for Bridge Street, public park,
landscaping and other sealed road infrastructure within the proposed impact corridor. Much of the study area on the
south side of the river was within the boundaries of historic Thompson Square. Test squares were placed at strategic
points down the slope to maximise archaeological potential and minimise impact, starting from the top of the bank at
the corner of George and Bridge Streets, down slope towards the wharf. The five test squares were: 057E 560N,
050E 591N, 024E 617N, 035E 627N and 017E 630N.
The first test square, 057E 560N, was placed at the top of the bank, in the south east corner of the park at the corner
of George and Bridge Streets. This was aligned to avoid buried electricity services and as close as possible to magnetic
north. Surface elevation on the adjacent footpath was 20.5m AHD, above the recorded 1:100 year flood level. A
second test square was placed downslope on a traffic island on Old Bridge Street, with surface elevation of 17.4m AHD
(050E 591N). A third test square was located further downslope on Old Bridge Street, which leads to Windsor Wharf. It
was placed in a machined trench opened by historical archaeologists (035E 627N) with an approximate surface
elevation of 11m AHD. Two more test squares were located on a nature strip to the east of Bridge Street (024E 617N,
surface elevation c.15m AHD and 017E 630N, surface elevation c.12m AHD).
The nature and preservation of deposit on the south bank varied considerably depending on position on the slope and
previous disturbance. In the park at the top of the bank were truncated sandy loams, bioturbated, with few natural
coarse fragments (057E 560N). Excavation within the roadway identified a stripped back deposit exhibiting basal clay
(050E 591N) or deep fluvial sands (035E 627N). Excavation within the lower portions of the park identified
considerable disturbance within the upper profile (024E 617N and 017E 630N). Locations of test squares are shown in
Figure 11.
057E 560N (0-100cm) Located above the 1:100 year flood level, at 20.5m AHD, at the corner of George and Bridge
Streets. This test square identified 114 Aboriginal artefacts, with the majority contained in a single fine grained sandy
layer. Soils ranged from dark brown to pale brown to yellowish red to red at the base. pH ranged from 5½ at the top to
8 at the base. The upper unit was dark grey brown humic loam, grading to a paler brown at 15cm. The upper 30cm
was disturbed by roots from a nearby tree planting. At between c.30-35cm sands became noticeably paler and yellow
white, with abundant bioturbation casts from earthworms and manganese nodules. This is where artefacts were first
seen. Maximum bioturbation zone was 35-45cm. Sands below this became pink, increasingly compact, clayey and
mottled with decreasing quantities of Aboriginal artefacts.

Plate 7. Grey-pink silcrete core retrieved from 32cm down in fine grained sandy layer 057E 560N
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Artefact laden sandy layer

Plate 8. North wall section test square 057E 560N near corner of George and Bridge Streets

Bioturbation in artefact laden sandy layer

Plate 9. Detail of bioturbation (dark streaks) within the fine grained sandy layer of test square 057E 560N
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Plate 10. Test square 057E 560N at 30cm down start of
sandy layer

Plate 11. Reconditioned test square 057E 560N

Plate 12. Backed artefact test square 057E 560N

Plate 13. Cores, flakes, backed and pebble artefacts
made from chert, silcrete, tuff and quartzite

017E 630N (0-100cm).This square was located below the
1:100 year flood level, in a garden just east of Bridge Street.
Deposit was dark grey brown sandy loam, with European
historical lenses and cuts, through to the base of deposit.
Objects included fragments of earthenware, glass,
sandstone rubble, clay pipe and quartzite cobbles or their
fragments. The cobbles and whole pebbles mostly appeared
to have no modification. Historical material Included
ceramic, glass, brick, clay smoking pipe fragments. A 1945
Australia Penny was found at the top of the deposit (Spit 1).
Shell was present in this square, from Spit 1 down to the
base, in variable quantity and preservation. In Spit 3 shell
was small and fragmentary, with rounded edges indicative
of rolling. In other spits shells were broken, but almost
complete. There were thin shell lenses at 37-40cm and
50cm, with whole shells (not rolled) and shell fragments in
underlying spits. Shell was dominated by Sydney Cockle Plate 14. Stone flake imbedded in cockle shell (017E 630N)
(Anadara trapezia), with lesser numbers of Hercules ClubWhelk (Pyrazus ebininus) and Sydney Rock Oyster (Saccostrea glomerata). These species originate from coastal or
estuarine environments. On the Hawkesbury River, the nearest known saline limit is in the vicinity of Lower Portland,
c.20km down river from Windsor (Hughes et.al.1998). In short, all shell identified at Windsor must have been brought
to this location. It is possible that it is all European historical material, brought in as a source of lime for gardens or
brickmaking. Some of the shell is redeposited Aboriginal midden material as stone artefacts were found imbedded
within the shell. However, the deposit exhibits no integrity and the archaeological material is not in situ.
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Plate 16. Hatchet fragment with visible striations test
square 017E 630N, spit 6 (50-60cm)

