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national environmental significance
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Clause 228(2) Checklist
In addition to the requirements of the Is an EIS required? guideline as detailed in the REF, the
following factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation
2000, have also been considered to assess the likely impacts of the proposal on the natural and
built environment.
Factor

Impact

Any environmental impact on a community?
The number of sensitive receivers in the vicinity of the proposal is limited. During
construction, there may be a temporary increase in noise, and disruption to traffic
flow. Although some exceedances of the relevant noise criteria are predicted at a
limited number of residences, these receivers would not be highly affected.
All feasible and reasonable work practices would be considered to limit the extent
of construction noise impacts at these locations as recommended in Section 7.4
of Appendix H.

Construction – short
term, minor, negative
Operation – long
term, minor, positive

During operation, there would be long term benefits in road safety and improved
travel times.
Any transformation of a locality?
There would not be a significant transformation to the locality. The existing road
passes through the proposal area. During construction, there would be short-term
transformation relating to noise and landform. During operation, there would be
negligible change to the locality from the current status.

Construction – short
term, minor, negative
Operation – long
term, neutral

Any environmental impact on the ecosystems of the locality?
See Appendix F (Appendices 6 and 7) for the MNES assessment on threatened
ecological communities, and Section 6.4 of this REF. One EEC exists within the
study area, which is consistent with Temperate Highland Peat Swamp on
Sandstone EEC (EPBC Act) and Newnes Plateau shrub swamp in the Sydney
Basin bioregion EEC (TSC Act). The Assessment of Significance discussed
above concluded that the proposal would not have a significant impact on the
survival of this EEC (estimated clearance area of 0.03 ha).

Construction – short
term, minor, negative
Operation – long
term, minor, negative

This proposal has sought to minimise impacts on this community through design
development. Additional safeguards and management measures are discussed
in Section 6.4.
Any reduction of the aesthetic, recreational, scientific or other
environmental quality or value of a locality?
No impacts are expected to this effect, beyond those discussed above.

N/A

Factor

Impact

Any effect on a locality, place or building having aesthetic, anthropological,
archaeological, architectural, cultural, historical, scientific or social
significance or other special value for present or future generations?
Sections 6.8 and 6.9 summarise the potential impacts on Aboriginal and nonAboriginal heritage in the study area. The proposal would not impact on any
known Aboriginal heritage sites.

Construction – short
term, minor, negative
Operation – long
term, neutral

No major changes to the landscape are proposed and the majority of work would
be within or next to the existing road corridor. The significance of any impacts on
Aboriginal heritage sites through an unexpected find is low, as the potential for a
find is assessed to be low, and the nature of sites potentially present is limited by
the geology and landscape of the site.
Any non-Aboriginal heritage sites present (Section 6.8) are of local importance
and the significance of potential impacts is assessed as being low, particularly
after the application of safeguards and management measures discussed in
Section 6.8.5.
Any impact on the habitat of protected fauna (within the meaning of the
National Parks and Wildlife Act 1974)?
See Appendix F (Appendix 6) for the seven-part test of significance on
threatened species under the TSC Act, and Section 6.4 of this REF. The
Assessment of Significance discussed above concluded that the proposal would
not have a significant impact on the survival these species.

Construction – short
term, minor, negative
Operation – long
term, neutral

This proposal has sought to minimise impacts on this community through design
development. Additional safeguards and management measures are discussed
in Section 6.4.
Any endangering of any species of animal, plant or other form of life,
whether living on land, in water or in the air?
See Appendix F (Appendix 6) for the seven-part test of significance on
threatened species under the TSC Act, and Section 6.4 of this REF. The
Assessment of Significance discussed above concluded that the proposal would
not have a significant impact on the survival these species.

Construction – short
term, minor, negative
Operation – long
term, neutral

This proposal has sought to minimise impacts on this community through design
development. Additional safeguards and management measures are discussed
in Section 6.4.
Any long-term effects on the environment?
In the long term, there would be negligible changes to the locality from the
current status. The land use of the area would be consistent, and the area of
additional vegetation clearance required for construction negligible in the context
of the surrounding area.

Operation – long
term, neutral

Any degradation of the quality of the environment?
In the short term the proposal has the potential to degrade the environment in the
area immediately surrounding the proposal, through erosion and runoff,
accidental spills and construction noise. Section 7 details safeguards and
management measures to manage these impacts. With effective implementation
of the measures, most impacts would be minor or negligible.

Construction – short
term, minor, negative
Operation – long
term, neutral

During operation, there would be negligible change to the locality from the current
status.
Any risk to the safety of the environment?
No impacts are expected to this effect, beyond those discussed above.

N/A

Factor

Impact

Any reduction in the range of beneficial uses of the environment?
Land use of the study area would not be altered. The proposal would improve
travel times to users of the local area, for recreation or tourism activities.

N/A

Any pollution of the environment?
In the short term the proposal has the potential to degrade the environment in the
area immediately surrounding the proposal, through erosion and runoff,
accidental spills and construction noise. Section 7 details safeguards and
management measures to manage these impacts. With effective implementation
of the measures, most impacts would be minor or negligible.

Construction – short
term, minor, negative
Operation – long
term, neutral

Potential impacts from waste relate to contamination of the surrounding
environment (such as pollution of waterways, attracting pest fauna) through
improper waste handling, storage and transport practices. The significance of
these impacts is predicted to be low, as proposed safeguards and management
measures would manage potential impact pathways into the surrounding
environment.
During operation, there would be negligible change to the locality from the current
status.
Any environmental problems associated with the disposal of waste?
Waste materials would be reused or disposed of by an approved waste disposal
contractor to a licensed landfill facility, following the Management of Wastes on
Roads and Maritime Services Land procedure (RMS, 2014c).

Construction – short
term, minor, negative
Operation – long
term, neutral

Any increased demands on resources (natural or otherwise) that are, or are
likely to become, in short supply?
The proposal would not place any increased demand on resources, natural or
otherwise, that are or are likely to become in short supply.

N/A

Any cumulative environmental effect with other existing or likely future
activities?
Potential cumulative impacts could occur as a result of the simultaneous
construction of the Great Western Highway upgrade and Bells Line of Road
corridor improvement projects in the vicinity of the proposal, as well as
construction activities for the proposed Newnes Kaolin Mine. Some minor
cumulative impacts are predicted as a result of these projects, relating to
operation of the road network.

Construction – short
term, minor, negative
Operation – long
term, neutral

These impacts can be effectively managed through coordination of the
construction timetable and phasing of construction activities to avoid peak hours
where possible (see Section 6.14).
Any impact on coastal processes and coastal hazards, including those
under projected climate change conditions?
There would be no impact to coastal processes or hazards.

N/A

Matters of National Environmental Significance
Under the environmental assessment provisions of the Environment Protection and Biodiversity
Conservation Act 1999, the following matters of national environmental significance and impacts
on Commonwealth land are required to be considered to assist in determining whether the
proposal should be referred to the Australian Government Department of the Environment.
A referral is not required for proposed actions that may affect nationally listed threatened species,
ecological communities and migratory species. Impacts on these matters are assessed as part of
the REF in accordance with Australian Government significant impact criteria and taking into
account relevant guidelines and policies.
Factor

Impact

Any impact on a World Heritage property?
The study area is not a World Heritage Property; the closest is the NSW Greater
Blue Mountains Area, approximately 2km to the northeast. Potential impacts
proposed by the proposal are limited to the study area only; therefore, the
proposal would not impact upon any World Heritage Property. Management
measures and safeguards relating to erosion and sediment control and weed
control would limit the potential for impacts on this property.

Nil

Any impact on a National Heritage place?
The study area is not a World Heritage Property; the closest is the NSW Greater
Blue Mountains Area, approximately 2km to the northeast. Potential impacts
proposed by the proposal are limited to the study area only; therefore, the
proposal would not impact upon any World Heritage Property. Management
measures and safeguards relating to erosion and sediment control and weed
control would limit the potential for impacts on this property.

Nil

Any impact on a wetland of international importance?
The study area is not a Ramsar listed wetland nor is it close to any such areas.

Nil

Any impact on a listed threatened species or communities?
See Appendix F (Appendix 7) for the MNES assessment on threatened fauna
and ecological communities, and Section 6.4 of this REF. One EPBC listed EEC
exists within the study area being Temperate Highland Peat Swamp on
Sandstone EEC. The Assessment of Significance discussed above concluded
that the proposal would not have a significant impact on the survival of this EEC
(estimated clearance area of 0.03 ha). Two EPBC listed threatened species have
the potential to occur within the study area (Blue Mountains Water Skink and
Spotted-tailed Quoll). The Assessment of Significance discussed above
concluded that the proposal would not have a significant impact on the survival of
these species.

Not a significant
impact

Any impacts on listed migratory species?
See Appendix F (Appendix 7) for the MNES assessment on threatened fauna
and ecological communities, and Section 6.4 of this REF. The Assessment of
Significance discussed above concluded that the proposal would not have a
significant impact on the survival of migratory species.

Not a significant
impact

Any impact on a Commonwealth marine area?
The study area is not a Commonwealth marine area nor is it close to such areas.

Nil

Does the proposal involve a nuclear action (including uranium mining)?
The proposal does not involve a nuclear action.

Not applicable

Additionally, any impact (direct or indirect) on Commonwealth land?
There is no Commonwealth land in the vicinity of the proposal.

Nil

Appendix B
Neutral or beneficial effect on water quality assessment
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Neutral or Beneficial Effect Assessment
State Environmental Planning Policy (Sydney Drinking Water Catchment) 2011 relates to the use
of land within the Sydney drinking water catchment. In accordance with Clause 12 of the SEPP,
Roads and Maritime Services is required to consider whether or not an activity to which Part 5 of
the Environmental Planning and Assessment Act applies will have a neutral or beneficial effect on
water quality before carrying out the activity.
The following table summarises whether the project will have a neutral or beneficial effect on water
quality for activities within the Sydney Drinking Water Catchment. It should be read in conjunction
with sections 6.1 and 6.2 of the REF.
This summary is based on water quality and drainage assessments undertaken by Lyall and
Associates (2016), also included in this appendix.
Factor

Impact

1. Are there any identifiable
potential impacts on water
quality?

The Chifley Road upgrade Water Quality Impact Assessment
undertaken by Lyall and Associates (2016) identified that contaminants
that are typically associated with road runoff include suspended
sediments, heavy metals, litter, nutrients such as nitrogen and
phosphorus, oils and greases. These contaminants build up on the road
surface during dry weather and are then washed off during rainfall
events.

What pollutants are likely?
Major potential pollutants
are sediments (fine &
coarse), nitrogen,
phosphorus, pathogens
and hazardous chemicals
and contaminants such as
oil/fuel.
During construction and/or
post construction?

The increase in the area of paved surfaces in combination with the
inclusion of an efficient drainage system will lead to an increase in the
pollutant load discharging to the receiving drainage lines should
appropriate measures not be incorporated in the design of the proposed
road upgrade.
MUSIC models were established for the project area to demonstrate the
impact of the proposed work on water quality. The following findings
were recorded:
Scenic Hill
If appropriate stormwater quality measures are not incorporated into
drainage design then there will be a net increase of 24% in the average
annual weight of total suspended solids (TSS), a similar increase in
total phosphorous (TP), and gross pollutants (particles greater than 5
mm) and total nitrogen (TN) would increase by 42% and 13%
respectively.
Following the inclusion of stormwater quality measures described in
Section 3.2.3 of the REF, a net reduction occurs in the average annual
weight of TSS of 9%, gross pollutants would be reduced by 15%, while
there would be no change in TP when compared to present day
conditions. There would be an increase in the average annual weight of
TN of 4% due to the steep nature of the project corridor which prevents
the adoption of suitably sized stormwater quality measures along this
section of the proposed work.
Clarence road over rail bridge
If appropriate stormwater quality measures are not incorporated into the
drainage design then there will be an increase in the average annual
weight of TSS of 5% in Dargans Creek, and a similar increase in TP.
Gross pollutants and TN are predicted to increase by 51% and 2%
respectively.

Factor

Impact

2. For each pollutant list the
safeguards needed to
prevent or mitigate potential
impacts on water quality
(these may be SCA
endorsed current
recommended practices
(CRPs) and/or equally
effective other practices)?

Safeguards are as described in Section 3.2.3 of the REF (project
drainage design) and in Section 7 of the REF (Environmental
Management Measures).
A holistic approach to water management has been taken for the
proposal which aims to rationalise the number of water quality and
quantity control structures included in the design. The drainage design
(including water quality treatments) has been modelled to identify
potential pollutant loads. An assessment of the proposed drainage
design is provided in Section 6.1, including consideration of the
requirements of State Environmental Planning Policy (Sydney Drinking
Water Catchment) 2011. The final design and configuration of the
culverts and drainage systems for both road sections will be confirmed
during the detailed design phase.
Scenic Hill section
The steep nature of the land in the Scenic Hill section and limited scope
for maintenance access means that it is not feasible to incorporate ‘endof-drainage-system type measures such as a sediment or bio-retention
basin to treat runoff for the majority of the westbound and eastbound
carriageways. Runoff from the westbound and eastbound carriageways
between the top and bottom curves would be controlled by pavement
drainage systems that discharge in a westerly direction from the road
corridor. Appropriate energy dissipating head wall outlets would include
at discharge points to manage flow velocities and scour risks.
Other main features of the drainage design and operational water
quality strategy at Scenic Hill includes:





A vegetated buffer strip along a section of the westbound
carriageway for about 400m east of the top curve to treat pavement
runoff
A short section of vegetated buffer strip, about 40m long, to treat
runoff from the westbound carriageway about 200m west of the
bottom curve
Replacement of existing pipe culvert under Chifley Road at the
bottom curve and about 200m west of the bottom curve
A combined sediment and bio-retention basin located at the base of
Scenic Hill on the northern side of Chifley Road. This basin would
treat runoff from the westbound and eastbound carriageways
between the top and bottom curves and the catchment upslope of
the road corridor that comprises the natural bushland to the east.
The basin would comprise a sedimentation zone to target gross
pollutants and total suspended solids, and a bio-retention zone to
target total phosphorus and total nitrogen. A baffle arrangement on
the outlet of the sedimentation zone would provide for spill
containment.

Factor

Impact

2. cont’d

The basin is also proposed to incorporate temporary detention storage
to control stormwater runoff prior to it discharging into the drainage
channel that flows through the Lithgow Locomotive Maintenance Centre
to maintain existing flow and quantity conditions. To achieve the
combined water quality and detention basin arrangement the proposed
concept basin design includes a maximum depth of 3.5m (incorporating
a 1.5m deep detention storage zone) with a total surface area of
1510m2. The proposed design also includes a 12m wide spillway and
the basin outlet control structure would comprise a staged outlet
arrangement which would control the rate of flow discharging for storms
ranging between one and 100 year ARI.
Clarence road over rail section
The topography for the Clarence road over rail section provides an
opportunity to implement a range of ‘at-source’ and ‘end-of-drainagesystem’ type water quality measures for the retention of pollutants. The
main features of the drainage design and operational water quality
strategy include:










3. Will the safeguards be
adequate for the time
required? How will they
need to be maintained?

Grassed swales to treat runoff from pavement drainage outlets
throughout the length of the proposal, including rock drop structures
and bunding to limit grades and surface water flow velocities and
improve the retention of runoff
Vegetated buffer strips along sections of the eastbound and
westbound carriageways between about 200m and 400m east of
the new road bridge and along the eastbound carriageway east of
the Clarence Colliery Road intersection for about 100m
A sediment basin on the southern side of Chifley Road about 500m
east of the new road bridge to treat runoff from the road pavement
before it discharges into Dargans Creek. The inlet to the sediment
basin would also consist of a bio-retention swale to assist in the
treatment of runoff prior to its discharge into the sediment basin
Replacement of the existing 750mm diameter pipe culvert under
Chifley Road about 200m east of Dargans Creek with two 450mm
diameter pipe culverts including remediation of existing channel
scour at the downstream outlet
Extending the sandstone arch culvert on the downstream (southern)
side of the road for about 12 to 14m. Some minor re-alignment of
the creek would be required to maintain flow capacity and minimise
erosion and scour in the channel downstream.

The effectiveness of the safeguards have been modelled and found to
be adequate for the design of the proposal. Maintenance requirements
for relevant safeguards would be included in the construction
environmental management plan to be developed by the contractor.
Operational safeguards (largely those included in the design of the
proposal) would be maintained by Roads and Maritime and its
contractors in accordance with Regional Maintenance Delivery’s
maintenance management system.

Factor

Impact

4. Will all impacts on water
quality be effectively
contained on the site by
the identified safeguards
(above) and not reach any
watercourse, waterbody or
drainage depression?
Or will impacts on water
quality be transferred
outside the site for
treatment? How? Why?

The MUSIC modelling has demonstrated that stormwater quality
measures provide either a reduction or no change in the average
annual weight of pollutants discharging from the road corridor when
compared to present day conditions.

5. Is it likely that a neutral or
beneficial effect on water
quality will occur? Why?

The Water Quality Impact Assessment has identified a range of
stormwater quality measures that will, as far as practicable, offset the
impact of the road works on the quality of stormwater runoff in the
receiving drainage lines.

The exception is the average annual weight of TN at Scenic Hill
discharging into the receiving drainage lines, which would increase by
4%. There is limited, if any opportunity to implement additional bioretention measures in this location that would fully mitigate this impact.

As demonstrated above, all parameters modelled would be either below
or at current levels in terms of weight of pollutants discharging from the
road corridor, with the exception of TN which the modelling shows
would experience a minor increase of 4% over present levels. The
Scenic Hill upgrade work drains to the north towards a natural gully
which runs through the Lithgow Locomotive Maintenance Yard before
crossing the Main Western Railway Line, and Bells Road before then
joining Farmers Creek. Farmers Creek drains to the west through
Lithgow and then into the Coxs River at Lake Lyall. An increase in TN of
4% over current levels is unlikely to have a detrimental impact on
overall water quality in this catchment and impacts would be neutral.