From Spit 7 onwards (60-70-cm) there was a transition to yellow sandy clay loam, which continued to the base. Bottle
glass was found in Spit 8 (70-80cm) and the lowest spit (90-100cm), along with brick from a historical cut and fill
feature. At 100cm down the soils were still disturbed but exhibited some indications of a natural surface characterised
by a cleaner appearance of the basal sands. Geoarchaeological boreholes identified fluvial sand extending to a depth
of at least 1.5 metres below Spit 10. Excavation of nearby test square 035E 627N (see below) also indicated historic
disturbance extended down into culturally sterile fluvial sands. (The base of square 017E 630N is roughly the top of
035E 627N.) In sum, Aboriginal archaeology is present within the lower elevated portions of the park west of Old
Bridge Street, while the majority of the park suffers from disturbance any intact portions would be archaeologically
significant. The area of significance is bounded by Bridge Street to the west, Old Bridge Street to the east and the
wharf car park to the north. As much of the park is disturbed in the upper units, open area investigation would be
required to assess if intact Aboriginal archaeology exists within this area.

O17E 630N

O35E 627N
wharf car park

Plate 17. Excavation of test square 017E 630N above the carpark, test square 035E 627N is located left of the
photograph within the road
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O17E 630N

O35E 627N

Plate 18. West section of cutting in Old Bridge Street, test square 035E 627N left of photo and test square
017E 630N above and right of vegetation. Historic disturbance continues from the top of the section down to a
culturally sterile fluvial sand – extending from the top to the bottom of square 035E 627N

O35E 627N

O24E 617N

O17E 630N

Plate 19. Test square 035E 627N excavated within Old Bridge Street shown in relation to 024E 617N and 017E 630N
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024E 617N (0-25cm) Located in the small lawn covered park to the east of Bridge Street, below the 1:100 year flood
level. Adjacent disturbance includes the cutting for Bridge Street, old tree plantings, root disturbance and landscaping.
Deposit here was mixed from the top spit, with clay lumps in sandy clay loam and recent historical material (brick, blue
metal, glass, tile, plastic). This square was abandoned at 25cm depth due to contamination.
035E 627N (0-70cm) Located at approximately 12m AHD (c. 5m below the 1:100 flood level) in the roadway leading
down to Windsor Wharf. This was excavated into the sandy floor of an historical archaeology trench. This had been cut
using a backhoe, through bitumen and 50cm of historical fill deposits, comprising sandstone rubble and compact
brown fill sand. Natural deposits had been extensively truncated here. The start surface was artificial, 52cm below the
bitumen road, onto consolidated pink coarse grained sand with pockets of loose yellow sand. There was historical
material in Spit 1, just under the surface, within a loose sandy fill feature (brick, glass, ceramic fragments). The pink
sand continued for 70cm, down to a highly compacted clayey sand base, with patches of grey clay and ironstone
concretions in the south east corner. The deposit was uniform throughout and considered to be much too low in the
profile to contain any Aboriginal archaeological material. No artefacts were found at the sieves, except one small tuff
flake fragment from Spit 1.

Plate 20. Test square 035E 627N within Old Bridge Street
showing fluvial sand floor

Plate 21. Test square 035E 627N section showing
bioturbation and clay leaching caused by flood events

050E 591N (0-20cm) Located on a traffic island next to Bridge Street. The traffic island surface was covered in brick
pavement. At the north west corner elevation was 17.5m AHD. Bricks were removed over an area slightly larger than
1m², revealing 8cm of fill sand, onto 23cm of compacted blue metal, over 25cm thick concrete. This concrete had to be
jack hammered out before excavation could start. Directly under the concrete was sticky red clay, probably a fill
material. This was the start surface, at 51-54cm below the brick pavement. 5cm below this deposit became more
yellow brown and less plastic, with flecks of iron. Excavation was abandoned at the base of Spit 2, as the deposit was
clayey, compacted and unlikely to contain Aboriginal archaeological material. Two exploratory cores were placed in
the floor of Spit 2 which encountered clayey deposits for a further 150cm.