Roads and Maritime Services
Level 8, 27 Argyle Street
PARRAMATTA NSW 2150

Job No. AM396

Attn: Mr Shen Au
29 June 2016
Re:

Chifley Road Upgrade at Scenic Hill – Assessment of Drainage Related Impacts on
the Lithgow Locomotive Maintenance Centre

Dear Sir,
This letter sets out the findings of an investigation which has been undertaken into the impact the
proposed upgrade of Chifley Road at Scenic Hill (Project) will have on the rate of flow discharging
to two semi-natural gullies that runs through the Lithgow Locomotive Maintenance Centre at
Lithgow (LLMC). The letter also provides details of the works which are required to mitigate the
impact of the Project on flooding conditions in the LLMC. The location of the Project relative to
the LLMC is shown on Figure 1.
1.

Background and Scope of Work

An initial review of the proposed road works identified that unless appropriate mitigation measures
are incorporated in the design of the drainage system, then the Project has the potential to
exacerbate flooding conditions in the LLMC. Lyall & Associates (L&A) were subsequently
engaged to undertake an investigation which:
a) quantifies the impact the Project will have on the rate of flow discharging to the two seminatural gullies where they run through the LLMC; and
b) sets out the requirements for the control of stormwater runoff discharging to the LLMC.
The present investigation builds on the findings of a recent investigation that was undertaken by
L&A on behalf of Roads and Maritime Services into the impact the Project would have on the
quality of stormwater runoff in the receiving drainage lines , the key findings and recommendations
of which are set out in a letter entitled “Chifley Road Upgrade – Scenic Hill and Clarence – Water
Quality Impact Assessment” (L&A, 2016a).
Section 2 of this letter provides a brief description of the catchments which contribute flow to the
receiving drainage lines that will be affected by the Project, while Section 3 describes the
hydrologic modelling that has been undertaken as part of the present investigation to assess the
impact the Project will have on the rate of flow discharging into the LLMC. The key findings of the
investigation, including the recommended strategy for mitigating the impact of the Project on flow
in the two semi-natural gullies is presented in Section 4.

2.

Catchment Description

Figure 1 shows that the Project runs through the three principle catchments of Farmers Creek,
1
Ida Falls Creek and Vale of Clwydd Creek.
Runoff from a significant length of the Project will contribute to flow in the two semi-natural gullies
that run through the LLMC, the alignments of which are shown on Figure 1 (refer Drainage
Lines 1 and 2). A 600 mm diameter pipe presently crosses Chifley Road at the western end of
the project corridor on Drainage Line 1, while three transverse drainage culverts cross Chifley
Road along Drainage Line 2. The western most of these transverse drainage culverts comprises
3 off 525 mm diameter pipes, while the remaining two culverts each comprise 2 off 1050 mm
diameter pipes.
Drainage Lines 1 and 2 converge adjacent to the northern boundary of the LLMC, before crossing
the Main Western Rail Line. Data compiled by L&A during the preparation of the Lithgow Flood
Study Review (L&A, 2016b) indicates that a single 900 mm diameter pipe crosses the Main
Western Rail Line, where it discharges to a dual pipe system that comprises single 375 mm and
450 mm diameter pipes. The data shows that the dual pipe system crosses Bells Road where it
runs through several residential properties before discharging to Farmers Creek.
3.

Impact of the Road Upgrade on Drainage Patterns in the LLMC
3.1.

Background to Hydrologic Model Development

The DRAINS software was used as the basis for assessing the impact the Project will have on
rate of flow discharging into the LLMC. A number of hydrologic sub-models are available within
the DRAINS software to simulate the conversion of rainfall to runoff. The ILSAX sub-model was
selected for the sub-catchments along the road corridor as it is well suited to the urbanised nature
of this area, while the RAFTS sub-model was used for the sub-catchments upstream and
downstream of the road corridor as they are largely undeveloped in nature.
Figure 2 shows the layout of the ILSAX and RAFTS sub-catchments which comprise the DRAINS
model developed for the study area for pre-Project conditions. Sub-catchment boundaries were
digitised based on contour information derived from the available LiDAR survey data. Subcatchment slopes used as input for the ILSAX and RAFTS sub-catchments were derived using the
average sub-catchment slope and vector averaged slope methods, respectively. Aerial
photography and site observations were used to assess the degree of urbanisation present in the
various sub-catchments catchments.
Rainfall intensities for a range of design storms events with average recurrence intervals ( ARI’s)
between 1 and 100 years were derived using procedures outlined in Australian Rainfall and
Runoff (IEAust, 1998) for storm durations ranging between 15 minutes and 6 hours. The design
rainfalls were converted into rainfall hyetographs using the temporal patterns presented in IEAust,
1998.
Adopted ILSAX sub-model parameters comprised initial losses of 1 and 5 mm for paved and
grassed areas, respectively. ILSAX uses the Hortonian loss modelling approach which does not
require the user to input a continuing loss rate. Instead, a soil type and antecedent moisture
condition (AMC) are used to define the continuing loss over time. The soil type was set equal
to 3, which corresponds with a soil of comparatively high runoff potential , while an AMC of 3 was
adopted reflecting rather wet conditions prior to the onset of runoff producing rainfall.
1

Note that Ida Falls Creek and Vale of Clwydd Creek are both tributes of Farmers Creek.
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Adopted RAFTS sub-model parameters comprised initial losses of 2 and 15 mm for paved and
grassed areas, respectively, while continuing loss rates of 0 and 2.5 mm/h were adopted for
paved and grassed areas, respectively. A storage routing coefficient multiplier (Bx factor) of 1.0
was adopted in the absence of gauged data for the catchments within the immediate study area.
Lagging was used to model the translation of the discharge hydrographs between sub -catchment
outlets within the ILSAX and RAFTS sub-models (referred to as links). This approach required a
flow velocity to be assumed in each link. After consideration of flow path slopes and comparison
of results with those derived from the Probabilistic Ration Method (PRM) approach, procedures
for which are set out in IEAust, 1998, average flow velocities for of 1 m/s and 2 m/s, were adopted
for grassed and paved flow paths, respectively.
Figure 2 shows the location of a number of existing transverse drainage culverts along the
eastern section of the project corridor that were included in the model to quantify the magnitude of
bypass flow that is directed along the road corridor to the adjacent sub-catchment, as opposed to
across the road in the direction of the culvert.
In the absence of gauged streamflow data that could otherwise be used to calibrate the DRAINS
model, peak flows discharging from the road corridor were tuned as close as was practicable to
peak flow estimates derived using the PRM for use in eastern NSW. Whilst strictly applicable to
rural (i.e. undeveloped) catchments, the PRM provides a reasonable comparative peak flow
estimate for the study catchment, which is of relatively low imperviousness.
Based on Figure 5.1 in Volume 2 of IEAust, a C10 value (i.e. the design runoff coefficient for
application to the PRM) of about 0.3 is applicable to the study area. However, based on the
findings of a flood frequency analysis of the Farmers Creek stream gauge at Mount Walker that
was undertaken as part of L&A, 2016b, a C10 value of 0.4 was ultimately adopted.
Peak flows derived by DRAINS were found to be typically about 20 to 40 per cent higher than the
corresponding PRM estimates. The reason for the higher flows in DRAINS is attributed to the
relatively steep nature of these catchments, with catchment slopes typically greater than 20 per
cent.
In order to assess the impact of the proposed road works will have on the rate of flow discharging
into the LLMC, the DRAINS model representing present day conditions was adjusted to reflect
post-Project conditions. This was done by adjusting sub-catchment boundaries, drainage paths
and per cent imperviousness based on the concept road and drainage designs prepared by
Roads and Maritime. It was assumed that transverse drainage structures would be sized to
convey the peak 100 year ARI flow with no bypass. Figure 3 shows the layout of the subcatchments which comprise the DRAINS model representing post-Project conditions.
3.2.

Key Findings of Present Investigation

Table 1 at the end of this letter provides a summary of peak flows in Drainage Lines 1 and 2
where they run through the LLMC, as well as those in the receiving drainage line that runs in an
2
easterly direction toward Ida Falls Creek at Design Road Chainage (DRC) 14130 .

2

Note that for the purpose of this letter, the locations of key features are identified by their position along
Chifley Road as defined by its Design Road Chainage.
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While there will be a minor reduction in the rate of flow in Drainage Line 1 where it runs through
the LLMC, the Project will result in an increase in the rate of flow in Drainage Line 2 where it runs
through the LLMC for all storms up to the 100 year ARI event. For example, the rate of flow
3
3
discharging from the road corridor would increase from 6.1 m /s to 6.7 m /s in a 100 year ARI
event. The increase in peak flows discharging into the LLMC at Drainage Line 2 can be attributed
to the increase in paved area, as well as the diversion of flows that presently discharge from the
road corridor at DRC 14130 toward Ida Falls Creek directly into the Farmers Creek catchment.
4.

Flow Control Requirements

The DRAINS model that was established to define the runoff characteristics from the road corridor
under post-Project conditions was used to determine the requirements for the control of
stormwater runoff prior to it discharging to the LLMC along Drainage Line 2.
The strategy involves the incorporation of temporary detention storage within the water
basin that was recommended as part of L&A, 2016a (denoted therein as water quality
measure “SH_WQ2b”). Figure 4 show the preferred location of the basin on the western
the road corridor, while Figure 5 (2 sheets) shows a typical layout and key features
combined water quality and detention basin arrangement.

quality
control
side of
of the

By utilising the basin surface area that is required for water quality, the height of the basin
embankment would need to be raised in order to incorporate a 1.5 m deep detention storage
zone. It is also recommended that the height of the basin embankment be raised a further 0.5 m
to provide a suitable freeboard and to allow a 12 m wide spillway to be incorporated in the basin
arrangement. The spillway will allow for the controlled surcharge of the basin should either a
blockage to the basin outlet control structure occur, or flows in excess of the basin capacity are
experienced in Drainage Line 2. The basin outlet control structure would comprise a staged outlet
arrangement which would control the rate of flow discharging to Drainage Line 2 for storms
ranging between 1 and 100 year ARI. Table 2 sets out the relationship between the elevations of
the key features of the basin versus surface area, while a summary of the basin performance is
provided in Table 3.
Table 1 shows that the inclusion of the proposed stormwater detention arrangement would reduce
the rate of flow in Drainage Line 2 where it runs through the LLMC to no greater than pre-Project
conditions.
Note that the basin arrangement shown on Figure 4 is approximate only and is subject to further
design development and earthworks modelling by Roads and Maritime to determine the extent of
cut and fill batters.
5.

Concluding Remark

The assessment presented in this letter has demonstrated that it would be feasible to limit the rate
of flow in Drainage Line 2 where it runs through the LLMC to no greater than that which occurs
under pre-Project conditions across the full range of design storms up to 100 year ARI.
Furthermore, the required volume of detention storage can be provided by simply raising the
height of the embankment around the water quality basin that was proposed as part of
L&A, 2016a.
We trust that the findings presented in this letter will assist Roads and Maritime in developing the
drainage design for the project. Please do not hesitate to contact Ben Noble or the undersigned if
we can be of any further assistance in this matter.
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Yours faithfully
Lyall & Associates Consulting Water Engineers

Scott Button
Principal
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TABLE 1
SUMMARY OF PEAK FLOWS
1 year ARI
Location

Location
Identifier (2)

2 year ARI

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

5 year ARI

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

10 year ARI

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

Discharge into LLMC at Drainage
Line 1.

F1

0.26

0.26
[0%]

0.26
[0%]

0.60

0.58
[-3%]

0.58
[-3%]

1.04

1.03
[-1%]

1.03
[-1%]

1.28

1.27
[-1%]

1.27
[-1%]

Discharge into LLMC at Drainage
Line 2.

F2

0.62

0.70
[14%]

0.61
[-1%]

1.48

1.61
[9%]

1.47
[-1%]

2.40

2.57
[7%]

2.26
[-6%]

2.98

3.35
[12%]

2.96
[-1%]

Discharge at DRC 14130 toward Ida
Falls Creek

F3

0.04

0.00
[-]

0.00
[-]

0.09

0.00
[-]

0.00
[-]

0.15

0.00
[-]

0.00
[-]

0.20

0.00
[-]

0.00
[-]

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

Pre-Project
Conditions

Post- Project
Conditions
without
Detention Basin

Post- Project
Conditions
with
Detention Basin

20 year ARI
Location

Location
Identifier (2)

50 year ARI

100 year ARI

Discharge into LLMC at Drainage
Line 1.

F1

1.59

1.58
[-1%]

1.58
[-1%]

2.03

2.01
[-1%]

2.01
[-1%]

2.47

2.45
[-1%]

2.45
[-1%]

Discharge into LLMC at Drainage
Line 2.

F2

4.03

4.48
[11%]

4.02
[0%]

5.06

5.56
[10%]

5.05
[0%]

6.06

6.67
[10%]

5.88
[-3%]

Discharge at DRC 14130 toward Ida
Falls Creek

F3

0.27

0.00
[-]

0.00
[-]

0.38

0.00
[-]

0.00
[-]

0.44

0.00
[-]

0.00
[-]

(1) Peak flows have been quoted to more than one decimal place for comparative purposes only.
(2) Refer Figure 4 for Location identifiers.
(3) Value in [ ] relates to percentage change relative to pre-Project conditions. Note that a positive value represents an increase in the rate of flow, while a negative value represents a reduction in the rate of flow when compared to pre-Project conditions.
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TABLE 2
BASIN ELEVATION VERSUS SURFACE AREA
Elevation
above Basin
Invert
(m)

Sedimentation
Zone
(m2)

Bio-Retention
Zone
(m2)

Detention
Zone
(m2)

Total Surface
Area
(m2)

0

175

-

-

175

Invert of sedimentation zone.

1.2

350

350

-

700

Invert of bio-retention zone.

1.5

400

400

800

800

Top of water quality zone / Base
of detention zone.

3.0

-

-

1,350

1,350

Spillway level for detention zone
/ 100 year ARI top water level.

3.5

-

-

1,510

1,510

Top of basin embankment.

Key Feature

TABLE 3
SUMMARY OF BASIN PERFORMANCE
Design Storm
(ARI)

Peak Inflow
(m3/s)

Peak Outflow
(m3/s)

Maximum Depth
Within Detention
Zone
(m)

Maximum Storage
Within Detention
Zone
(m)

1 year

0.667

0.576

0.32

280

2 year

1.49

1.36

0.54

500

5 year

2.37

2.10

0.88

900

10 year

3.10

2.75

1.00

1,055

20 year

4.15

3.74

1.17

1,255

50 year

5.14

4.70

1.33

1,460

100 year

6.15

5.47

1.50

1,695
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Roads and Maritime Services
Level 8, 27 Argyle Street
PARRAMATTA NSW 2150

Job No. AM396

Attn: Mr Shen Au
22 June 2016
Re:

Chifley Road Upgrade – Scenic Hill and Clarence – Water Quality Impact
Assessment

Dear Sir,
This letter sets out the findings of an investigation into the impact the proposed upgrade of Chifley
Road at Scenic Hill and Clarence east of Lithgow will have on the quality of stormwater runoff in
the receiving drainage lines.
1.

Background and Scope of Work

Roads and Maritime Services (Roads and Maritime) is in the process of developing concept
designs for the proposed upgrade of Chifley Road at the two aforementioned locations. The
upgrade of the Scenic Hill section of road will consist of pavement widening with curve and grade
improvements (Scenic Hill Upgrade), while the upgrade of the Clarence section will involve the
construction of a new bridge over the railway line, as well as the realignment of the existing road
and upgrade of the intersection with the Clarence Colliery (Clarence Upgrade).
Both the Scenic Hill and Clarence Upgrades are located within catchments which contribute runoff
to several dams which form part of Sydney’s drinking water supply ( Sydney Drinking Water
Catchment). Consequently, Roads and Maritime require an assessment to be carried out to
determine the impact of the proposed road works on the quality of stormwater runoff in the
receiving drainage lines and to also develop a concept strategy of operational stormwater quality
controls.
Section 2 of this letter provides an outline of the statutory requirements for the treatment of
pollutants in stormwater runoff from future development located within the Sydney Drinking Water
catchment, while Section 3 provides a brief description of the catchments which drain to and
through the sections of Chifley Road comprising the Scenic Hill and Clarence Upgrades.
Section 4 describes the water quality modelling that has been undertaken as part of the present
investigation to assess the impact of the road upgrade on the quality of stormwater runoff in the
receiving drainage lines, while the key findings of the assessment, including the recommended
water quality strategy are presented in Section 5.
2.

Statutory Requirements for Developments in the Sydney Drinking Water Catchment

The State Environmental Planning Policy (Sydney Drinking Water Catchment) 2011 (SEPP 2011)
applies to land located within the Sydney Drinking Water Catchment. The stated aims of SEPP
2011 are:

“a)

to provide for healthy water catchments that will deliver high quality water
while permitting development that is compatible with that goal, and

b)

to provide that a consent authority must not grant consent to a proposed
development unless it is satisfied that the proposed development will have a
neutral or beneficial effect on water quality, and

c)

to support the maintenance or achievement of the water quality objectives for
the Sydney drinking water catchment.”

Before carrying out any activity on land located within the Sydney Drinking Water Catchment,
SEPP 2011 requires that a public authority (such as Roads and Maritime) consider whether the
activity would have a neutral or beneficial effect (NoBE) on water quality.
The “Neutral or Beneficial Effect on Water Quality Assessment Guideline” (Sydney Catchment
Authority (SCA), 2015) was developed to support the implementation of SEPP 2011 by providing
a clear direction on what a NoBE on water quality means and how to achieve it. SCA, 2015 states
that a NoBE on water quality is satisfied if the planned development:
“a)

has no identifiable potential impact on water quality, or

b)

will contain any water quality impact on the development site and prevent it
from reaching any watercourse, waterbody or drainage depression on the site,
or

c)

will transfer any water quality impact outside the site where it is treated and
disposed of to standards approved by the consent authority. ”

SCA, 2015 recommends the use of the Model for Urban Stormwater Improvement and
Conceptualisation (MUSIC) to determine a NoBE on water quality for large developments where
2
the impervious area is greater than or equal to 2,500 m (which is the case for the Scenic Hill and
Clarence Upgrades).
3.