Plate 22. Test square 050 591N within traffic island
between Old Bridge and Bridge Streets (square 035E 627N
in the background)

Plate 23. Section and base of test square 050E 591N
showing concrete section on clay base with clay extending
down for at least 1.5m (borehole shown in middle of
square
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Lithics
A total of 191 stone items were identified as artefactual. Most of these (93%) were from just two squares on the south
bank (057E 560N and 017E 630N). The majority of flaked stone artefacts were of silicified tuff/chert, followed by
silcrete and minor amounts of quartz. There were also modified cobbles of quartzite. In addition were whole cobbles
and pebbles which appeared to be the result of historical contamination.
Table 3. WBR Test - artefact findings for north and south bank squares combined
Number
of
Squares

Artefact
Number

Cores

Bipolar
Cores

Backed

Retouch /
Usewear

Ground/
Hatchet frag

Modified
Cobble

Average
Density /
m2

9

191

7

1

3

2

1

5

21/m2

Other

Silcrete

Sil.Tuff/Chert

Quartz

Quartzite

Igneous

70

102

8

9

2

Raw
Material

WBR North
Former potential archaeological deposit W-NP (AHIMS 45-5-3580) was defined as an archaeological site as a result of
the test excavation (Figure 12). Six stone artefacts were encountered from the four test squares, with five artefacts
from one square (1015E 1035N). No artefacts were recovered from test squares 1000E 1000N and 1000E 1015N. One
small quartz flake fragment and one fragment of a quartzite cobble were identified from Spit 3 of 1015E 1035N. This
spit also contained historical material such as brick, ceramic, green glass, blue metal. They were small and rolled,
indicating redeposition. One small red silcrete distal flake fragment and two small tuff flake fragments were recovered
from Spit 6 lower in this square. One tiny red silcrete angular fragment was identified from Spit 1 of square
1000E 1030N, also with historical material including one blue glass and two white ceramic fragments. As this area has
been previously flooded it is likely that any remaining archaeological objects would have been moved, reducing their
scientific value. For this reason the cultivated paddock between the river and Wilberforce Road was considered to
have generally low archaeological significance.
WBR South
Former potential archaeological deposit W-SP (AHIMS 45-5-3581) was defined as an archaeological site as a result of
the test excavation (Figure 12). Within test square 057E 560N artefacts were identified through the deposit from Spit 1
down to Spit 6 (0-60cm). Highest densities were in Spit 4 (30-40cm) characterised by the fine sandy layer. The majority
were of silicified tuff/chert (60%), followed by silcrete (53%). Due to contamination from the adjoining historic cut/fill,
it was sometimes difficult to separate out in situ artefacts from redeposited ones. Artefacts retrieved from Spit 2 (1020cm) at the sieves were a steep retouched silicified tuff flake and broken flake of fine grey chert, with cortical
platform. Spit 3 (20-30cm) was partially disturbed by a large tree root running through the middle of the square (from
an old silky oak tree planting on Bridge Street). Artefacts were seen while excavating at the base of Spit 3 and
especially into the top of Spit 4 (30-40cm). Artefacts were provenanced at between 31 and 35cm depth. These
included a large grey pink silcrete core, unifacially and bifacially flaked, with cobble cortex, at 32cm depth. There were
also two silicified tuff unifacial cores, quartzite cobble fragments, a smaller yellow grey silcrete rotated core and a heat
fractured red silcrete core. A number of other glossy heat altered silcrete were recovered from this spit.
Table 4. WBR Test – Square 057E 560N - Raw materials per spit unit
Spit (10cm)
1
2
3
4
5
6
7
8
9
10
Total

S.Tuff/chert
3
2
5
28
14
8

Silcrete
3

Quartzite

3
23
14
3

6
1

60 (40%)

46 (53%)

7 (6%)

Quartz

1

Total
6
2
9
57
29
11

1 (1%)

114 100%)

A total of 57 artefacts were identified from Spit 4, the highest spit density. These included two backed artefacts, one a
partly made Bondi point of pink silcrete, the other a silcrete backed proximal fragment. Another backed artefact of
silcrete was identified from Spit 5 (40-50cm), as well as a silcrete broken flake with faceted platform preparation.
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Figure 12. Aboriginal archaeological sites Windsor Bridge replacement project
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These suggest that at least some of the deposit is Bondaian. Backed artefacts become most abundant in the
archaeological record between about 3,500 and 2,500 years BP (Hiscock 2008:156). Early dates for backed artefacts
have been obtained north of Sydney from Mussel Shelter in the Upper Mangrove Creek catchment, with two backed
artefacts dated to between 5,370 and 8,460 years BP. But there seems to be an explosion of backed artefact
production and discard between about 3,150 and 2,230 years BP (Hiscock and Attenbrow 1998:54-55). Backed
artefacts were missing from the sand body 100m to the south west at Windsor Regional Museum within the limited
analysed assemblage (Austral 2011).
In addition there were also modified quartzite cobbles. A few were heat fractured. One cobble fragment in Spit 5 had
been unifacially flaked and had a circular pit from percussion or heat stress. Whole cobbles and pebbles were noted
within the historic cut/fill at the southern edge of the square and were treated with caution if found in the adjoining
natural deposit.
The geomorphic assessment indicates that the fine sandy layer within 057E 560N may be stratified, which adds to the
significance of the site. The historic fill/capping on top of the sands may have slightly truncated the sandy surface but
by and large the sand surface is intact, allowing for the bioturbation.
Elsewhere, a flake with ground dorsal surface was identified from Spit 6 (50-60cm) within test square 017E 630N. This
was retouched with a dentate margin. It appears to be off an edge ground hatchet head. In south eastern Australia
these multipurpose tools appear to have a more recent antiquity than other parts of the continent, dated to within the
last 4,000 years. Two flakes of a poor quality yellow mudstone or tuff were found in two separate Sydney cockle shells
(one in Spit 4, 30-40cm, one in Spit 5, 40-50cm). They are possibly from bulk redeposited midden material as indicated
by the disturbed nature of the depositional layers. A large flake, 13.5cm long, off the corner of a quartzite cobble, had
percussion marks. This was from Spit 8 (70-80cm). Although the archaeological deposit within square 017E 630N was
disturbed, it is possible that some or all the deposit emanated from a nearby intact source.
Summary: Archaeology
Test excavations on the north and south banks of the Hawkesbury River confirmed the presence of subsurface
Aboriginal archaeological material within the proposed corridor (sites W-NP, 45-5-3580 and W-SP, 45-5-3581). Deposit
on the lower elevation north bank features silty loam with redeposited material typical of active floodplains. There
were few artefacts and low potential for intact archaeology. On the south bank however, while considerable historic
disturbance was seen, one location at the top of the slope retained partially intact sand with high artefact densities
(057E 560N).
Artefacts recovered from the test excavation included 191 modified stone items. Most were from square 057E 560N
(n=114). This was also at the highest elevation, with surface levels above the 1:100 year flood. Test square 017E 630N,
below 12m AHD, revealed the next highest stone artefact density (n=64). However this was with abundant historical
material and shell which may be redeposited. Limited further investigation may be required to confirm the
relationship between these and deposit intactness. If shell and artefacts have been brought here by Aboriginal people
this location would have high scientific significance.
Most artefacts from the test were flaked debitage, predominantly of silicified tuff/chert and silcrete, with a minor
quartz component. There were also modified cobbles of quartzite, or their fragments. One silicified wood pebble
fragment was identified, but no artefacts of this material. One igneous flake, probably off an edge ground hatchet
head, was identified. No discrete intact knapping floors were identified.
Relatively few silcrete artefacts retained cortex. Both unheated and heat altered silcrete was present, with a larger
proportion of heat altered material. Technology includes typical Bondaian elements, although there were no definitive
asymmetric alternating cores. One silcrete Bondi point was identified and two backed fragments. Faceted platforms
were noted on some flakes and broken flake. There were a number of retouched items. In Spit 2 of 057E 560N was a
concave retouched flake of silicified tuff. Cores were mostly unifacial and rotated, with some bifacial reduction. There
were unifacially flaked cobbles and pebbles of quartzite and silicified tuff, still retaining cortex. Stone for flaking is
likely to have been sourced locally from the Tertiary Rickabys Creek Gravels Formation. Rickabys Creek Gravels include
quartz, quartzite, silcrete, porphyry and hornfels, as well as silicified tuff.
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Scientific Values and Significance Assessment

7.1 Assessment criteria
One of the primary steps in the process of cultural heritage management is the assessment of significance. Not all sites
are equally significant and not all are worthy of equal consideration and management (Sullivan and Bowdler 1984;
Pearson and Sullivan 1995: 7). The determination of significance can be a difficult process as the social and scientific
context within which these decisions are made is subject to change (Sullivan and Bowdler 1984). This does not lessen
the value of the heritage approach, but enriches both the process and the long term outcomes for future generations
as the nature of what is conserved and why, also changes over time.
The assessment of significance is a key step in the process of impact assessment for a proposed activity as the
significance or value of an object, site or place will be reflected in resultant recommendations for conservation,
management or mitigation.
Current best practice requires significance assessment according to criteria established in the Australia ICOMOS Burra
Charter, 1999 (Australia ICOMOS 1999). The Burra Charter and its accompanying guidelines are considered standard
for cultural heritage management, specifically conservation, in Australia.
Guidelines to the Burra Charter set out four criteria for the assessment of cultural significance:


Aesthetic value - relates to the sense of the beauty of a place, object, site or item;



Historic value - relates to the association of a place, object, site or item with historical events, people,
activities or periods;



Scientific value - scientific (or research) value relates to the importance of the data available for a place,
object, site or item, based on its rarity, quality or representativeness, as well as on the degree to which the
place (object, site or item) may contribute further substantial information; and



Social value - relates to the qualities for which a place, object, site or item has become a focus of spiritual,
political, national or other cultural sentiment to a group of people. In accordance with the OEH Guide to
investigating, assessing and reporting on Aboriginal cultural heritage in NSW, the social or cultural value of a
place (object, site or item) may be related to spiritual, traditional, historical or contemporary associations.
“Social or cultural value can only be identified though consultation with Aboriginal people” (OEH 2011:8).