Catchment Description

Figure 1, sheet 1 shows the sections of Chifley Road that form the Scenic Hill and Clarence
Upgrades run through the headwaters of several catchments which contribute runoff to the Coxs
River, a major contributor to inflows to Lake Lyell and Warragamba Dam.
The Scenic Hill Upgrade works generally drain to the north toward a natural gully that runs
through the Lithgow Locomotive Maintenance Yard, where it then crosses the Main Western Rail
Line and Bells Road before joining Farmers Creek (refer Figure 1, sheet 2). Farmers Creek
drains in a westerly direction through the township of Lithgow and ultimately discharges into the
Coxs River at Lake Lyell. The southern section of the project corridor drains toward the Vale of
Clwydd Creek, while a relatively small section of the project corridor midway along its length
drains to the east toward Ida Falls Creek. Vale and Clwydd and Ida Falls Creeks both drain in a
northerly direction where they join Farmers Creek.
The section of the Clarence Upgrade works to the east of the Main Western Railway Line crossing
generally drains in a southerly direction toward Dargans Creek, which crosses the road corridor
about 500 m to the east of the Main Western Railway Line crossing (refer Figure 1, sheet 3).
Dargans Creek drains in a southerly direction into the River Lett, which joins the Coxs River to the
south-west of the village of Hartley. West of the Main Western Railway Line crossing, the
Clarence Upgrade works typically drain in a northerly direction to a series of natural gullies that
feed into an area that Roads and Maritime have advised has been classified as Newnes Swamp
EEC. The Newnes Swamp EEC drains in an easterly direction and joins Dargans Creek to the
east of the Main Western Rail Line crossing.
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4.

Assessment of Stormwater Quality Impacts

4.1.

Background to Development of MUSIC Models

Contaminants that are typically associated with road runoff include suspended sediments, heavy
metals, litter, nutrients such as nitrogen and phosphorus, oils and greases. These contaminants
build up on the road surface during dry weather and are then washed off during rainfall events.
The increase in paved surfaces in combination with the inclusion of an efficient drainage system
will lead to an increase in the pollutant load discharging to the receiving drainage lines should
appropriate measures not be incorporated in the design of the proposed road upgrade.
To demonstrate the level of impact that the proposed road upgrade works will have on the quality
of water in the receiving drainage lines, an investigation was carried out using the MUSIC rainfallrunoff modelling software. MUSIC models were established for the Scenic Hill and Clarence
Upgrades to reflect the contributing areas of the road corridor discharging to the receiving
drainage lines under present day conditions (Scenic Hill MUSIC Model and Clarence MUSIC
Model). Figures 2 and 3 show the layout of the sub-catchments which comprise the Scenic Hill
and Clarence MUSIC Models, respectively.
Rainfall records from the Newnes Junction
pluviograph recorder (Station Number 63268) for the period 1976 to 1983 were selected for use in
the. The recorder is located approximately 10 km to the north of the Chifley Upgrade and
therefore provides the most location specific rainfall data for the study area. Rainfall losses, as
well as base and stormwater flow pollutant concentrations were based on values recommended in
the publication entitled “Using MUSIC in Sydney’s Drinking Water Catchment” (SCA, 2012).
The Scenic Hill and Clarence MUSIC models representing present day conditions were then
adjusted to reflect post-upgrade conditions in order to assess the impact of the proposed road
works on the weight of pollutants entering the receiving drainage lines . This was done by
adjusting sub-catchment boundaries, drainage paths and per cent imperviousness based on the
concept road and drainage designs prepared by Roads and Maritime. Under post-upgrade
conditions there will be a net increase in impervious area of about 2 hectares across the Scenic
Hill Upgrade, and about 0.9 hectares across the Clarence Upgrade. Figures 4 and 5 show the
layout of the sub-catchments which comprise the Scenic Hill and Clarence MUSIC Models under
post-upgrade conditions, respectively.
4.2.

Key Findings of MUSIC Modelling

Annexure A of this letter contains two tables which set out the changes that will occur in average
annual pollutant loads following construction of the Scenic Hill and Clarence Upgrades at key
locations along the road corridor and in the receiving drainage lines, while the net change in
average annual pollutant loads discharging from the Scenic Hill and Clarence Upgrades are
summarised in Tables 1 and 2 at the end of this letter.
In regards the Scenic Hill Upgrade, it was found that if appropriate stormwater quality measures
are not incorporated into the design of the drainage system then there will be a net increase in the
average annual weight of total suspended solids (TSS) of 24 per cent in the receiving drainage
lines due to the increase in paved surfaces. A similar relative increase is predicted to occur in
1
total phosphorus (TP), while gross pollutants and total nitrogen (TN) are predicted to increase by
42 and 13 per cent, respectively.
In regards the Clarence Upgrade, it was found that if appropriate stormwater quality measures are
not incorporated into the design of the drainage system then there will be an increase in the
1

Gross pollutants are defined as material with a particle size greater than 5 mm.
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average annual weight of TSS of 5 per cent in Dargans Creek. A similar relative increase is
predicted to occur in TP, while gross pollutants and TN are predicted to increase by 51 and 2 per
cent, respectively.
5.

Stormwater Quality Requirements

5.1.

General

The MUSIC models that were established to define the runoff characteristics from the road
corridor under post-upgrade conditions were used to determine the configuration of stormwater
quality measures which would, as far as practical, offset the increase in pollutant load attributable
to the road upgrade works. The proposed stormwater quality strategy is shown on Figures 6 and
7 for the Scenic Hill and Clarence Upgrades, respectively, while details of the proposed measures
are summarised in Tables 3 and 4 at the end of this letter.
5.2.

Scenic Hill Upgrade

A combined sediment and bio-retention basin, a typical layout of which is shown on Figure 8, is
proposed to treat runoff discharging from the drainage outlets at SH DRC 14610 and SH DRC
14780 (refer stormwater quality measure SH_WQ2b on Figure 6, sheet 1). The Roads and
Maritime concept drainage design shows this section of the drainage system is to control runoff
from:


the westbound and eastbound carriageways between SH DRC 14050 and 14 840;

 the catchment upslope of the road corridor that comprises the natural bushland to the
east; and
 the pavement drainage outlets at SH DRC 13695, SH DRC 13865 and SH DRC 14050.
The basin would comprise a sedimentation zone to target gross pollutants and TSS, and a
bio-retention zone to target TP and TN. A baffle arrangement on the outlet of the sedimentation
zone provides for spill containment.
A short section of vegetated buffer strip is proposed to treat runoff from the westbound
carriageway between SH DRC 14810 and 14840 (refer stormwater quality measure SH_WQ1 on
Figure 6, sheet 1), while a short length of grassed swale is proposed to treat runoff from the
drainage outlet at SH DRC 14610 (refer stormwater quality measure SH_WQ2a on Figure 6,
sheet 1). Based on the Roads and Maritime concept drainage design it will be necessary to
control the discharge of runoff down the steep section of ground that falls at about 25 per cent
grade between the drainage outlet at SH DRC 14610 to the start of the vegetated swale at
SH_WQ2a. This could be achieved by providing a concrete drop structure at the culvert outlet or
skewing and extending the culvert outlet to discharge at the base of the natural gully.
Figure 6, sheet 1 shows the extent of vegetated buffer strip which is proposed to treat runoff from
the westbound carriageway between SH DRC 13010 and 13330 (refer stormwater quality
measure SH_WQ3 on Figure 6, sheet 3). The Roads and Maritime concept drainage design
shows that runoff from the eastbound carriageway is to be controlled by a pavement drainage
system that discharges from the road corridor at SH DRC 13265. The steep nature of the land
downstream of the pavement drainage outlet at SH DRC 13265 means that it is not feasible to
incorporate an “end-of-drainage-system” type measure such as a sediment or bio-retention basin
to treat runoff from the eastbound carriageway at this location.
Runoff from the westbound and eastbound carriageways between SH DRC 13390 and 14050 is
proposed to be controlled by a series of pavement drainage systems that discharge in a westerly
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direction from the road corridor at SH DRC 13695, 13865 and 14050. The steep nature of the
land downstream of these pavement drainage outlets and limited scope for maintenance access
means that it is not feasible to incorporate “end-of-drainage-system” type measures such as a
sediment or bio-retention basin to treat runoff from the westbound and eastbound carriageways.
Consideration was given to the removal of the proposed SO gutter along the westbound
carriageway and provision of a vegetated buffer to treat and disperse runoff. However, R oads
and Maritime advised that the provision of SO gutter along this section of the road was required in
order to reduce the potential for rill erosion.
Table 1 shows that with the inclusion of the aforementioned stormwater quality measures there
would be a net reduction in the average annual weight of TSS of 9 percent, gross pollutants would
be reduced by 15 per cent, while there would be no change in TP when compared to present day
conditions. However, there would be an increase in the average annual weight of TN of 4 per
cent due to the steep nature of the project corridor which prevents the adoption of suitably sized
stormwater quality measures along the length of the road corridor. For example, the footprint of
the proposed water quality basins at WQ1b and WQ2 would need to be increased by a total of
2
about 2,600 m to fully offset the increase in TN, which is not feasible given the limited availability
of suitably graded land.
5.3.

Clarence Upgrade

In contrast to Scenic Hill, the topography at Clarence provides greater opportunity to implement a
range of “at-source” and “end-of-drainage-system” type water quality measures for the retention of
pollutants. The recommended range of measures, which are shown on Figure 7 (3 sheets),
would comprise:


Grassed swales to treat runoff from pavement drainage outlets at CL DRC 5380, CL DRC
5680, CL DRC 6350, CL DRC 6640 and CL DRC 6740 (refer stormwater quality measures
CL_WQ1, CL_WQ2, CL_WQ6a, CL_WQ6b and CL_WQ7 on Figure 7, sheets 1 and 2).
Rock drop structures and bunding would need to be provided along the length of the
swales to limit grades and velocities and improve the retention of runoff.

 Vegetated buffer strips along sections of the eastbound and westbound carriageways
between CL DRC 5870 and 6100 (refer stormwater quality measure CL_WQ4 on
Figure 7, sheet 2) and along the eastbound carriageway between CL DRC 6530 and 6640
(refer stormwater quality measure CL_WQ6a on Figure 7, sheet 1).
 A sediment basin at CL DRC 5770 6740 (denoted stormwater quality measure CL_WQ3c
on Figure 7, sheet 2) to treat runoff from the road pavement between CL DRC 6260 and
CL DRC 5770 before it discharges into Dargans Creek. The sediment basin would be
converted from a basin that would be installed to control the discharge of s ediment laden
runoff during construction.
 A bio-retention swale to treat runoff from the pavement drainage outlet at CL DRC 5880
6740 (denoted stormwater quality measure CL_WQ3b on Figure 7, sheet 2) prior to its
discharge into the aforementioned sediment basin at CL DRC 5770.
Table 2 shows that the inclusion of the aforementioned stormwater quality measures would lead
to a slight reduction in the average annual weight of TSS and TP, while gross pollutants would be
reduced by 20 per cent. There would also be no change in the average annual weight of TN
when compared to present day conditions.
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6.

Concluding Remarks

The assessment presented in this letter has demonstrated that it would be feasible to implement a
range of stormwater quality measures that generally provide either a reduction or no change in
the average annual weight of pollutants discharging from the road corridor when compared to
present day conditions. The exception is the average annual weight of TN at Scenic Hill, which
will experience an increase of 4 per cent. Given the steep nature of the project corridor, there is
limited, if any opportunity to implement additional bio-retention measures which would fully
mitigate the impact of the project on the average annual weight of TN discharging to the receiving
drainage lines.
We trust that the findings presented in this letter will assist Roads and Maritime in developing the
stormwater quality strategy for the Scenic Hill and Clarence Upgrades. Please do not hesitate to
contact Ben Noble or the undersigned if we can be of any further assistance in this matter,.
Yours faithfully
Lyall & Associates Consulting Water Engineers

Scott Button
Principal
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TABLE 1
AVERAGE ANNUAL RUNOFF CHARACTERISTICS IN THE RECEIVING DRAINAGE LINES
SCENIC HILL UPGRADE
Catchment
(Location
Identifier)(1)

Catchment
Area

Impervious
Area

Runoff
Volume

Gross
Pollutants

TSS

TP

TN

(ha)

(%)

(ML/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

PRESENT DAY CONDITIONS
Farmers
Creek
(SH13)

56.5

7.8

98.7

1,210

11,400

22.2

128

Ida Falls
Creek
(SH15)

203.7

0.03

251

12.5

8,550

17.9

197

Vale of
Clwydd Creek
(SH19)

8.97

8.2

15.7

158

1,740

3.33

19.6

TOTAL

269.2

1.9

365.4

1,381

21,690

43.4

345

POST-ROAD UPGRADE CONDITIONS WITHOUT STORMWATER QUALITY MEASURES
Farmers
Creek
(SH13)

56.7

10.6

114

1,700

16,000

30.7

165

[0%]

[37%]

[16%]

[40%]

[40%]

[38%]

[29%]

Ida Falls
Creek
(SH15)

203.8

0.00

251.0

0.0

8,440

17.7

197

[0%]

[-100%]

[0%]

[-100%]

[-1%]

[-1%]

[0%]

Vale of
Clwydd Creek
(SH19)

8.67

13.6

18.1

254.0

2,540

4.80

25.7

[-3%]

[65%]

[15%]

[61%]

[46%]

[44%]

[31%]

269.2

2.7

383.1

1,954

26,980

53.20

388

[0%]

[39%]

[5%]

[42%]

[24%]

[22%]

[13%]

TOTAL

POST-ROAD UPGRADE CONDITIONS WITH STORMWATER QUALITY MEASURES
56.7

10.6

113

926

9,460

21.6

138

[0%]

[37%]

[14%]

[-23%]

[-15%]

[-3%]

[10%]

Ida Falls
Creek
(SH15)

203.8

0.0

251

0

8440.0

17.70

197

[0%]

[-100%]

[0%]

[-100%]

[-1%]

[-1%]

[0%]

Vale of
Clwydd Creek
(SH19)

8.67

13.6

18.1

254

1,930

4.05

24.1

[-3%]

[65%]

[15%]

[61%]

[11%]

[22%]

[23%]

269.2
[0%]

2.7
[39%]

382.1
[5%]

1,180
[-15%]

19,830
[-9%]

43.4
[0%]

359
[4%]

Farmers
Creek
(SH13)

TOTAL

(1) Refer Figure 2 for Location identifiers.
(2) Value in [ ] relates to percentage change relative to present day conditions. A positive value represent s an
increase in runoff volume or pollutant load, while a negative value represents a decrease in runoff volume or
pollutant load when compared to present day conditions.
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TABLE 2
AVERAGE ANNUAL RUNOFF CHARACTERISTICS IN THE RECEIVING DRAINAGE LINES
CLARENCE UPGRADE
Catchment
(Location
Identifier)(1)

Catchment
Area

Impervious
Area

Runoff
Volume

Gross
Pollutants

TSS

TP

TN

(ha)

(%)

(ML/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

0.3

766

407

29,000

59.9

619

PRESENT DAY CONDITIONS
Dargans
Creek (CL17)

612

POST-ROAD UPGRADE CONDITIONS WITHOUT STORMWATER QUALITY MEASURES
Dargans
Creek (CL17)

612
[0%]

0.5
[42%]

772
[1%]

613
[51%]

30,500
[5%]

62.7
[5%]

632
[2%]

58.5
[-2%]

619
[0%]

POST-ROAD UPGRADE CONDITIONS WITH STORMWATER QUALITY MEASURES
Dargans
Creek (CL17)

612
[0%]

0.5
[42%]

768
[0%]

324
[-20%]

27,900
[-4%]

(1) Refer Figure 3 for Location identifiers.
(2) Value in [ ] relates to percentage change relative to present day conditions. A positive value represents an
increase in runoff volume or pollutant load, while a negative value represents a decrease in runoff volume or
pollutant load when compared to present day conditions.
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TABLE 3
SUMMARY OF ASSESSED STORMWATER QUALITY MEASURES - SCENIC HILL UPGRADE
Average Annual Retention Performance
of Stormwater Quality Arrangement

Stormwater Quality Arrangement
Stormwater
Quality
Identifier(1)

Design Road
Chainage

Vegetated
Buffer Strip

Buffer Strip
Area
(m2)

Swale Type

Swale Length
(m)

Basin Type

Sedimentation
Zone
(m2)

Bio-retention
Zone
(m2)

Total Basin
Area
(m2)

Runoff Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

SH_WQ1

14780-14840

Yes

250

None

-

None

-

-

-

-

-

73

0.1

0.2

SH_WQ2

14680-14750

No

-

Vegetated

20

Combined

400

400

800

1.5

778

6,470

9.0

26.9

SH_WQ3

12870-13320

Yes

3,770

None

-

None

-

-

-

-

-

610

0.8

1.6

400

400

800

1.5

778

7,153

9.9

28.7

TOTAL

4,020

20

(1) Refer Figure 6 for locations of Stormwater Quality Measure and Identifier.

TABLE 4
SUMMARY OF ASSESSED STORMWATER QUALITY MEASURES - CLARENCE UPGRADE
Average Annual Retention Performance
of Stormwater Quality Arrangement

Stormwater Quality Arrangement
Stormwater
Quality
Identifier(1)

Design Road
Chainage

Vegetated
Buffer Strip

Buffer Strip
Area
(m2)

Swale Type

Swale Length
(m)

Basin Type

Sedimentation
Zone
(m2)

Bio-retention
Zone
(m2)

Total Basin
Area
(m2)

Runoff Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

CL_WQ1

5350-5370

No

-

Vegetated

20

None

-

-

-

0

45.4

384

0.5

0.5

CL_WQ2

5670-5740

No

-

Vegetated

35

None

-

-

-

0

23.8

209

0.3

0.5

CL_WQ3

5780-6060

Yes

260

Bio-retention

65

Sediment

160

-

160

2

123

1,140

2.0

7.3

CL_WQ4

5980-6090

Yes

610

None

-

None

-

-

-

0.7

20.2

197

0.4

1.5

CL_WQ5

6290-6340

No

-

Vegetated

60

None

-

-

-

0

26

230

0.3

0.6

CL_WQ6

6530-6640

Yes

270

Vegetated

90

None

-

-

-

0.8

32.5

300

0.5

2.1

CL_WQ7

6680-6740

No

-

Vegetated

50

None

-

-

-

0

15.1

134

0.2

0.4

160

-

160

3.4

286

2,594

4.2

12.8

TOTAL

1,140

320

(1) Refer Figure 7 for locations of Stormwater Quality Measure and Identifier.
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ANNEXURE A
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS

TABLE A1
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS - SCENIC HILL UPGRADE

Location
Identifier(1)

Pre-Upgrade Conditions

Post-Upgrade Conditions without Stormwater Quality Measures

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

SH1a

0.12

100.0

0.91

26.0

244

0.45

1.98

SH1b

-

-

-

-

-

-

-

SH1

SH2a

SH2b

SH2c

SH2

SH3a

SH3b

SH3

SH4a

SH4b

SH4

SH5a

SH5

SH6a

SH6b

SH6

3.62

0.19

0.19

0.06

8.73

0.02

0.10

21.3

0.12

0.10

14.3

0.03

0.35

0.13

0.12

3.59

3.2

100.0

100.0

100.0

4.9

100.0

100.0

3.3

100.0

100.0

2.9

100.0

10.7

100.0

97.1

8.7

5.23

1.43

1.43

0.44

13.5

0.15

0.75

30.7

0.91

0.75

20.2

0.23

0.69

0.98

0.89

6.43

26.0

41.1

41.1

12.5

94.7

4.33

21.6

158.0

26.0

21.6

86.1

6.49

8.43

28.1

25.6

66.7

389

386

386

118

1,230

40.6

203

2,240

244

203

1,340

60.9

76.8

264

237

658

0.76

0.72

0.72

0.22

2.37

0.08

0.38

4.37

0.45

0.38

2.63

0.11

0.15

0.49

0.44

1.26

5.37

3.13

3.13

0.96

15.2

0.33

1.65

31.3

1.98

1.65

19.8

0.50

0.86

2.14

1.93

7.71

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

0.14
[17%]

100.0
[0%]

3.70
[309%]

106.0
[308%]

995
[308%]

1.85
[307%]

8.08
[308%]

0.3

100.0

2.6

75.7

710.0

1.3

5.8

-

-

-

-

-

-

-

5.86

8.6

10.60

107.0

1230

2.34

13.50

[62%]

[167%]

[103%]

[312%]

[216%]

[209%]

[151%]

0.12

100.0

0.91

26.0

244

0.45

1.98

[-38%]

[0%]

[-37%]

[-37%]

[-37%]

[-37%]

[-37%]

0.11

100.0

0.83

23.8

223

0.42

1.81

[-42%]

[0%]

[-42%]

[-42%]

[-42%]

[-42%]

[-42%]

0.37

93.6

2.66

77.5

710

1.32

5.79

[549%]

[-6%]

[509%]

[520%]

[502%]

[503%]

[505%]

6.40

9.0

11.5

127.0

1,420

2.70

15.2

[-27%]

[81%]

[-15%]

[34%]

[15%]

[14%]

[0%]

0.05

100.0

0.38

10.80

101.0

0.19

0.83

[146%]

[0%]

[150%]

[149%]

[149%]

[150%]

[150%]

0.53

100.0

4.00

115.0

1080

2.00

8.74

[462%]

[0%]

[431%]

[432%]

[432%]

[429%]

[430%]

22.7

7.5

38.8

371.0

4,240

8.10

48.0

[7%]

[128%]

[26%]

[135%]

[89%]

[85%]

[53%]

0.23

100.0

1.73

49.7

467

0.87

3.79

[87%]

[0%]

[91%]

[91%]

[91%]

[91%]

[91%]

0.02

100.0

0.15

4.3

41

0.08

0.33

[-84%]

[0%]

[-80%]

[-80%]

[-80%]

[-80%]

[-80%]

14.1

3.0

20.2

89.5

1,390

2.72

20.1

[-1%]

[4%]

[0%]

[4%]

[4%]

[3%]

[2%]

0.01

100.0

0.08

2.16

20.3

0.04

0.17

[-48%]

[0%]

[-67%]

[-67%]

[-67%]

[-67%]

[-67%]

0.32

10.5

0.60

9.79

39.1

0.08

0.60

[-8%]

[-2%]

[-12%]

[16%]

[-49%]

[-48%]

[-31%]

0.21

90.6

1.47

43.3

391

0.73

3.20

[67%]

[-9%]

[50%]

[54%]

[48%]

[49%]

[50%]

0.36

100.0

2.71

77.9

731

1.36

5.94

[201%]

[3%]

[206%]

[204%]

[208%]

[207%]

[208%]

3.46

17.8

8.12

133.0

1260

2.37

12.30

[-4%]

[105%]

[26%]

[99%]

[91%]

[88%]

[60%]

Refer over page for footnotes.
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TABLE A1 (cont’d)
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS - SCENIC HILL UPGRADE

Location
Identifier(1)

SH7a

SH7

SH8a

SH8

SH9a

SH9

SH10a

SH10

SH11a

SH11

SH12a

SH12

Pre-Upgrade Conditions
Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

0.27

92.5

1.91

56.0

508

0.95

4.15

1.33

0.09

1.74

0.13

6.95

0.12

8.52

0.32

32.7

0.02

1.65

SH13
(OUTLET 1)

56.5

SH14a

0.06

SH14

0.19

SH15
(OUTLET 2)

203.7

SH16a

0.18

SH16

Post-Upgrade Conditions without Stormwater Quality Measures

0.82

18.4

100.0

5.2

100.0

11.2

100.0

10.6

93.5

5.9

100.0

1.4

7.8

100.0

30.6

0.0

100.0

21.9

9.64

0.68

12.3

0.98

13.5

0.91

16.2

2.30

52.6

0.15

2.16

98.7

0.44

0.60

251

1.36

2.15

123

19.5

142

28.1

170

26.0

196

67.1

432

4.33

4.33

1,210

12.5

12.5

12.5

38.9

38.9

1,210

183

1,460

264

1,730

244

2,030

614

5,000

40.6

108

11,400

118

123

8,550

365

392

2.30

0.34

2.78

0.49

3.29

0.45

3.87

1.15

9.62

0.08

0.22

22.2

0.22

0.23

17.9

0.68

0.74

12.9

1.48

16.0

2.14

18.2

1.98

21.6

5.01

60.6

0.33

1.90

128

0.96

1.08

197

2.97

3.59

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

1.21

99.4

9.05

260.0

2430

4.53

19.80

[357%]

[8%]

[374%]

[364%]

[378%]

[378%]

[377%]

2.67

47.0

19.40

407.0

3,770

7.06

33.8

[101%]

[155%]

[101%]

[231%]

[212%]

[207%]

[162%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

7.81

23.9

21.4

407.0

3,840

7.21

35.4

[349%]

[357%]

[74%]

[187%]

[163%]

[159%]

[121%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

8.26

22.6

22.0

407.0

3,860

7.25

35.9

[-3%]

[113%]

[36%]

[108%]

[90%]

[87%]

[66%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

33.0

10.8

68.6

928.0

9,590

18.10

97.3

[1%]

[83%]

[30%]

[115%]

[92%]

[88%]

[61%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1.62

0.0

1.99

0.00

67

0.14

1.56

[-2%]

[-100%]

[-8%]

[-100%]

[-38%]

[-35%]

[-18%]

56.7

10.6

114.0

1,700

16,000

30.7

165

[0%]

[37%]

[16%]

[40%]

[40%]

[38%]

[29%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

203.8

0.0

251.0

0.0

8,440

17.7

197

[0%]

[-100%]

[0%]

[-100%]

[-1%]

[-1%]

[0%]

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Refer over page for footnotes.
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TABLE A1 (cont’d)
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS - SCENIC HILL UPGRADE

Location
Identifier(1)

SH17a

SH17b

SH17c

SH17

SH18a

SH18

SH19a

Pre-Upgrade Conditions

Post-Upgrade Conditions without Stormwater Quality Measures

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

0.24

98.1

1.78

51.4

478

0.89

3.89

0.08

-

3.70

0.07

5.92

0.12

SH19
(OUTLET 3)

8.97

TOTAL

269.2

97.6

-

14.8

100.0

10.4

100.0

8.2

1.9

0.59

-

7.98

0.53

11.20

0.91

15.7

365.4

17.1

-

117.0

15.1

132

26.0

158

1,381

159

-

1,150

142

1,380

244

1,740

21,690

0.30

-

2.17

0.27

2.62

0.45

3.33

43.43

1.30

-

11.5

1.15

14.8

1.98

19.6

345

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

0.27

100.0

2.00

57.8

538

1.00

4.38

[14%]

[2%]

[12%]

[12%]

[13%]

[12%]

[13%]

0.31

100.0

2.34

67.0

629

1.17

5.11

[276%]

[2%]

[294%]

[292%]

[296%]

[294%]

[293%]

0.3

100.0

2.4

69.2

650.0

1.2

5.3

-

-

-

-

-

-

-

3.45

28.4

10.40

213.0

1,940

3.64

17.7

[-7%]

[92%]

[30%]

[82%]

[69%]

[68%]

[54%]

0.04

100.0

0.30

8.7

81

0.15

0.66

[-41%]

[0%]

[-43%]

[-43%]

[-43%]

[-43%]

[-43%]

5.61

18.4

13.40

222.0

2,110

3.99

20.4

[-5%]

[76%]

[20%]

[68%]

[53%]

[52%]

[38%]

0.15

100.0

1.13

32.4

304

0.57

2.47

[22%]

[0%]

[25%]

[25%]

[25%]

[25%]

[25%]

8.67

13.6

18.1

254.0

2,540

4.80

25.7

[-3%]

[65%]

[15%]

[61%]

[46%]

[44%]

[31%]

269.2

2.7

383.1

1,954

26,980

53.20

388

[0%]

[39%]

[5%]

[42%]

[24%]

[22%]

[13%]

(1) Refer Figure 4 for water quality location identifiers.
(2) Value in [ ] relates to percentage change relative to present day conditions. A positive value represents an increase in run off volume or pollutant load, while a negative value represents a decrease in runoff volume or pollutant load when compared to present day conditions.
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TABLE A2
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS - CLARENCE UPGRADE

Location
Identifier(1)

Pre-Upgrade Conditions

Post-Upgrade Conditions without Stormwater Quality Measures

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

CL1a

0.22

100.0

1.66

47.6

447

0.83

3.63

0.24
[10%]

100.0
[0%]

1.81
[9%]

51.9
[9%]

487
[9%]

0.91
[9%]

3.96
[9%]

CL1

230

0.1

3.72

47.6

516

0.98

5.24

230
[0%]

0.2
[6%]

3.82
[3%]

51.9
[9%]

555
[8%]

1.05
[8%]

5.53
[6%]

CL2a

0.11

100.0

0.83

23.8

223

0.42

1.81

0.13
[24%]

100.0
[0%]

0.98
[18%]

28.1
[18%]

264
[18%]

0.49
[18%]

2.14
[18%]

CL2b

0.06

100.0

0.45

13.0

122

0.23

0.99

0.07
[17%]

100.0
[0%]

0.53
[17%]

15.1
[16%]

142
[16%]

0.27
[17%]

1.15
[16%]

CL2c

0.005

100.0

0.08

2.16

20.3

0.04

0.17

0.011
[144%]

0.0
[-100%]

0.08
[0%]

2.16
[0%]

20.3
[0%]

0.04
[0%]

0.17
[0%]

CL2

14.3

1.2

18.7

38.9

950

1.90

16.6

14.3
[0%]

1.4
[18%]

18.9
[1%]

45.4
[17%]

1,010
[6%]

2.01
[6%]

17.0
[2%]

CL3a

81.2

0.15

0.66

0.23

6.49

60.9

0.11

0.50

100.0
[0%]

8.65

100.0

0.04
[33%]

0.30

0.03

[34%]

[33%]

[33%]

[34%]

[33%]

CL3b

0.11

100.0

0.83

23.8

223

0.42

1.81

0.15
[35%]

100.0
[0%]

1.13
[36%]

32.4
[36%]

304
[36%]

0.57
[36%]

2.47
[36%]

CL3

15.0

2.1

20.5

69.2

1,260

2.48

19.4

15.0
[0%]

2.7
[26%]

21.0
[2%]

86.5
[25%]

1,420
[13%]

2.78
[12%]

20.7
[7%]

CL4a

0.04

100.0

0.30

8.65

81.2

0.15

0.66

0.10
[138%]

100.0
[0%]

0.75
[150%]

21.6
[150%]

203
[150%]

0.38
[150%]

1.65
[150%]

CL4

1.76

2.5

2.42

8.65

152

0.30

2.32

2.07
[17%]

5.1
[103%]

3.17
[31%]

21.6
[150%]

284
[87%]

0.55
[83%]

3.54
[53%]

CL5a

0.13

100.0

0.98

28.1

264

0.49

2.14

0.16
[22%]

100.0
[0%]

1.21
[23%]

34.6
[23%]

325
[23%]

0.61
[23%]

2.64
[23%]

CL5b

0.12

100.0

0.91

26.0

244

0.45

1.98

0.17
[37%]

100.0
[0%]

1.28
[41%]

36.8
[42%]

345
[41%]

0.64
[42%]

2.80
[41%]

CL5

3.93

7.5

6.66

62.7

739

1.41

8.29

3.96
[1%]

10.9
[44%]

7.59
[14%]

93.0
[48%]

1,020
[38%]

1.93
[37%]

10.5
[27%]

CL6

257

0.4

322

179

12,300

25.4

261

257
[0%]

0.5
[25%]

324
[1%]

231
[29%]

12,800
[4%]

26.3
[4%]

265
[2%]

CL7a

0.06

100.0

0.45

13.0

122

0.23

0.99

0.11
[81%]

100.0
[0%]

0.83
[84%]

23.8
[83%]

223
[83%]

0.42
[83%]

1.81
[83%]

CL7

2.86

2.1

3.90

13.0

238

0.47

3.69

2.65
[-7%]

9.2
[336%]

4.82
[24%]

61.0
[369%]

364
[53%]

0.71
[50%]

5.05
[37%]

Refer over page for footnotes.
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TABLE A2 (cont’d)
IMPACT OF PROJECT ON AVERAGE ANNUAL RUNOFF CHARACTERISTICS - CLARENCE UPGRADE

Location
Identifier(1)

Pre-Upgrade Conditions

Post-Upgrade Conditions

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

Catchment
Area
(ha)

Impervious
Area
(%)

Runoff
Volume
(ML/year)

Gross
Pollutants
(kg/year)

TSS

TP

TN

(kg/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

(kg/year)

CL8

438

0.2

545

192

19,900

41.3

437

438
[0%]

0.3
[42%]

548
[1%]

292
[52%]

20,500
[3%]

42.4
[3%]

442
[1%]

CL9a

0.03

100.0

0.23

6.49

60.9

0.11

0.50

0.06
[112%]

100.0
[0%]

0.45
[100%]

13.0
[100%]

122
[100%]

0.23
[101%]

0.99
[100%]

CL9

1.65

1.8

2.22

6.49

128

0.25

2.06

1.56
[-5%]

4.0
[123%]

2.30
[4%]

13.0
[100%]

184
[44%]

0.36
[41%]

2.44
[18%]

CL10

453

0.2

564

199

20,600

42.7

451

453
[0%]

0.3
[44%]

566
[0%]

305
[53%]

21,300
[3%]

43.9
[3%]

457
[1%]

CL11a

0.11

100.0

0.83

23.8

223

0.42

1.81

0.04
[-65%]

100.0
[0%]

0.30
[-64%]

8.65
[-64%]

81.2
[-64%]

0.15
[-64%]

0.66
[-64%]

CL11

457

0.3

570

223

21,000

43.5

457

457
[0%]

0.3
[34%]

571
[0%]

314
[41%]

21,500
[2%]

44.4
[2%]

461
[1%]

CL12a

0.30

100.0

2.26

64.9

609

1.13

4.95

0.57
[89%]

100.0
[0%]

4.30
[90%]

123
[90%]

1,160
[90%]

2.15
[90%]

9.40
[90%]

CL12b

0.09

100.0

0.68

19.5

183

0.34

1.48

0.19
[103%]

100.0
[0%]

1.43
[111%]

41.1
[111%]

386
[111%]

0.72
[111%]

3.13
[111%]

CL12

461

0.3

576

307

21,900

45.2

467

461
[0%]

0.5
[49%]

581
[1%]

478
[56%]

23,200
[6%]

47.6
[5%]

477
[2%]

CL13a

0.07

100.0

0.53

15.1

142

0.27

1.15

0.11
[48%]

100.0
[0%]

0.83
[57%]

23.8
[58%]

223
[57%]

0.42
[57%]

1.81
[57%]

CL13b

0.09

100.0

0.68

19.5

183

0.34

1.48

0.14
[52%]

100.0
[0%]

1.06
[56%]

30.3
[55%]

284
[55%]

0.53
[56%]

2.31
[56%]

CL13

3.42

5.2

5.27

36.8

479

0.92

5.93

3.48
[2%]

8.0
[54%]

6.05
[15%]

60.6
[65%]

701
[46%]

1.34
[45%]

7.71
[30%]

CL14

596

0.3

744

344

27,800

57.5

599

596
[0%]

0.4
[49%]

749
[1%]

539
[57%]

29,300
[5%]

60.3
[5%]

612
[2%]

CL15a

0.11

100.0

0.83

23.8

223

0.42

1.81

0.05
[-57%]

100.0
[0%]

0.38
[-55%]

10.8
[-55%]

101
[-55%]

0.19
[-55%]

0.83
[-54%]

CL15

8.77

2.2

11.5

23.8

582

1.17

10.2

8.71
[-1%]

1.5
[-32%]

11.0
[-4%]

10.8
[-55%]

460
[-21%]

0.94
[-20%]

9.18
[-10%]

CL16a

0.12

100.0

0.91

26.0

244

0.45

1.98

0.21
[75%]

100.0
[0%]

1.58
[75%]

45.4
[75%]

426
[75%]

0.79
[75%]

3.46
[75%]

CL16

9.83

3.7

13.9

63.5

877

1.73

13.3

9.81
[0%]

4.0
[9%]

14.1
[1%]

73.7
[16%]

938
[7%]

1.84
[6%]

13.8
[4%]

CL17
(OUTLET)

612

0.3

766

407

29,000

59.9

619

612

0.48

[0%]

[42%]

772
[1%]

613
[51%]

30,500
[5%]

62.7
[5%]

632
[2%]

(3) Refer Figure 2 for water quality location identifiers.
(4) Value in [ ] relates to percentage change relative to present day conditions. A positive value represents an increase in run off volume or pollutant load, while a negative value represents a decrease in runoff volume or pollutant load when compared to present day conditions.
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Bells Line of Road Chifley Road Upgrade REF: Phase 1 surveys – site history reviews

1.