The assessment of these values are brought together to form a comprehensive assessment of significance.

7.2 Statement of significance
On the basis of discussions with Aboriginal stakeholders present during Aboriginal Focus Groups meetings and during
the fieldwork program, it was clear that the Windsor area has some Aboriginal cultural value. No specific places or
items were identified with the study area, rather it was indicated that Aboriginal connections were generalised and
diffusely spread across the study area – a perception of value as opposed to an empirical value. Within an Aboriginal
perspective a cultural continuum exists where every part of ‘country’ has significance and meaning and is understood
by value gradients – some places/objects exhibit more significance than others. In this understanding, the Aboriginal
value of the study area resides in its connections, demonstrating a link between people and place in the past and
offers a link for contemporary Aboriginal people back to the their past. In sum, the study area has Aboriginal cultural
value because it demonstrates a connection to the (possible distant) past for contemporary Aboriginal people.
The perceptual connections Aboriginal people feel were also manifested in the archaeology. Six Aboriginal
archaeological sites are impacted by the proposed bridge replacement within the project boundary:
W-NP, 45-5-3580; W-SP, 45-5-3581; W1, 45-5-3582; W2, 45-5-3583; W3, 45-5-3584; and W4, 45-5-3585 (Figure 12).
Five Aboriginal archaeological sites are located on the north bank: W-NP, 45-5-3580; W1, 45-5-3582; W2, 45-5-3583;
W3, 45-5-3584; and W4, 45-5-3585. These sites are located in an active low energy flood zone and show no evidence
of buried soils. Aboriginal objects associated with these five sites are unlikely to exhibit value as detailed in the Burra
Charter because they emanate from a disturbed context.
Aboriginal archaeological site W-SP, 45-5-3581 is located on the south bank. The elevated portions of this site contain
at least partially intact cultural deposit. Specifically, the fine grained sand deposit identified on this site demonstrates
an intact cultural layer with OSL dating potential, this finding in itself is significant. In addition, the identification of
backed artefacts at W-SP indicates possible difference from the Windsor Museum site, which opens new lines of
research into how and when Aboriginal people utilised the Windsor ridge. Also the findings of shell midden, albeit
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disturbed, also adds a new layer of information, suggesting possible historic connections related to the (re)distribution
of Aboriginal objects, among several different possible interpretations.
The archaeological deposit on the south bank is of high scientific value. However, as much of the area is disturbed in
some manner, the value resides in information not conservation. It is likely that similar or superior quality
archaeological deposits exist along other parts of the Windsor ridge. Conserving less disturbed archaeological
deposits, opposed to the generally disturbed deposit near the bridge, is important to maintaining a sustainable
heritage environment. Part of conservation management is to obtain information useful in identifying and preserving
important sites. W-SP offers an opportunity to acquire this valuable information about the Aboriginal past with the
least potential impact.

8

Impact Assessment, Mitigation Strategies and Management

All identified Aboriginal archaeological sites within the project boundary of the Windsor Bridge replacement project
have been considered in relation to proposed bridge construction and associated activities. Some level of impact is
unfortunately unavoidable for such a large road project. Best practice is to try to limit impacts and where appropriate
mitigate impacts.
Although six Aboriginal sites will be impacted, in most cases the cumulative impact on Aboriginal heritage is relatively
small as five of the sites are of low value. The sixth site, W-SP, contains high scientific value but also suffers from
various forms of disturbance. In this light, the proposed Windsor Bridge replacement represents an opportunity for
advancing our understanding, strengthening our interpretation, bettering our management ability and increasing our
recognition of Aboriginal culture and heritage within Windsor and the wider region.

8.1 Mitigation Strategies
Six Aboriginal archaeological sites will be at least partially impacted by the Windsor Bridge replacement project
(Figure 12). A mitigation strategy is required and has been provided in Table 5. No mitigation is recommended for the
five sites on the north bank. Salvage excavation is recommended for specific portions of W-SP on the south bank. The
proposed salvage excavation will assist in providing tangible archaeological links for the nonspecific Aboriginal cultural
heritage values as perceived by the Aboriginal stakeholders.
1.

The lower elevation paddock on the northern side of the river has been disturbed by clearing, cultivation and
numerous flood events. The test excavation results suggest that while further subsurface archaeological
objects might occur, these will be isolated and likely redeposited from their original location of discard,
limiting their scientific value. For these reasons, it is recommended that no further archaeological work is
required for the five identified sites on the north bank: W-NP, 45-5-3580; W1, 45-5-3582; W2, 45-5-3583;
W3, 45-5-3584; and W4, 45-5-3585. Project approval is required before the sites can be impacted.