Introduction

The contaminated land information is primarily based on the findings of the site visit carried out by
Coffey on 20 January 2016. This ‘Phase 1’ investigation was conducted for ancillary sites 1 to 3 in
general accordance with the NSW OEH Guidelines for Consultants Reporting on Contaminated Sites
(NSW OEH, 2011). The purpose of the investigation was to assess whether the ancillary sites have
the potential to be contaminated from previous activities.
Ancillary site 4 was not included in the Phase 1 search as it has previously been utilised as a Roads
and Maritime compound site.

1.1. Scope of works
The following databases were accessed to determine the potential for contaminating activities within
the proposal area:
x Contaminated Land Record of notices to check for any voluntary management proposals, site
audit statements and notifications of contaminated lands in the vicinity of the proposal area
x List of NSW contaminated sites notified to NSW Environmental Protection Authority (EPA) in the
vicinity of the proposal area.
The following information sources were also used to inform the Phase 1 investigation of ancillary sites
1 to 3:
x Historical aerial photographs (1950 to 2014)
x Historical title records – for ancillary site 2 (Lot 11 DP 239627) and the majority of ancillary site 3
(Lot 1 DP 1091929 and Lot 1 DP1111744). Ancillary site 1 and the centre of ancillary site 3 are
located within the road corridor and do not have a Lot and DP record
x Local Lithgow City Council Section 149 planning certificates – For ancillary site 2 (Lot 11 DP
239627) and the majority of ancillary site 3 (Lot 1 DP 1091929 and Lot 1 DP1111744). Registered
groundwater bore information in the public register held by NSW Office of Water.

1.2. Geology and soils of the proposal area
Within the Banks Wall Sandstone, the ground conditions comprise very thin soils, comprising gravelly
sands or sandy gravels over weathered sandstone pavement. The sandstone is generally coarse
grained and medium to high strength. Within the Mount York Claystone, the ground conditions
comprise a weathered profile of up to 2m thick overlying claystone. The claystone is red, moderately
to slightly weathered, medium to high strength and interbedded with sandstone. Within the BurraMoka Sandstone, the ground conditions comprise very thin sandy soils over sandstone. The
sandstone is slightly weathered and high strength. The Caley Formation consists of five distinct units
comprising sandstone, siltstone or claystone. The sandstone and siltstone elements tend to be weak
and friable. Springs and water seepage can be expected at the boundary of the Caley Formation and
the underlying Illawarra Coal Measures.

Coffey
ENAURHOD03119AB

1

Bells Line of Road Chifley Road Upgrade REF: Phase 1 surveys – site history reviews

2.

Site visit

A site visit was carried out on 20 January 2016.
The following items were noted at ancillary sites 1 to 3 during the site visit:
x Rubbish around the edges of ancillary site 1 likely associated with cars dumping rubbish out of
windows whilst parking at the memorial
x Some rubbish near the stormwater drain located at the western edge of ancillary site 2, likely due
to stormwater runoff
x A small ballast stockpile adjacent to the northern boundary of ancillary site 3. Rubber and tile
material were noted at the surface of the site, indicating the site has been covered with fill material
consisting predominantly of ballast, also containing waste fill material.

3.

Site history review - ancillary site 1 (Ex-POW
Memorial in road corridor)

3.1. General
Information from the following sources was reviewed to assess the site’s historic uses:
x Selected aerial photographs
x Local Council Section 149 planning certificates
x Registered groundwater bore information in the public register held by NSW Office of Water
x NSW EPA register for listings of contaminated sites
The site history information is summarised in the following sections.

3.2. Aerial photography
Selected historic aerial photographs (Appendix A) were reviewed to assess the historical features of
the site. A summary of the findings of the aerial photograph review is presented below in Table 3.1.

Coffey
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Table 3.1: Aerial photograph summary
Date

Comments

1950

x
x
x

x
1969

x
x
x
x

The site consists of undeveloped land on the eastern edge of the Lithgow Township.
The site is surrounded by Chifley Road on its northern, eastern and western boarders.
The township is surrounded by dense vegetation that remains relatively unaltered apart from access
tracks and a power line corridor to the north. The township is being extended to the north west of the
site and currently consists of cleared land.
An industrial compound, likely a train yard, is located to the west of ancillary site 2. The exact
infrastructure of the compound cannot be identified due to poor image quality.
A small, circular object can be seen which is likely to be the present day Ex-POW war memorial
however, cannot be distinguished due to poor image quality.
Chifley Road has been realigned to the north west of the site.
Development of the Lithgow Township to the west of the site has been completed. The land now
consists mainly of low density residential.
The industrial compound located west of the ancillary site 2 is clearly visible and is confirmed to be a
rail workshop facility.

1984

x

The Ex-POW Memorial can now be seen although the cleared land was evident prior to this.

2002

x

The site and surrounding land has remained relatively unchanged from 1984.

2014

x

The site and surrounding land has remained relatively unchanged from 2002.

3.3. Dangerous goods records
Workcover dangerous goods records pertaining to the site could not be accessed due to the site
falling within the Chifley Road corridor. The likelihood of dangerous goods being stored at the site is
considered low based on the historical and current presence of bushland surrounding the site and use
of the site since prior to 1950 (based on aerial photographs) as a memorial. Additionally, the aerial
photographs indicate no fixed structures have been present at the site apart from the memorial.

3.4. Historical land title certificates
Historical land title certificates were not able to be obtained and reviewed to assess the current and
historical ownership of the site as this site falls within the Chifley Road and rail corridor.

3.5. Section 149 planning certificates
Section 149 certificates pertaining to the site could not be accessed due to the site falling within the
Chifley Road and Rail Corridor.

3.6. Groundwater bore search
A search of groundwater bore licences was undertaken using the NSW Office of Water (NOW,
http://allwaterdata.water.nsw.gov.au) on 2 February 2016. The results of the groundwater bore search
are provided in Appendix B.
The results of the search identified one (1) registered groundwater bore within a 500m radius of the
site. The data of bore GW054416 indicates that this bore is located approximately 360m to the north
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west of the site. The bore is authorised for use for domestic purposes, with groundwater present at
depth of approximately 5m below ground surface.
No other registered, or unregistered, groundwater wells have been identified within 500m of the site.

3.7. NSW EPA records
3.7.1.

Protection of the Environment Operations (POEO) Act
Public Register

Coffey conducted an online search of the NSW Environmental Protection Authority (EPA) Protection
of the Environment Operations (PoEO) Act public register on 4 February 2016 and noted the
following:
x No Clean-up Notices have been issued in relation to the site under s.91 or s.92 of the PoEO Act
(1997). However a Clean-up Notice (Notice No. 1061721) had been issued for land surrounding
the site for City of Lithgow Council’s Oakey Park Water Treatment Plant at Bells Road in 2006.
The exact location of this facility is unclear, however it is potentially located within 1km radius of
the site. A Penalty Notice (Notice No. 3085771490) had also been issued for this facility in 2013.
x There are 16 licenses under the PoEO Act for properties in Lithgow located within 1km radius of
the site. These relate to:


Eleven licences, apart from the Clean-up Notice and Penalty Notices specified above, for City
of Lithgow Council for Oakey Park Water Treatment Plant, Bells Road, Lithgow, located
potentially within 1km of the site, relating to treated water generation and discharge and
sludge generation and storage.



Three licences for Holcim (Australia) Pty Ltd, Lithgow Concrete, 174 Bells Road, Lithgow,
approximately 900m west of site, relating to concrete works. These licences are no longer in
force.



Two licences for Pacific National (NSW) Pty Ltd., Locomotive Maintenance Centre, 100
Chifley Road, Lithgow, approximately 540m southwest of the site, relating to waste generation
and discharge from locomotive maintenance works. These licences have been surrended.

A record of this search is presented in Appendix C.

3.7.2. Contaminated Land Public Register
Coffey conducted a search of the NSW EPA Contaminated Land Management (CLM) register on 5
February 2016, which returned some current and former notices for properties within the City of
Lithgow LGA, which are not located within 1km radius of the site. Coffey conducted a search of the
NSW EPA online list of sites notified to the NSW EPA under Section 60 of the NSW CLM Act 1997.
The search found no records for the site.

Coffey
ENAURHOD03119AB

4

Bells Line of Road Chifley Road Upgrade REF: Phase 1 surveys – site history reviews

4.

Site history review - ancillary site 2 (Lot 11 of
DP 239627)

4.1. General
Information from the following sources was reviewed to assess the site’s historic uses:
x Selected aerial photographs
x Historical chain of title records
x Local Council Section 149 planning certificates
x Registered groundwater bore information in the public register held by NSW Office of Water
x NSW EPA register for listings of contaminated sites.
The site history information is summarised in the following sections.

4.2. Aerial photography
Selected historic aerial photographs (Appendix A) were reviewed to assess the historical features of
the site. A summary of the findings of the aerial photograph review is presented below in Table 4.1.
Table 4.1: Aerial photograph summary
Date

Comments

1950

x
x

x
x

1966

x
x
x
x
x

The site consists of undeveloped land on the eastern edge of the Lithgow Township.
The township is surrounded by dense vegetation that remains relatively unaltered apart from access
tracks and a power line corridor to the north. The township is being extended to the north west of the
site and currently consists of cleared land.
Chifley Road is present to the south and east of the site.
An industrial compound, likely a train yard, is located to the west of the site. The exact infrastructure of
the compound cannot be identified due to poor image quality.
The site remains relatively unchanged from 1950.
Some rubbish is apparent in the south western and south eastern portions of the site.
Chifley Road has been realigned slightly to the south of the site to allow better traffic flow.
Development of the Lithgow Township to the north west of the site has been completed. The land now
consists mainly of low density residential.
The industrial compound located west of the site is clearly visible and is confirmed to be a rail
workshop facility.

1984

x

The site and surrounding land has remained relatively unchanged from 1966 excluding the Ex-POW
Memorial which has been established to the north east of the site.

2002

x

The site and surrounding land has remained relatively unchanged from 1984.

2014

x

The site and surrounding land has remained relatively unchanged from 2002.
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4.3. Dangerous goods records
A search of the Stored Chemical Information Database (SCID) held by WorkCover NSW was not
undertaken for the site as permission could not be sought from the land owner. The likelihood of
dangerous goods being stored at the site is considered low based on the aerial photographs which
indicate no fixed structures have been present at the site and that the extent of the adjacent
maintenance yard has remained the same since 1950.

4.4. Historical land title certificates
Historical land title certificates were reviewed to assess the current and historical ownership of the
site. The ownership of the site is summarised as follows:
x

The site was under private ownership prior to 1906

x

The site was owned by William Sandford, an ironmaster, between 1906 and 1908

x

The site was acquired by G & C Hoskins Limited in 1908, and potentially changed their name to
G. & C. Hoskins Company Limited in 1919 and to Hoskins Iron & Steel Company Limited in 1921
and retained the site until 1929

x

The site was owned by Australian Iron & Steel Limited between 1929 and 1948

x

The site was under ownership by The Commissioner for Main Roads from 1948 till 1971

x

It is understood that The Council of the City of Lithgow took ownership of the site from 1971, and
remains so till date.

A copy of the historical land title certificates are presented in Appendix D.

4.5. Section 149 planning certificates
The Section 149 planning certificate obtained from City of Lithgow is attached as Appendix E.

4.6. Groundwater bore search
A search of groundwater bore licences was undertaken using the NSW Office of Water (NOW,
http://allwaterdata.water.nsw.gov.au) on 2 February 2016. The results of the groundwater bore search
are provided in Appendix B.
The results of the search identified one (1) registered groundwater bore within a 500m radius of the
site. The data of bore GW054416 indicates that this bore is located approximately 280m to the north
west of the site. The bore is authorised for use for domestic purposes, with groundwater present at
depth of approximately 5m below ground surface.
No other registered, or unregistered, groundwater wells have been identified within a 500m radius of
the site.
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4.7. NSW EPA records
4.7.1.

Protection of the Environment Operations (POEO) Act
Public Register

Coffey conducted an online search of the NSW Environmental Protection Authority (EPA) Protection
of the Environment Operations (PoEO) Act public register on 4 February 2016 and noted the
following:
x No Clean-up Notices have been issued in relation to the site under s.91 or s.92 of the PoEO Act
(1997). However a Clean-up Notice (Notice No. 1061721) had been issued for land surrounding
the site for City of Lithgow Council’s Oakey Park Water Treatment Plant at Bells Road in 2006.
The exact location of this facility is unclear, however it is potentially located within 1km radius of
the site. A Penalty Notice (Notice No. 3085771490) had also been issued for this facility in 2013.
x There are currently 16 licenses under the PoEO Act for properties in Lithgow located within 1km
radius of the site. These relate to:
(i)

Eleven licences, apart from the Clean-up Notice and Penalty Notices specified above, for City
of Lithgow Council for Oakey Park Water Treatment Plant, Bells Road, Lithgow, located
potentially within 1km of the site, relating to treated water generation and discharge and
sludge generation and storage.

(ii)

Three licences for Holcim (Australia) Pty Ltd, Lithgow Concrete, 174 Bells Road, Lithgow,
approximately 800m northwest of site, relating to concrete works. These licences are no
longer in force.

(iii) Two licences for Pacific National (NSW) Pty Ltd., Locomotive Maintenance Centre, 100
Chifley Road, Lithgow, approximately 300m west of the site, relating to waste generation and
discharge from locomotive maintenance works. These licences have been surrendered.
A record of this search is presented in Appendix C.

4.7.2. Contaminated Land Public Register
Coffey conducted a search of the NSW EPA Contaminated Land Management (CLM) register on 5
February 2016, which returned some current and former notices for properties within the City of
Lithgow LGA, which are not located within 1km radius of the site.
Coffey conducted a search of the NSW EPA online list of sites notified to the NSW EPA under Section
60 of the NSW CLM Act 1997. The search found no records for the site.
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5.

Site history review - ancillary site 3 (Lot 1 of DP
1091929 and Lot 1 of DP 1111744)

5.1. General
Information from the following sources was reviewed to assess the site’s historic uses:
x Selected aerial photographs
x Historical chain of title records
x Local Council Section 149 planning certificates
x Registered groundwater bore information in the public register held by NSW Office of Water
x NSW EPA register for listings of contaminated sites.
The site history information is summarised in the following sections.

5.2. Aerial photography
Selected historic aerial photographs (Appendix A) were reviewed to assess the historical features of
the site. A summary of the findings of the aerial photograph review is presented below in Table 5.1.
Table 5.1 Aerial Photograph Summary
Date

Comments

1950

x

x
x
x
x
1966

x
x
x

The surrounding land is relatively undeveloped with the exception of some cleared land in the
Clarence Township located west of the site and some small scale operations, likely to be
quarries, located east of the site.
A dammed river is located approximately 3.4 kilometres north west of the site.
Few access tracks penetrate into the surrounding bushland.
A power line corridor has been cut into the surrounding bushland running east-west through
the site.
The rail corridor has been established directly east of the site and Chifley Road is located
south of the site.
The surrounding land has remained relatively unchanged from 1950.
Further development has occurred in the eastern portion of the Clarence Township with
additional infrastructure such as roads and cleared land visible.
The site consists of unsealed land. Seven piles of what appear to be power poles can be seen
in the southern portion of the site.

1969

x
x

The surrounding area remains relatively unchanged from 1966.
The site layout cannot be accurately interpreted due to poor image quality however, appears to
consist of unsealed land.

1984

x

Additions have been made to the rail network to connect industrial/mining operations located
north east of the site.
The Clarence Township has undergone further growth in size with multiple residential/rural
properties being established.

x

Coffey
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1998

x

The site remains relatively unchanged from 1966 and still appears to be used to store what
appear to be power poles.

x

Industrial/mining operations being undertaken to the north and east of the site have been
further up scaled.
The site appears to be relatively unused. A stockpile of grey material may be present in the
northern portion of the site.

x
2006

x
x

The surrounding land remains relatively unchanged from 1998.
Surface soils at the site appear to be grey indicating that stockpiled material has been spread
across the site. Grey stockpiled material can be seen in the eastern portion of the site.

2012

x
x

The surrounding land remains relatively unchanged from 2006.
Grey soils can be seen to be stockpiled in the northern and eastern portion of the site.

5.3. Dangerous goods records
A search of the Stored Chemical Information Database (SCID) held by WorkCover NSW was not
undertaken for the site as permission could not be sought from the land owner. The likelihood of
dangerous goods being stored at the site is considered low based on the historical and current site
use as either bushland or land within the rail corridor. Additionally the aerial photographs indicate no
fixed structures have been present at the site.

5.4. Historical land title certificates
Historical land title certificates were reviewed to assess the current and historical ownership of the
site. The ownership of the site is summarised as follows:
x

The eastern most part of the site was Crown Land prior to 1912 and the western most part of the
site was Crown Land prior to 1957.

x

The eastern most part of the site was acquired by Chief Commissioner for Railways and
Tramways of New South Wales in 1912 and retained until 2005 and the western most part of the
site was acquired by Commissioner for Railway in 1957 and retained until 2007.

x

It is understood that Rail Corporation New South Wales took ownership of the eastern most part
of the site from 2005, and the western most part of the site from 2007, and remains so till present.

No historical land title certificates could be obtained for the middle section of the site as it is within the
Chifley Road corridor.
A copy of the historical land title certificates are attached (Appendix D).

5.5. Section 149 planning certificates
Section 149 planning certificates associated with the site were obtained from Lithgow City Council
and are attached as Appendix E. Planning certificates for Lot 1 of DP1091929 and Lot 1 of DP
1111744 were identified to contain information pertaining to the site. Information obtained from each
planning certificate is summarised in Table 5.2 below.
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Table 5.2 Relevant environmental information from Section 149 search
Information

Lot 1 DP1091929

Lot 1 DP1111744

Zoning & land use under
relevant LEPs

SP2 – Infrastructure.

E3 - Environmental Management & SP2 –
Infrastructure

Development that can be
carried out with appropriate
consent

Recreational areas and roads
subject to development
consent.

Without developmental consent :
Extensive agriculture, home occupations
With developmental consent:
Building/business identification signs, dual
occupancies, dwelling houses,
community/eco-tourist/emergency
services/environmental/information and
education/ water recycling facilities,
environmental protection works, farm
buildings, flood mitigation works, recreation
areas, research stations, roads, secondary
dwellings, and water supply systems

Does the land include or
comprise of critical habitat,
critical habitats or items of
environmental heritage?

No

No

Is the land affected by mine
subsidence?

No

No

Is the land subject to flood
related development
controls?

No

No

Is the land considered
bushfire prone land?

Yes – entirely bushfire prone
land according to Lithgow
Councils bushfire mapping.

Yes – entirely bushfire prone land according
to Lithgow Councils bushfire mapping.

Is there a current site
verification certificates of
which the council is aware
including the Contaminated
Land Management Act
(1997)?

No

No

5.6. Groundwater bore search
A search of groundwater bore licences was undertaken using the NSW Office of Water (NOW,
http://allwaterdata.water.nsw.gov.au) on 2 February 2016. The results of the groundwater bore search
are provided in Appendix B.
The results of the search identified one (1) registered groundwater bore within a 500m radius of the
site. The data of bore GW109332 indicates that this bore is located approximately 200m to the north
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of the site. The bore is authorised for use for monitoring purposes, with groundwater present at depth
of approximately 9m below ground surface.
No other registered, or unregistered, groundwater wells have been identified within a 500m radius of
the site.

5.7. NSW EPA records
5.7.1.

Protection of the Environment Operations (POEO) Act
Public Register

Coffey conducted an online search of the NSW Environmental Protection Authority (EPA) Protection
of the Environment Operations (PoEO) Act public register on 4 February 2016 and noted the
following:
x No Clean-up Notices have been issued in relation to the site or land immediately surrounding the
site under s.91 or s.92 of the PoEO Act (1997).
x There are currently no licenses under the PoEO Act for properties in Bell within a 1km radius of the
site. Record of one surrendered POEO licence exists for a property at Darling Causeway, Bell,
which is approximately 7km south east of the site.
A record of this search is presented in Appendix C.

5.7.2. Contaminated Land Public Register
Coffey conducted a search of the NSW EPA Contaminated Land Management (CLM) register on 4
February 2016, which returned no notices on sites within the suburb of Bell. Current and former
notices are reported for properties within the City of Lithgow LGA, which are not located within 1km
radius of the site.
Coffey conducted a search of the NSW EPA online list of sites notified to the NSW EPA under Section
60 of the NSW CLM Act 1997. The search found no records for the site.
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6.

Summary and conclusions

6.1. Ancillary sites 1 and 2
A review of historical aerial photographs in the vicinity of ancillary site 1 and 2 indicates that the area
surrounding Scenic Hill has remained largely undeveloped (bushland) since 1950, with the exception
of the Lithgow in the west.
The Ex-POW Memorial (ancillary site 1) was established prior to 1950. Ancillary site 2 has remained
relatively unchanged since 1950, although vegetation was potentially cleared from the site between
1950 and 1966. A railway maintenance yard directly adjacent to the site was also present as early as
1950, in the location of the current Lithgow Locomotive Maintenance Centre. Title information for
ancillary site 2 indicates that the site was under private ownership prior to 1908 when it was acquired
by various steel companies until 1948. Between 1948 and 1971, the site was under ownership by The
Commissioner for Main Roads, and the City of Lithgow from 1971 to current the City of Lithgow took
ownership.
A search of the NSWEPA CLM register for ancillary site 1 and 2, and returned some current and
former notices for properties within the City of Lithgow LGA. These properties are not located within
1km radius of either of the ancillary sites.
Based on information from the Section 149 certificate and the CLM register, ancillary site 1 and
ancillary site 2:
x Are not significantly contaminated land within the meaning of the CLM Act
x Are not subject to a management order within the meaning of the CLM Act
x Are not the subject of an approved voluntary management proposal within the meaning of the CLM
Act
x Are not subject to an ongoing maintenance order within the meaning of the CLM Act
x Are not the subject of a site audit statement within the meaning of the CLM Act.
A search of the online NSW EPA Protection of the Environment Operations Act 1997 (POEO Act) Act
public register was carried out for ancillary sites 1 and 2. Sixteen environmental protection licenses
were identified under the PoEO Act for properties in Lithgow located within 1km radius of the site.
Two licences are for the Pacific National (NSW) Pty Ltd., Locomotive Maintenance Centre at 100
Chifley Road, Lithgow, located directly north west of ancillary site 2. These licences relate to waste
generation and discharge from locomotive maintenance works and have been surrendered.
A search of groundwater bore licences was carried out to identify any bores near ancillary site 1 and
2. One bore (GW054416) is located about 360m north west of ancillary site 1 and 280m to the north
west of ancillary site 2 and is authorised for domestic use.

6.2. Ancillary site 3
A review of historical aerial photographs in the vicinity of ancillary site 3 indicates that the surrounding
area has remained largely undeveloped (bushland) since 1950, with the exception of the Clarence in
the west. Small scale operations, most likely quarries, have been located east of the site since prior to
1950, as has a dammed river located approximately 3.4km north west of the site.
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A power line corridor has been present since prior to 1950, and runs east west through the site and
the surrounding bushland. The rail corridor was present from before 1950. The aerial photos from
1966 show ancillary site 3 cleared of vegetation with numerous piles of power poles.
Between 1969 and 1998, mining and industrial operations to the north and east of the site (likely
Clarence Colliery mine and Hanson Quarry) expanded in size. Work appears to have been carried out
on the rail corridor to connect the operations to rail transport. In 2006, the surface of the site was grey,
indicating placement of ballast prior to this date. A number of ballast stockpiles are apparent in the
north and east of the site in the 2006 and 2012 photographs. Title information for ancillary site 3
indicates the following:
x The eastern most part of the site (Lot 1 DP 1091929) was Crown Land prior to 1912 and the
western most part of the site (Lot 1 DP 1111744) was Crown Land prior to 1957
x The eastern most part of the site was acquired by Chief Commissioner for Railways and
Tramways of New South Wales in 1912 and retained until 2005 and the western most part of the
site was acquired by Commissioner for Railway in 1957 and retained until 2007
x The Rail Corporation New South Wales took ownership of the eastern most part of the site from
2005, and the western most part of the site from 2007.
A search of the NSW EPA CLM register was carried out on 5 February 2016 for ancillary site 3, and
returned no notices for properties in Bell and some current and former notices for properties within the
City of Lithgow LGA located within a 1km radius of the site.
Based on information from the Section 149 certificate, and the CLM register, ancillary site 3:
x Is not significantly contaminated land within the meaning of the CLM Act
x Is not subject to a management order within the meaning of the CLM Act
x Is not the subject of an approved voluntary management proposal within the meaning of the CLM
Act
x Is not subject to an ongoing maintenance order within the meaning of the CLM Act
x Is not the subject of a site audit statement within the meaning of the CLM Act.
A search of the online search of the NSW EPA POEO Act public register was carried out on 4
February 2016 for ancillary site 3 and noted no licences under the Act for properties within 1km of the
site. No clean-up notices were noted for the site or land immediately surrounding the site under s.91
or s.92 of the PoEO Act.
As detailed in Section 6.1.1, a search of groundwater bore licences was carried out to identify any
bores near ancillary site 3. One bore (GW109332) is located about 200m north of ancillary site 3 and
is authorised for monitoring use.

6.3. Potential contamination within the project area
Based on the site visit, database searches and Phase 1 investigation of ancillary sites 1 to 3, the
following contamination could be present within the proposal area:
x Soil contamination, including potential ACM, associated with illegal dumping adjacent to and within
the road corridor
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x Soil contamination from fill material used at or near the surface at ancillary site 3. The extent of
contamination at this location is likely to be localised
x Potential soil and/or groundwater contamination from contaminating industry located in the vicinity
of the proposal area, namely:
x The Clarence Colliery mine, although contamination is low given the distance to the
proposal area and the location of the proposal area on a plateau
x The Locomotive Maintenance Centre located at the base of Scenic Hill. Potential
contaminants could include petroleum hydrocarbons and metals from workshop activities
and leaks and spills and ACM from breakdown or repair of rail parts such as brakes.
Contamination of soil and groundwater will be localised given the location of the centre
downslope from Scenic Hill
x The rail corridor adjacent to the Clarence road over rail bridge and ancillary site 3 with
potential contaminants including petroleum hydrocarbons from leaks and spills and ACM
x Historical and current agricultural land uses (eg orchards, animal grazing, cropping,) which
use and store chemicals, including pesticides and herbicides, and petroleum hydrocarbon
fuels. Waste materials, including demolition materials and ACM, could also be stored on the
land or used for infilling. The potential for contamination from agricultural activities in the
area is low given the downslope location of the proposal area on a plateau (ie upslope) of
potential contaminant sources.
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Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

EXECUTIVE SUMMARY
Cosmos Archaeology has been commissioned by Coffey to prepare a Statement of
Heritage Impact on Bells Line of Road Corridor – Chifley Road upgrade as part of a
Review of Environmental Factors being carried out for NSW Roads and Maritime
Services. The study area comprises of two distinct sections; Chifley Road on either
side of the Clarence road over rail bridge and Chifley road from the top of Scenic Hill
leading down into the Lithgow Valley.
This study has found that Bells Line of Road passed through the Clarence section of
the study area towards Lithgow valley as early as 1869. A portion of the original 1869
alignment of the Western railway line, which was abandoned in 1897, is also located
within the study area.
Construction work on new railways lines in the late 19th century and early 20th century
and the opening of mines nearby saw sufficient increase in the population of the area
to warrant the opening of the Newnes Junctions Public School in 1914. The present
day Chifley Road cuts through the allotment for the school.
Work on the current alignment of Chifley Road commenced in World War Two (WWII)
and was completed by 1950. The sections of Chifley Road within the Clarence section
of the study area follow portions of the original 1860 railway line, while there does not
appear to have been an earlier road in the Scenic Hill portion of the study area prior to
WWII.
The site inspection conducted on 20 and 21 January 2016 identified 24 potential
heritage items within the study area ranging from culverts constructed from sandstone
ashlar masonry to discrete dumps of bitumen and concrete (Table A). Two additional
items were identified within the study area based further historical research.
Of the 26 potential heritage items located in the study area, 17 were assessed to be of
Local cultural heritage significance while the remaining nine were not considered to be
heritage items. Of the 17 assessed heritage items, 13 are to be directly impacted by
the work through burial, excavation or demolition. The remaining four items could be
inadvertently impacted through vegetation clearance and machinery movements during
the construction phase.
The study found it was likely that archaeological evidence relating to 19th century roads
and habitation in the late 19th to mid-20th centuries are present within the Clarence
section of the study area. Within the vicinity of the study area are six heritage listings
which relate to the Blue Mountains, the Zig Zag Railway and the WWII anti aircraft
battery site near Lithgow. These sites will not be impacted by the work.
Recommendations made with respect to the individual heritage items include no further
work, archival recording, delineating curtilages around select sites that are outside the
new road alignment but within the study area and further archaeological recording after
vegetation has been cleared. Details of the heritage items and specific
recommendations are provided in the table overpage.
It has also been recommended that a non-Aboriginal Heritage Management Plan
be prepared which would detail procedures to follow in the event of the discovery
of archaeological remains during the construction phase. It would include details
of the types of archaeological material that may be uncovered and procedures
that should be followed in the event that relics are uncovered. The management
plan would also contain plans showing areas of high archaeological potential as
well as the locations, and curtilage where relevant, of identified heritage items.

Cosmos Archaeology Pty Ltd

ii

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and Statement of Heritage Impact

Table A. List of potential sites identified within the study area.

Site Name

Identified Item

Location
(Estimated Roads and
Maritime Chainage
Location)

Significance

Archaeological or Heritage Impact

Recommendations

CRC 01

Clarence road over
rail bridge

6255

Local.

Replacement, demolish existing bridge

Archival recording before demolition

CRC 02

Sandstone culvert
at Dargan Creek

5740

Local.

Outlet extended by 12-14 m. Bury and
conceal current outlet.

Archival recording before extension.
Avoid or minimise physical damage when
outlet extended.

CRC 03

Formation

5815 to 5900

Local.

Burial of eastern end.

Setting visible curtilage and prohibit
vehicle entry. Avoid or minimise damage
to unburied portion where feasible and
reasonable.

CRSH 04

Stone lined gutter

13315

Local.

Realigning road over feature.

None.

CRSH 05

Culvert

14720

Local.

Realigning road over feature.

None.

CRSH 06

Benched track

14695 to 14715

Local.

Realigning road over feature.

Detailed archaeological recording during
construction (after clearing vegetation).

CRSH 07

Memorial

14735

Not a heritage item.

No heritage impact.

None.

CRSH 08

Culvert

14615

Local.

Realigning road over feature.

None.

CRSH 09

Stone lined gutter

a) 13315, b) 13740, c)13640

Local.

Realigning road over feature.

None.

CRSH 10

Drain line

13890 to 13970

Not a heritage item.

No heritage impact.

None.

CRSH 11

Bulldozed track

13800 to 13970

Not a heritage item.

No heritage impact.

None.

CRSH 12

Blazed tree

13700

Not a heritage item.

No heritage impact.

None.

CRSH 13

Dump

13650

Local.

Realigning road over feature.

None.

CRSH 14

Stripped ground

13670

Not a heritage item.

No heritage impact.

None.

CRSH 15

Culvert

13270

Local.

Realigning road over feature.

None.

CRSH 16

Dump

13085

Not a heritage item.

No heritage impact.

None.
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Site Name

Identified Item

Location
(Estimated Roads and
Maritime Chainage
Location)

Significance

Archaeological or Heritage Impact

Recommendations

CRSH 17

Concrete and
sandstone
conglomeration

13170

Local.

Burial of part or all of feature.

Detailed archaeological recording during
construction (after clearing vegetation).

CRSH 18

Dry rubble
sandstone wall

13200

Local.

Burial of part or all of feature.

Detailed archaeological recording during
construction (after clearing vegetation).
Detailed archaeological recording during
construction (after clearing vegetation)
and setting visible curtilage and prohibit
vehicle entry for surviving portion.

CRC 19

Concrete pad

5980

Local.

Removal of 4 m or 20% of the item
with potential impact from heavy
machinery during construction to the
surviving portion.

CRC 20

Pine trees

5935 to 6005

Not a heritage item.

No heritage impact.

None.

CRC 21

Cutting and mound

5950

Local.

Potential impact from heavy machinery
during construction.

Avoid or minimise impact to shape and
form if modern rubbish removed.

CRC 22

Culvert

5550

Not a heritage item.

No heritage impact.

None.

CRC 23

Sandstone culvert

5360

Local.

Beyond impact.

Setting visible curtilage and prohibit
vehicle entry.

CRC 24

Concentration of
bitumen

13650

Not a heritage item.

No heritage impact.

None.

CRC 25

Clarence siding
No. 2

6280

Local.

Compound site nearby.

Setting visible curtilage and prohibit
vehicle entry.

CRC 26

1869 railway
alignment cutting

5560 to 5660

Local.

Some excavation into face of cutting.

None.
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1.0 INTRODUCTION
1.1

Background

Coffey are undertaking a Review of Environmental Factors (REF) for the Bells Line of
Road Corridor - Chifley Road Upgrade (henceforth ‘the proposal’) for New South Wales
(NSW) Roads and Maritime Services (Roads and Maritime). The Scenic Hill and
Clarence Strategic Overview Plan in Figure 1.1.1 identifies the proposed work to be
assessed in the REF. The main features include:
•
•
•
•
•
•

Widen and realign Chifley Road at Scenic Hill with an additional descending
lane and median barrier
Improve the intersection at the Lithgow Ex-Prisoner of War Memorial Tower
(located on Scenic Hill)
Provide improved concrete drains along road cuttings
Replace and demolish the existing road bridge over the railway line along
Chifley Road and Clarence
Widen and realign the approaches to the new bridge over the railway line
Provide intersection improvements at the Clarence Colliery Road intersection.

As part of the REF, Cosmos Archaeology has been commissioned by Coffey to
prepare a Non-Aboriginal Heritage Assessment and Statement of Heritage Impact
(SoHI) for non-Aboriginal heritage sites that may be impacted by the proposal.