2.

For W-SP, south bank, further sandy deposit and subsurface archaeological material will exist in a confined
portion of the study area, particularly near test square 057E 560N, in the park at the corner of George and
Bridge Streets. Test excavation results suggest there is potential for further intact deposit and artefact
densities could continue to be high (>100/m²). The surface is above the recorded 1:100 year flood level for
Windsor. No gravels were found in the most intact part of the biomantle. The deposit shows evidence of
pedogenesis and may be sitting on Tertiary clays. There is some potential for dating of archaeological
material here, although results will depend on the extent of insect and tree root activity. The deposit and
artefact depths could be stratigraphically compared to the sand body found at the nearby Windsor Museum
site, thought to be aeolian in origin. The presence of backed artefacts in 057E 560N provides more recent
occupation evidence than that suggested from Windsor Museum. Further work may provide a link to that
sand body. Salvage excavation is recommended for the impact area within the project boundary at the
corner of George and Bridge Streets (see salvage methodology for scope of salvage). Discrete pockets of
intact sandy-soil, representing a continuation of site W-SP, may also extend south from test square 057E
560N within the road verge of George and Bridge Streets. Salvage excavation is recommended where intact
sandy deposits exist within the project area above 17m AHD.

3.

Limited salvage is also recommended for the lower portion of W-SP (e.g. near test square 017E 630N) to
provide a sample of the identified archaeological material and further investigate the relationship between
stone artefacts and shell lenses found in this portion of the site (see salvage methodology for scope of
salvage).
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Salvage methodology

Field methods and analysis for the recommended salvage of site W-SP will be consistent with the DP&I approved
methodology as attached in Appendix D.
The main aims of the proposed salvage excavation are:


To salvage the entire extent of the archaeologically significant deposit within W-SP (45-5-3581) at the corner
of George and Bridge Streets.



To salvage a representative sample of the lower portion of W-SP (45-5-3581) located between Bridge Street,
Old Bridge Street and the wharf carpark.

The excavation scope, identified in the approved methodology (Appendix D), will change to a salvage methodology as
outlined below:


Open area excavation will replace dispersed testing.



An approximate 100m open area will be salvaged of site W-SP (45-5-3581) at the corner of George and
Bridge Streets, with the exact quantity depending on the level of disturbance.



An approximate 25-50m open area will be salvaged of the lower portion of W-SP (near test square
017E 630N) between Bridge Street, Old Bridge Street and the wharf carpark with the exact quantity
depending on the level of disturbance.

2

2
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Table 5. Impact of proposed Windsor Bridge replacement and management/mitigation measures
Site ID

Site Type

Description

Significance

Impact Assessment

Management / Mitigation Measures

North Bank PAD
W-NP
(45-5-3580)

Artefact Scatter
(former PAD now
site)

Site located on north bank of Hawkesbury River within flood prone terrace.
Deep homogenised soils display no buried soils.

Low

Will be impacted

Site can only be impacted after project approval
obtained. No mitigation is required as the site
exhibits low significance.

South Bank PAD
W-SP
(45-5-3581)

Artefact Scatter
(former PAD now
site)

Site is located on the south bank of the Hawkesbury River. Portions of the site
are above the 1:100 flood zone within Thompson Square at the corner of
George and Bridge Street. This portion of the site contains fine grained sand
layers and high artefact densities. A second more disturbed portion of the site
is located below the 1:100 flood zone between Bridge Street, Old Bridge Street
and the wharf car park. This portion of the site contains moderate artefact
densities including displaced midden material.

High

Will be impacted

Salvage excavation recommended for the site
including all of the area at the corner of George and
Bridge Street within the project boundary and a
representative portion of the lower more disturbed
part of the site.
Site can only be impacted after project approval
obtained.

W1
(45-5-3582)

Isolated Find

Site located on north bank of Hawkesbury River within flood prone terrace.
Deep homogenised soils display no buried soils.

Low

Will be impacted

Site can only be impacted after project approval
obtained. No mitigation is required as the site
exhibits low significance.

W2
(45-5-3583)

Isolated Find

Site located on north bank of Hawkesbury River within flood prone terrace.
Deep homogenised soils display no buried soils.

Low

Will be impacted

Site can only be impacted after project approval
obtained. No mitigation is required as the site
exhibits low significance.

W3
(45-5-3584)

Isolated Find

Site located on north bank of Hawkesbury River within flood prone terrace.
Deep homogenised soils display no buried soils.

Low

Will be impacted

Site can only be impacted after project approval
obtained. No mitigation is required as the site
exhibits low significance.

W4
(45-5-3585)

Isolated Find

Site located on north bank of Hawkesbury River within flood prone terrace.
Deep homogenised soils display no buried soils.

Low

Will be impacted

Site can only be impacted after project approval
obtained. No mitigation is required as the site
exhibits low significance.
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8.2 Proposed Management Measures for Aboriginal Heritage
Management and conservation measures for Aboriginal heritage in relation to salvage activities and construction
activities (or fencing, investigative drilling, minor clearing, establishing site compounds, adjustment to services/utilities
etc.) include the following:
Responsibility for compliance with Management Policy
1. The Proponent must ensure all of its employees, contractors and subcontractors and agents are made
aware of and comply with this management policy.
2. The Proponent must appoint a suitably qualified and experienced environmental manager who is
responsible for overseeing the activities related to this management policy.
3. The Proponent must appoint a suitably qualified and experienced Archaeologist who is responsible for
overseeing, for and on behalf of the Proponent, the salvage activities relating to the project.
Operational constraints
4. Where archaeological excavation has been nominated for impacted sites, no construction activities (or
fencing, investigative drilling, minor clearing, establishing site compounds, adjustment to services/utilities
etc.) can occur on the lands to be investigated until the relevant archaeological excavation at the nominated
site have been completed.
5. Prior to the commencement of early works activity (e.g. fencing, minor clearing, establishing site
compounds etc.) a construction heritage site map identifying Aboriginal sites to be excavated must be
prepared. The construction heritage site map should be prepared to the satisfaction of RMS.
6. All employees, contractors, subcontractors and agents carrying out early works activities (e.g. fencing, minor
clearing, establishing site compounds etc.) must undertake a Project induction (including the distribution of
a construction heritage site map) to ensure that they have an understanding and are aware of the Aboriginal
heritage issues affecting the activity.
Aboriginal archaeological sites and objects to be impacted
7. The archaeological sites identified as being impacted by construction activities are listed in Table 5.
Human Remains
8. This management policy does not authorise any damage of human remains.
9. If potential human remains are disturbed the Proponent must follow the procedures outlined in section 8.3
below.
Salvage Activities
10. The archaeological salvage excavation must be carried out in accordance with the methodology specified in
Appendix D and section 8.1.1 of this report.
Involvement of Aboriginal groups and/or individuals
11. Opportunity must be provided to registered Aboriginal stakeholder to be involved in the following activities:
a. assist with the salvage excavation.
The long term management of collected Aboriginal objects is as follows:
12. DP&I, as the approval authority, will be consulted;
13. Aboriginal objects will be transferred to the Australian Museum in accordance with legislative requirements,
Australian Museum Archaeological Collection Deposition Policy v1.0 January 2012. The Australian Museum
should accept Aboriginal objects from the Windsor Bridge program because:
a.

the area is archaeologically important based on the findings of the Windsor Museum excavations
(Austral 2011) which identified possible Pleistocene archaeology;

b.

a comprehensive geomorphologic assessment of the terraces along the Hawkesbury River is
valuable to our understanding of Sydney’s geologic and cultural past;

c.

intact (potential) sand deposits with associated Aboriginal archaeology are rare in the inland
regions of the Cumberland Plain; and

d.

archaeological impacts of major infrastructure are important to document.

14. In the event the Australian Museum is unable to accept the objects, the objects will be transferred in
accordance with a Care Agreement or similar agreement to an Aboriginal community;
15. In the event that neither the Australian Museum nor the Aboriginal community are able to accept the
archaeological objects, KNC will seek a Care Agreement or similar agreement to curate the objects.
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Reporting requirements
16. A written archaeological excavation report must be provided to RMS within a reasonable time following the
completion of the archaeological program.
Notification and reporting about incidents that breach this management policy
17. Incident reporting requirements in accordance with the Project Approval is to include Aboriginal heritage.