Figure 1.1.1: Map of proposed work at Scenic Hill and Clarence to
be assessed in REF. (Source: Supplied by Coffey)

1.2

The development proposal

1.2.1 Proposal overview
Roads and Maritime is planning to upgrade parts of Chifley Road between Bell and
Lithgow. Chifley Road, which turns into Bells Line of Road at the Darling Causeway
intersection at Bell, provides a secondary connection between the Central West of
NSW and Sydney. The road also provides a local connection to residents along Chifley
Road, Darling Causeway and Bells Line of Road and Lithgow.
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The proposal includes upgrades to Scenic Hill and Clarence road over rail bridge
sections of Chifley Road. Chifley Road is about 20 kilometres (km) long and is located
in the western section of the Bells Line of Road corridor between Bell and Lithgow in
NSW. Scenic Hill is located about 3 km east of Lithgow and the Clarence road over rail
bridge is located about 5 km west of Bell. The proposal includes the replacement of the
existing Clarence road over rail bridge and a descending lane and grade and curve
improvements at Scenic Hill. The work will be carried out by Roads and Maritime.
A preliminary environmental investigation (PEI) for Bells Line of Road – Chifley Road
Corridor was carried out by GHD in 2014 to help inform the selection of a preferred
option and design refinement. 1

1.2.2 Proposal components
The proposed upgrade to the Clarence road over rail bridge would include the following
main features:
•
•
•
•
•
•

Construction of a new bridge offset about 5m to the north of the existing bridge
spanning the Main Western Railway
A superstructure consisting of Super T girders to provide a single span of 18.5
m and an overall bridge deck width of about 12 m
Demolishment of the existing Clarence road over rail bridge
Additional roadwork on the approaches to merge the new bridge alignment with
the road existing alignment
Realignment of the existing alignment west of the Clarence cuttings to an 80
km/h design and removal of the broken back curve
Improvements to the Chifley Road and Clarence Colliery Road intersection
including improved sight distances, intersection delineation and construction of
an eastbound acceleration lane from the intersection.

The proposed upgrade to Scenic Hill would include the following main features:
•

•
•
•
•

Widening of the existing alignment with curve improvements for the top and
middle curves providing two westbound lanes from the top curve down to the
Ex-Prisoner of war (Ex-POW) Memorial access Figure 2 below shows these
descriptors labelled
Construction of a central barrier for the full length of Scenic Hill, with a break to
allow access to the Ex-POW Memorial
Realignment of the bottom curve to a 40 m radius with minor grade
improvements
Construction of a retaining wall about 120 m long east of the Ex-POW Memorial
access
Upgrading the existing drainage.

A strategic design of the proposed upgrades including potential compound and
stockpile locations is provided in Figure 1.2.1.

1.2.3 Traffic management and access
The proposed work will require detailed planning to enable the work to be carried out
simultaneously at each location, as there are numerous traffic stages, widening and
diversions from the existing alignment and cross section. Traffic management
measures adopted during work may include reducing speed limits, temporary road

1

NSW Roads and Maritime Services. 20 October 2014. Bells Line of Road – Chifley Road Corridor
(MR516) Preliminary Environmental Investigation.
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closures and detours, temporary side-tracks and stop/go controls and turning
restrictions. Transport of people and materials to the site will be by road.

Figure 1.2.1: Map of proposed work at Scenic Hill and Clarence. (Source: Supplied by
Coffey)

1.2.4 Ancillary facilities
Ancillary facilities are proposed to include four site compounds, two for the work at
Scenic Hill and one for the Clarence road over rail bridge upgrade and one that may be
utilised for both projects.

Scenic Hill
The first proposed site compound (ancillary site 1) would be located at the rear of the
Ex-POW Memorial on the western side of Chifley Road. This location is an existing
cleared area which can be accessed via Chifley Road and is located within the road
corridor. The site surface at the proposed compound location is a sealed asphalt
surface.
The second proposed site compound (ancillary site 2) would be located at the base of
Scenic Hill on the northern side of Chifley Road. The site surface at this location
consists of grass. No vegetation will require clearing to use this location as a site
compound. Access to the compound will be via the access driveway to the nearby
Lithgow Locomotive Maintenance Centre. This area is owned by Lithgow City Council
(LCC).

Clarence road over rail bridge
For the Clarence road over rail bridge upgrade work a site compound is proposed at
the base of the bridge on the western side of the rail line (ancillary site 3). This location
is an existing cleared area, and is located within the existing road reserve and land
owned by RailCorp near to the rail corridor.
There is also an informal rest area near the airstrip on the top of Scenic Hill which has
previously been used by Roads and Maritime as a site office/compound (ancillary site
4). Based on its location in between Scenic Hill and Clarence Road this location may
be utilised by Roads and Maritime again. Ancillary site 4 is located within the road
corridor in an area previously cleared and utilised for similar purposes.
A number of cleared locations within the road corridor along Chifley Road may also be
utilised for stockpile locations and temporary storage of plant and equipment.

Cosmos Archaeology Pty Ltd

9

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

1.3

The study area

The study area for this assessment and statement of heritage impact is about 50
metres (m) either side of the centre of the current road alignment. Some flexibility is
required based on local terrain and safety considerations.

1.4

Objectives of the study

The objectives of the investigation are to:
1. Undertake a non-Aboriginal heritage assessment of the area to be potentially
impacted by the proposed work (the study area)
2. Provide a list of known and potential non-Aboriginal heritage sites/items within
the study area
3. Determine the significance of each site/item that will be impacted by the
proposed work
4. Prepare a SoHI addressing the proposed development impact upon any
identified heritage sites/items
5. Provide mitigation options and recommendations relating to the potential
impact.
This study includes the following items of potential heritage significance previously
identified either in the 2014 PEI or prior to the commencement of the REF:
•
•

Clarence road over rail bridge
Sandstone arch culvert about 600-800 m east of the Clarence road over rail
bridge
• Sandstone brick guttering located within the Scenic Hill study area
• Pipe culvert with irregular placed sandstone wingwall/retaining wall at the base
of Scenic Hill
• Lithgow Heavy Anti-Aircraft Gun Stations and Dummy Station.
Additional non-Aboriginal heritage sites/items were also identified within the vicinity of
the study area. Although not within the study area for this assessment, these heritage
sites/items were specifically identified in the brief for this investigation and are to be
assessed as to whether they may be impacted by work within the study area. This does
not include the impact of work outside the study area, regardless of proximity. The sites
are:
•
•
•
•

1.5

Greater Blue Mountains Area – World Heritage List and National Heritage List
Zig Zag Railway and tunnels – State Heritage Register and State agency
heritage register
Main West Line Railway – Lithgow City Local Environmental Plan 1994 and
State agency heritage register
Various sites in Lithgow locality – Lithgow City Local Environmental Plan 1994.

Report layout

Section 2 of this report reviews the relevant heritage legislation and contains a search
of statutory heritage listed sites. A background review forms Section 3, including
previous studies and a general history of the study area. The fourth Section includes
information on the proposed development and inspection of the study area. It also lists
each identified site/item along with individual significance assessments, impact
assessments and recommendations. Section 5 covers an assessment of sites in the
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vicinity of the study area that have been previously identified. Non-Aboriginal
archaeological potential is addressed in Section 6, with a summary of the report in
Section 7 followed by mitigation measures in Section 8.

1.6

Authorship

Cosmos Coroneos (Director) wrote the majority of this report including descriptions of
all the sites/items, significance assessments, impact assessments, recommendations
and archaeological potential. Cos also co-authored the general history with Caroline
Wilby (Senior Archaeologist). Danielle Wilkinson (Archaeologist) contributed to the
legislative review and register search, previous studies, assessment of items within the
vicinity of the study area and also undertaking all proofing and formatting.

1.7

Abbreviations

The following abbreviations are used throughout this report.
CRC
CRSH
EP&A Act
EPBC Act
Ex-POW
ISEPP
km
LCC
LEP
LGA
m
mm
NHL
NSW
OEH
PEI
REF
RNE
Roads and Maritime
S170
SoHI
SHR
WWII

Chifley Road Clarence
Chifley Road Scenic Hill
Environment Planning and Assessment Act 1979 (NSW)
Environment Protection and Biodiversity Act 1999 (Cwlth)
Ex-Prisoner of War
State Environment Planning Policy (Infrastructure) 2007 (NSW)
kilometres
Lithgow City Council
Local Environmental Plan
Local Government Area
metres
millimetres
National Heritage List
New South Wales
Office of Environment and Heritage (NSW)
Preliminary Environmental Investigation
Review of Environmental Factors
Register of the National Estate
Roads and Maritime Services (NSW)
Section 170 (Register)
Statement of Heritage Impact
State Heritage Register
World War Two
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2.0

STATUTORY ISSUES

2.1

Cultural Heritage Statutory Protection – Introduction

This section summarises the key legislation relating to the management of Aboriginal
and non-Aboriginal heritage in New South Wales (NSW). It begins with the relevant
NSW legislation, followed by the relevant Federal legislation.

2.2

Environment Planning and Assessment Act 1979 (NSW)

The Environment Planning and Assessment Act 1979 (NSW) (EP&A Act) requires that
environmental impacts resulting from proposed development, including impacts on
heritage values, should be appropriately assessed. The Act also requires local
governments to establish and maintain environmental plans for their local government
area (such as Local Environmental Plans (LEPs)), and include items of local and State
heritage significance. The Act also authorises the making of other instruments including
State Environmental Planning Policies, and Regional Environmental Plans.

2.3

Lithgow Local Environment Plan 2014

The Lithgow Local Environment Plan 2014 provides planning and development controls
for the Lithgow Local Government Area (LGA), including Chifley Road. Heritage items
are found in Schedule 5 of the LEP.
The LEP (Clause 5.10) outlines the objectives of the heritage protection within the local
government area, which are:
(a) To conserve the environmental heritage of Lithgow
(b) To conserve the heritage significance of heritage items and heritage
conservation areas, including associated fabric, settings and views
(c) To conserve archaeological sites
(d) To conserve Aboriginal objects and Aboriginal places of heritage significance.
Clause 5.10(2) lists requirements for consent, as development consent is required for
any of the following:
(a) Demolishing or moving any of the following or altering the exterior of any of the
following (including, in the case of a building, making changes to its detail,
fabric, finish or appearance):
(i)

A heritage item

(ii) An Aboriginal object
(iii) A building, work, relic or tree within a heritage conservation area
(b) Altering a heritage item that is a building by making structural changes to its
interior or by making changes to anything inside the item that is specified in
Schedule 5 in relation to the item
(c) Disturbing or excavating an archaeological site while knowing, or having
reasonable cause to suspect, that the disturbance or excavation will or is likely
to result in a relic being discovered, exposed, moved, damaged or destroyed
(d) Disturbing or excavating an Aboriginal place of heritage significance
(e) Erecting a building on land:
(i) On which a heritage item is located or that is within a heritage
conservation area, or
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(ii) On which an Aboriginal object is located or that is within an Aboriginal
place of heritage significance
(f) Subdividing land:
(i) On which a heritage item is located or that is within a heritage
conservation area, or
(ii) On which an Aboriginal object is located or that is within an Aboriginal
place of heritage significance.
Development consent is not required in some circumstances, such as if (Clause
5.10[3]):
(a) The applicant has notified the consent authority of the proposed development
and the consent authority has advised the applicant in writing before any work
is carried out that it is satisfied that the proposed development:
(i) Is of a minor nature or is for the maintenance of the heritage item,
Aboriginal object, Aboriginal place of heritage significance or
archaeological site or a building, work, relic, tree or place within the
heritage conservation area, and
(ii) Would not adversely affect the heritage significance of the heritage item,
Aboriginal object, Aboriginal place, archaeological site or heritage
conservation area, or
(b) The development is in a cemetery or burial ground and the proposed
development:
(i) Is the creation of a new grave or monument, or excavation or
disturbance of land for the purpose of conserving or repairing
monuments or grave markers, and
(ii) Would not cause disturbance to human remains, relics, Aboriginal
objects in the form of grave goods, or to an Aboriginal place of heritage
significance, or
(c) The development is limited to the removal of a tree or other vegetation that the
Council is satisfied is a risk to human life or property, or
(d) The development is exempt development.
Clauses 5.10(4) to 5.10(6) explain that the consent authority may require a heritage
management document to be prepared that assesses the extent to which the carrying
out of the proposed development would affect the heritage significance of the heritage
item or heritage conservation area concerned. After considering the heritage
significance of a heritage item and the extent of change proposed to it, the consent
authority may require the submission of a heritage conservation management plan
before granting consent.
In relation to archaeology, Clause 5.10(7) nominates the following:
The consent authority must, before granting consent under this clause to the carrying
out of development on an archaeological site (other than land listed on the State
Heritage Register or to which an interim heritage order under the Heritage Act
1977 applies):
(a) Notify the Heritage Council of its intention to grant consent, and
(b) Take into consideration any response received from the Heritage Council within
28 days after the notice is sent.
Aboriginal places of heritage significance are referred to in Clause 5.10(8):
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In the case of consent granted for the demolition of a State heritage item, the consent
authority must notify the Heritage Council about the application and take into
consideration any response received from the Heritage Council within 28 days after the
notice is sent (Clause 5.10[9]).
Clause 5.10(10) explains that the consent authority may grant consent to development
for any purpose of a building that is a heritage item or of the land on which such a
building is erected, or for any purpose on an Aboriginal place of heritage significance,
even though development for that purpose would otherwise not be allowed by this
Plan, if the consent authority is satisfied that:
(a) The conservation of the heritage item or Aboriginal place of heritage
significance is facilitated by the granting of consent, and
(b) The proposed development is in accordance with a heritage management
document that has been approved by the consent authority, and
(c) The consent to the proposed development would require that all necessary
conservation work identified in the heritage management document is carried
out, and
(d) The proposed development would not adversely affect the heritage significance
of the heritage item, including its setting, or the heritage significance of the
Aboriginal place of heritage significance, and
(e) The proposed development would not have any significant adverse effect on
the amenity of the surrounding area.

State Environment Planning Policy (Infrastructure) 2007
The State Environment Planning Policy (Infrastructure) 2007 (ISEPP) is an
environmental planning instrument that assists effective delivery of infrastructure
across the State. The ISEPP permits a range of infrastructure activities (for example,
certain road, traffic and maritime projects) to be carried out as exempt development
(that is, no environmental assessment required) or as development without consent
(that is, assessed under Part 5 of the EP&A Act).
For activities under Part 5 of the EP&A Act, if a development proposes to make
changes that are considered more than minor or inconsequential to an item of local
heritage significance or a heritage conservation area listed on an LEP, assessment of
impact, notification to, and consultation with council is required with at least 21 days
allowed for council’s response.

2.4

Heritage Act 1977 (NSW)

The Heritage Act 1977 (NSW), is administered by the Heritage Division of the Office of
Environment and Heritage. It is the main piece of legislation that protects heritage in
NSW. Below is a summary of each of the main functions and key parts of the Act.
State Heritage Register
The Act establishes the State Heritage Register (SHR), a statutory heritage register
which provides the highest level of protection for items of State heritage significance in
NSW. The register lists a diverse range of more than 1500 items, in both private and
public ownership. It contains a broad range of places, buildings and objects such as
Aboriginal places, monuments, gardens, natural heritage, archaeological sites,
shipwrecks, relics, jetties and bridges and movable items such as church organs and
ferries. Listing on the SHR means that the item is of particular importance to the people
of NSW and enriches our understanding of our history and identity. Anyone can
nominate a heritage item for listing on the SHR. Nominations are assessed by the
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Office of Environment and Heritage (OEH) – Heritage Division, who recommend listing
to the NSW Heritage Council.
NSW Heritage Council
The NSW Heritage Council was established under the Act and is responsible for
approving the listing of items on the SHR, approving applications under the Act, issuing
interim heritage orders promoting conservation in NSW, entering into heritage
agreements relating to the protection and management of an item, and endorsing
conservation management plans.
Sections 57 and 60: SHR listed items
Under section 57 of the Heritage Act, approval is required before carrying out any
substantial works or major alterations to, or in the vicinity of, an SHR listed item or an
item subject to an Interim Heritage Order. This approval is granted under Section 60 of
the Act. Work being carried out as part of State significant infrastructure (Part 5.1 of the
Environmental Planning and Assessment Act 1977 (NSW) EP&A Act) will be assessed
under that regime and so is exempted from requiring approval.
Under Section 57 of the Act, certain activities are exempt from requiring Section 60
approval. These exempt activities are called standard exemptions. These are generally
limited to routine and/or low impact works, such as building maintenance, minor
repairs, alterations to certain interiors or areas, and change of use. There are currently
17 standard exemptions, 11 of which require written notification to the OEH Heritage
Division.
Application for exemption from Section 60 approval can also be sought where the
proposed works are specifically identified as exempt development in a conservation
management plan, endorsed by the Heritage Council (Standard Exemption No. 6). Site
specific exemptions can also be obtained under Section 57 of the Heritage Act.
If the Heritage Council feels that an item would be ‘materially affected’ by the proposed
works, they may require that a Section 60 application be advertised for public
comment. The time period for receiving public comment is 21 days after the date on
which the notice is published.
Sections 118-119: Minimum standards for maintenance and repair
Sections 118 and 119 of the Act require that agencies manage SHR listed items they
own or control in accordance with minimum standards for maintenance and repair.
These standards are detailed in the Heritage Regulation 2005 and relate to:
•

The protection of the item from damage or deterioration due to weather

•

The prevention of, and protection from, damage or destruction by fire

•

Security (including fencing and surveillance measures to prevent vandalism)

•

Essential maintenance and repair necessary to prevent serious or irreparable
damage or deterioration.