8.3 Procedures for Handling Human Remains
•

Note that Project Approvals do not include the destruction of Aboriginal remains

This section outlines the procedure for handling human remains in accordance with the Skeletal Remains – Guidelines
for the Management of Human Skeletal Remains under the Heritage Act 1977 (NSW Heritage Office 1998) and the
Aboriginal Cultural Heritage Standards and Guidelines Kit (NPWS 1997). In the event that construction activity reveals
possible human skeletal material (remains), the following procedure is to be followed:
1. as soon as remains are exposed, all work is to halt at that location immediately and the Project
environmental manager on site is to be immediately notified to allow assessment and management;
i.
stop all activities; and
ii.
secure the site.
2. contact police, the discovery of human remains triggers a process which assumes that they are associated
with a crime. The NSW Police retain carriage of the process until such time as the remains are confirmed to
be Aboriginal or historic;
3. DP&I, as the approval authority, will be notified when human remains are found;
4. once the police process is complete and if remains are not associated with a contemporary crime contact
DP&I. The DP&I will determine the process, in consultation with OEH and/or the Heritage Branch as
appropriate;
i.
if the remains are identified as Aboriginal, the site is to be secured and the DP&I and all
Aboriginal stakeholders are to be notified in writing. The DP&I will act in consultation with
OEH as appropriate. OEH will be notified in writing according to DP&I instructions; or
ii.
if the remains are identified as non-Aboriginal (historical) remains, the site is to be secured
and the DP&I is to be contacted. The DP&I will act in consultation with the Heritage Branch as
appropriate. The Heritage Branch will be notified in writing according to DP&I instructions;
5. once the police process is complete and if the remains are identified as not being human work can
recommence once the appropriate clearances have been given.

8.4 Procedure for proposed changes to Approved Projects
RMS recognises that in the course of constructing the replacement bridge, design alterations or other changes to the
Approved Project may be required.
A proposed change to the Approved Project (such as an alteration of the current design, the location of ancillary
facilities) within the project corridor may result in a:

Reduced impact to Aboriginal cultural heritage; or an

Increased impact to Aboriginal cultural heritage.
Note: the use of the word impact in this section is defined as an impact on the significance of Aboriginal cultural
heritage rather than simply an increased physical impact.
To ensure consistency with the Approved Project and this document any change in the overall impact on Aboriginal
cultural heritage will need to be considered. The process to determine consistency is outlined in section 8.4.1 below.
Where a proposed change to the Approved Project occurs outside of the project boundary considered for the EIS
further heritage assessment will be required to determine if there would be an impact on Aboriginal cultural heritage
and whether this represents a modification to the Approved Project (outlined below).
8.4.1

Changes in heritage impact

Where the Proponent seeks to make a change to the design and construction of the Approved Project which changes
the assessed impact on Aboriginal cultural heritage the Proponent will need to prepare an assessment of the new
impacts of this work in consultation with the appointed Archaeologist. The continued involvement of the Aboriginal
stakeholders in this process is outlined in section 8.5.


New impacts consistent with previously identified impacts

If a proposed change to the Approved Project is considered to have a neutral or lesser significant impact on Aboriginal
cultural heritage than that identified in this document it would be considered a consistent impact.
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If the proposed change is considered to be consistent with the Approved Project RMS may approve the change with no
requirements to seek further approval. However, in certain circumstances, further consultation with Aboriginal
stakeholders may still be required (see section 8.5 below).


New impacts inconsistent with previously identified impacts

If a proposed change to the Approved Project is considered to have a more significant impact on Aboriginal cultural
heritage than that identified in the EIS it would be considered an inconsistent impact.
If the proposed change is considered inconsistent with the assessed impact on Aboriginal cultural heritage, as detailed
in Table 5 of this document, RMS would require an amendment to the mitigation measures agreed in this report. If
this proposed change is considered inconsistent with the Approved Project RMS may require a modification of the
Approved Project or other approvals as identified in any condition of approval. Further consultation with Aboriginal
stakeholders will be undertaken (see 8.5 below).

8.5 Process for continued consultation with Aboriginal stakeholders
The extent to which RMS will continue to consult with Aboriginal stakeholders is dependent upon the level of impact
and whether the area was assessed as part of the EIS. The types of potential impacts are identified as reduced impacts,
increased impacts or unknown impacts. The following outlines a recommended protocol for consultation.
a) Reduced or neutral impact
If as a result of alterations to the project design a previously identified impact to an Aboriginal heritage item is reduced
or neutral then no further consultation is required.
If as a result of alterations to the project design an impact to an Aboriginal heritage item is proposed that results in a
reduced impact on the overall heritage significance of the study area (i.e. the cumulative impact is reduced), then
further consultation with Aboriginal stakeholders is suggested. This consultation may entail a phone call and phone log
of comments received or the provision of a report for comment (10 working days).
b) Increased Impact
Where as a result of alterations to the project design an impact on Aboriginal heritage is considered to be greater than
identified by the Approved Project further consultation will be undertaken. This consultation will either entail a phone
call and phone log of comments received or the provision of a report for comment (10 working days).
c) Unknown impacts: Assessment process
Where a proposed change is an area located outside of the project boundary assessed as part of the Approved Project
the impact on Aboriginal cultural heritage is considered to be unknown. This area would require preliminary
assessment to determine any impacts upon Aboriginal heritage. Should no impacts be identified then no consultation
with Aboriginal stakeholders is required. Should potential impacts be identified consultation with Aboriginal
stakeholders will be undertaken. This consultation will entail the provision of a report for stakeholder comment (10
working days) detailing the impacts and mitigation strategies proposed.
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