Section 170: Protection of State-owned heritage
The Act also legislates for the protection of heritage owned by State Government
agencies by requiring agencies to establish a register of heritage assets they own or
control, and to manage those items according to minimum standards of maintenance
and repair. These items are recorded in a database called a Heritage and Conservation
(S170) Register, or a Section 170 Register. The Heritage Division of the OEH produces
guidelines for the management of these State heritage assets.
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Sections 139-140: Protection of ‘Relics’
The Act legislates for the general protection of relics and includes offences and
penalties for breaches of the Act. Section 139 of the Act (often called the relics
provision) provides protection to all known and unknown archaeological relics not listed
on the SHR or subject to an Interim Heritage Order. An excavation permit issued under
Section 140 of the Act is required if it is anticipated that relics may be discovered,
exposed, moved, damaged or destroyed during an activity.
Relics are defined by the Heritage Act as any deposit, artefact, object or material
evidence that relates to the settlement of the area that comprises NSW, not being
Aboriginal settlement; and is of State or local heritage significance. (Note: Features
such as superseded or abandoned public works and services are considered ‘works’
rather than ‘relics’ under this definition so are not subject to the Section 139 relics
provision of the Heritage Act. Examples of these works include previous road
infrastructure features and services like culverts, previous road formation, buried road
retaining walls, tramlines, cisterns and conduits etc) However, any impacts on such
works should still be discussed with the Environment Branch Heritage Team.
‘Works’ are in a separate category to archaeological ‘relics’. ‘Works’ refer to past
evidence of infrastructure. ‘Works’ may be buried, and therefore archaeological in
nature, however, exposure of a ‘work’ does not trigger reporting obligations under the
Heritage Act. ‘Works’, as items of environmental heritage, have the potential to provide
information that contributes to our knowledge of past practices, and good
environmental practice recognises this.
Under Section 139 certain works are exempt from requiring Section 140 approval, and
are known as exceptions. These are usually works that would have low impact on
relics. There are currently eight specific Section 139 exceptions, all of which require
written notification to the OEH Heritage Division. Approvals and exceptions are
generally processed within three weeks of being received by the Heritage Division.

2.5

Environment Protection and Biodiversity Conservation
Act 1999 (Commonwealth)

The Environment Protection and Biodiversity Act 1999 (EPBC Act) is administered by
the Federal Department of the Environment. The Act is the federal government's
central piece of environmental legislation and it provides a legal framework to protect
and manage places of national environmental significance, including heritage.
The EPBC Act establishes two heritage lists: the Commonwealth Heritage List and the
National Heritage List (NHL). The Commonwealth Heritage List is for natural,
Aboriginal and non-Aboriginal heritage places on Commonwealth lands and waters or
under federal government control. The NHL includes natural, historic and Aboriginal
places of outstanding national heritage value. Anyone can nominate an item for the
NHL and the nominations are assessed by the Department of the Environment.
Activities that are likely to have a significant impact on the heritage values of a place on
either of these lists must be referred to the Department of the Environment. This
referral is then placed on exhibition and the Minister (or delegate) will ultimately
determine whether the item is a ‘controlled action’ and further assessment under the
EPBC Act is required. The Minister will then make a decision as to whether or not the
proposal will be approved.
The World Heritage List in Australia and the Register of the National Estate (RNE) (a
non-statutory heritage list) are also administered by the Department of the
Environment. The RNE is no longer a statutory list, it is a publicly available archive and
educational resource of more than 13,000 places across Australia. Any impact to an
item listed on the RNE no longer requires notification to the Department of the
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Environment or any other agency (although it may be useful to take into account the
heritage information contained in a RNE listing as part of a heritage assessment).

2.6

Statutory Heritage Register Search

In NSW there are a number of statutory and non-statutory listings for non-Indigenous
cultural heritage sites, objects and places. Only the following listings are relevant for
the study area and have been searched:
•

Lithgow Local Environmental Plan 2014

•

State Heritage Register

•

Heritage and Conservation (S170) Register

•

National Heritage List

•

World Heritage List in Australia

•

Register of the National Estate (non-statutory)

2.6.1 Lithgow Local Environment Plan (2014)
All heritage items identified to have cultural significance located within the Lithgow local
government area are listed in Schedule 5 of the Local Environment Plan (2014). Each
item in this list is subject to protection under the planning and development controls of
the LEP.
The following sites listed on the Lithgow LEP 2014 are located within the vicinity of the
study area:
•

Oakey Park Colliery Site – Archaeological Site (A095) including:
o

Colliery Managers Cottage (I236)

o

The Oaks (I222)

•

Railway culvert of Ida Falls Creek – Archaeological Site (A133)

•

Gun emplacements – Archaeological Site (A176) including:
o

Lithgow Anti Aircraft Gun Battery B (SHR 08162, below)

•

Clarence House (I221)

•

Clarence Homestead (I223)

•

Former Zig Zag Brewery and Residence (I238)

•

Eskbank Railway Station Group including signal box (I434)

2.6.2 NSW State Heritage Register
The State Heritage Register (SHR) is a statutory list of places and items of State
heritage significance made by the Minister Planning. The Register lists a diverse range
of places, including archaeological sites, that are particularly important to the State and
which enrich our understanding of the history of NSW.
Places and items listed on the SHR are legally protected under the NSW Heritage Act
1977 and approval is required from the Heritage Council of NSW before undertaking
work that results in their alteration or modification.
The following sites listed on the NSW State Heritage Register are located within the
vicinity of the study area:
•

Great Zig Zag Railway and Reserves (Listing Number 00542)
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•

Great Zig Zag Railway deviation tunnels (Listing Number 01037)

•

Lithgow Heavy Anti Aircraft Gun Stations and Dummy Station (Listing Number
01862)

2.6.3 Heritage and Conservation S170 Register
The Heritage and Conservation Registers are established in accordance with
Section 170 of the NSW Heritage Act (1977) in order to record all the heritage items in
the ownership or under the control of government agencies and to assist in total asset
management by providing information on assets which have identified heritage
significance. The Register has been prepared in accordance with the NSW Heritage
Office guidelines and corresponds with information in the State Heritage Inventory, as
managed by the NSW Heritage Office.
The following sites listed on the Heritage and Conservation S170 Registers are located
within the vicinity of the study area:
•

Bell to Zig Zag Ten Tunnel Railway Deviation and Zig Zag Rail Corridor (NSW
Trains)

2.6.4 National Heritage List
The NHL is a list of natural, historic and Indigenous places that are of outstanding
heritage significance to Australians and are considered to have National Heritage
value. Places on the NHL are recognised and protected under the EPB&C Act.
The Greater Blue Mountains Area is listed on the National Heritage List and located in
the vicinity of the study area.

2.6.5 World Heritage List
World heritage sites are places that are important to and belong to everyone,
irrespective of where they are located. They have universal value that transcends the
value they hold for a particular nation. Sites located on the World Heritage List have
been assessed as presenting the best examples of the world’s cultural and natural
heritage. Australia currently has 19 properties on the World Heritage List. The
Australian Government has an international obligation to protect and conserve World
Heritage properties under the Convention concerning the Protection of the World
Cultural and Natural Heritage (the World Heritage Convention), which Australia
acceded in 1974.
The Greater Blue Mountains Area is listed on the World Heritage List and located in the
vicinity of the study area (Place ID: 105999).

2.6.6 Register of the National Estate
The RNE is a non-statutory listing of natural and cultural heritage places that are
considered special to Australians and worth keeping for the future. The register was
initiated by the Australian Heritage Commission in 1976 and now contains over 13,000
places across Australia. The RNE is now maintained by the Australian Heritage
Council, however, in 2006, the Environment Protection and Biodiversity Conservation
Act 1999, and the Australian Heritage Council Act 2003 were amended to, among other
things, stop changes to the RNE. The Australian Heritage Council can no longer add
to, alter, or remove all or part of a place from an RNE listing.
Listing on the RNE was a way of identifying and providing information on Australia’s
heritage places and publicly confirmed their value to the community. Places on the
RNE may be protected under appropriate States, Territories and Local Governments
heritage legislation and under an agreement between the Commonwealth and States
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and Territories it is intended that registered places will be considered for inclusion in
appropriate Commonwealth, State / Territory heritage lists. Registered places can also
be protected under the EPBC Act if they are also included in another Commonwealth
statutory heritage list. However, the act of listing a place on the RNE does not
constitute automatic legal protection. Notwithstanding, the RNE is widely recognised as
an authoritative compilation of the heritage significance of many of Australia’s natural
and cultural places and is still considered by planning agencies when decisions about
development and conservation are being determined.
There are no sites listed on the Register of the National Estate that are located inside
or within the vicinity of the study area.

2.6.7 National Trust
The National Trust (NSW) is a community-based charity organisation, established in
1946 to safeguard the natural, built and cultural heritage of NSW. The Trust maintains
and operates many of Australia’s most significant heritage properties and plays a
pivotal role on many liaison committees with government departments, councils,
developers and other community organisation.
The National Trust maintains a Register of landscapes, townscapes, buildings,
industrial sites, cemeteries and other items or places that the Trust determines have
cultural significance and are worthy of conservation. There are currently some 12,000
items listed on the Register. The Trust’s Register is intended to perform an advisory
and educational role. The listing of a place in the Register, known as ‘classification’ has
no legal force however, like the Register of the National Estate, it is widely recognised
as an authoritative statement of the cultural significance of a place.
There are no sites listed on the National Trust Register that are located inside or within
the vicinity of the study area.

2.7

Summary of statutory provisions relevant to the study
area

The table below (Table 2.3.1) provides a summary of the heritage register search
detailed in Section 2.2 above.
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Table 2.3.1: Tabular summary of statutory provisions.
Statutory Provisions

EP&A Act
(1979)

NSW Heritage Act (1977)

Places Within the Study
Area or Vicinity with a
Statutory Heritage
Listing

Lithgow
LEP 2014

SHR

S170 Heritage and
Conservation
Register

Greater Blue Mountains
Area (105999)
Great Zig Zag Railway
and Reserves (00542)



Great Zig Zag Railway
deviation tunnels
(01037)



Lithgow Heavy Anti
Aircraft Gun Stations
and Dummy Station
(01862)



Oakey Park Colliery
Site – Archaeological
Site (A095)



Railway culvert of Ida
Falls Creek –
Archaeological Site
(A133)



Gun Emplacements –
Archaeological Site
(A176)



Clarence House (I221)



Clarence Homestead
(I223)



Former Zig Zag
Brewery and Residence
(I238)



Eskbank Railway
Station Group including
signal box (I434)



Bell to Zig Zag Ten
Tunnel Railway
Deviation and Zig Zag
Rail Corridor

EPBC
Act
(1999)

Administered by
Department of the
Environment

NHL

World Heritage List







The majority of sites identified are located outside of the study area and will not be
impacted by the proposal. As a result, these sites will not be further discussed in this
assessment (Table 2.3.2). Those remaining sites, including those previously identified
in the 2014 PEI for Bells Line of Road – Chifley Road Corridor and specifically noted in
the Roads and Maritime Non-Aboriginal heritage assessment and statement of heritage
impact brief (October 2015) to be included in this investigation are discussed and
assessed in Section 5.0.
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Table 2.3.2: Table of identified sites showing those that will be discussed in
this assessment (blue) and those that will be exempt due to location and lack
of impact (white).
Places Within the Study Area or Vicinity
with a Statutory Heritage Listing

Location

Impact

Greater Blue Mountains Area (105999)

Closest point
approximately 0.5
km from study area

Assessed in
Section 5.0

Great Zig Zag Railway and Reserves
(00542)

Closest point over
1 km from study
area

Assessed in
Section 5.0

Great Zig Zag Railway deviation tunnels
(01037)

Closest point over
1.5 km from study
area

Assessed in
Section 5.0

Lithgow Heavy Anti Aircraft Gun Stations
and Dummy Station (01862)

Over 0.5 km from
study area but 25
m from Ancillary
site 4

Assessed in
Section 5.0

Oakey Park Colliery Site – Archaeological
Site (A095)

Not near study
area

No impact

Railway culvert of Ida Falls Creek –
Archaeological Site (A133)

Not near study
area

No impact

Gun Emplacements – Archaeological Site
(A176)

Over 0.5 km from
study area but 25
m from Ancillary
site 4

Assessed in
Section 5.0

Clarence House (I221)

Not near study
area

No impact

Clarence Homestead (I223)

Not near study
area

No impact

Former Zig Zag Brewery and Residence
(I238)

Not near study
area

No impact

Eskbank Railway Station Group including
signal box (I434)

Not near study
area

No impact

Bell to Zig Zag Ten Tunnel Railway
Deviation and Zig Zag Rail Corridor

Closest point over
1.5 km from study
area

Assessed in
Section 5.0
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3.0

BACKGROUND REVIEW

3.1

Previous studies

There is only one known previous heritage assessment conducted for the study area;
the Bells Line of Road Corridor – Chifley Road Corridor (MR516) Preliminary
Environmental Investigation (PEI), prepared by Roads and Maritime in October 2014. 2
The non-Aboriginal heritage assessment is presented in Section 5.4 including a search
of statutory and non-statutory heritage listings. This heritage assessment was
conducted for the full length of the Bells Line of Road Corridor – Chifley Road upgrade
proposal area and hence extends beyond the study area of this assessment.
The 2014 PEI identified five single or groups of sites along with opportunities and
constraints imposed by the sites (Table 3.1.1). It also provided a brief description of
each item and its listing.
Table 3.1.1: Non-Aboriginal heritage identified by PEI within the vicinity of the whole
Bells Line of Road Corridor – Chifley Road proposal area.

Item

Listing

Location

Constraint

Greater Blue Mountains
Area

World Heritage list
National Heritage List

Inside 2014 PEI study area but in
vicinity of study area for this
assessment.*

High

Zig Zag Railway and
tunnels

State Heritage Register
State agency heritage
register

Inside 2014 PEI study area but in
vicinity of study area for this
assessment.*

High

Lithgow Heavy Anti
Aircraft Gun Stations and
Dummy Stations

State Heritage Register

Inside 2014 PEI study area but in
vicinity of study area for this
assessment.*

High

Main West Line Railway

Lithgow City Local
Environmental Plan
1994

Inside 2014 PEI study area but in
vicinity of study area for this
assessment.*

High

Various sites in Lithgow
locality

Lithgow City Local
Environmental Plan
1994

Inside and outside 2014 PEI study
area but in vicinity of study area for
this assessment.*

Moderate

*Note: The ‘study area’ within this table refers to the study area of the 2014 PEI which includes the whole Bells Line
of Road Corridor – Chifley Road proposal area. All of these items are outside of the study area for this non-Aboriginal
heritage assessment and statement of heritage impact, as shown in Table 2.3.2.

The first three sites, including the Greater Blue Mountains Area, Zig Zag Railway and
tunnels as well as the Lithgow Heavy Anti Aircraft Gun Stations and Dummy Stations,
will be discussed in Section 5.0 of this assessment. Since the PEI was published, the
Lithgow City LEP 1994 was replaced by the Lithgow LEP 2014. The updated LEP no
longer lists the Main West Line Railway as a heritage item, hence, the railway is not
included in this assessment.

3.2

General history of the locality

The Blue Mountains region north of the Grose River valley was first opened up to
European settlement in the 1820s following the establishment of a second route across
the mountains from Sydney to the Bathurst plains by Archibald Bell. In 1823, Bell
2

Op. Cit. NSW Roads and Maritime Services. 20 October 2014.
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embarked west from Richmond on a series of expeditions accompanied by assistant
Government Surveyor Robert Hoddle and following Aboriginal guidance, ultimately
blazing a track across Kurrajong Heights, Bilpin Ridge and Mount Tomah to the Darling
Causeway near the present site of Bell, thence south towards Hartley Vale to join the
Main Western Road at Mount Victoria. 3 By 1827, a number of additional tracks and
offshoots from Bells route had been established, linking the Darling Causeway to
Bathurst and Mudgee, including one passing through the Vale of Clywdd and Lithgow
Valley (Figure 3.2.1).

Figure 3.2.1: Sketch of established roads from Sydney Bathurst in 1827
showing route from Bell through Lithgow Valley. 4

Although not part of Bell’s original route, this track extending west from Bell into the
Lithgow Valley became identified as part of “Bells Line of Road” by the mid-19th century
(Figure 3.2.2). This route passed through the Clarence and Lithgow regions in the
vicinity of the current Chifley Road (Figure 3.2.3).
Once Bells Line of Road and variations were established in the late 1820s, lands along
the route began to be opened up for settlement and large pastoral stations in the wider
region began to be established. The route itself began to be utilised by graziers
droving livestock and transporting wool and produce between Bathurst and Sydney,
with many preferring Bells route to the Main Western Road passing over Mount
Victoria. The region between Bell and Lithgow, however, remained largely unoccupied,
described in the mid-19th century as:
“…miles of waste and unproductive region, almost destitute of sustenance for
man and beast, and is scarcely suited for the denizenship of kangaroo and
wallaby”. 5
By the late 1840s, plans were announced to construct a railway line from Sydney to
Bathurst – originally proposed by the private Sydney Railway Company and taken over
by the New South Wales Government in mid-1854. In 1855, the first section between
Sydney and Granville – representing the first railway in NSW – was opened;

3

Jack, I. 2013. An Alternative Crossing – Bells Line of Road. Part I. Heritage – Newsletter of the Blue
Mountains Association of Cultural Heritage Organisations Inc. Issue No. 30.
4 Dixon, R. 1827. Sketch of the roads to Bathurst showing the relative situations of the principle heights.
State Library of New South Wales. Image No. a1528628.
5 Lee, R. 1988. The Greatest Public Work – The New South Wales Railways 1848 to 1889. PWD. NSW
History Project. Hale and Iremonger.
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subsequently extended to Parramatta, Blacktown and Penrith by 1863. A rail route was
then surveyed over the Blue Mountains, crossing on the southern side of the Grose River
Valley, then veering north over Mount Victoria towards Bell before descending down the
western side of the Blue Mountains through the Dargan and Clarence regions to Lithgow
Valley (Figure 3.2.4). This section of the railway was constructed between 1867 and
1869, involving significant feats of engineering, including a “Zig Zag” section for the
western descent at Lithgow. The section of rail line that passes through the study area
was opened on 18 October 1869. 6

Figure 3.2.2: ca. 1890s tourist map of the Blue Mountains, showing route
marked as “Bells Line of Road” highlighted in yellow. 7

6

Rowland, E.C. 1954. The Story of the New South Wales Railways. Royal Australian Historical Society.
Journal and Proceedings. Vol XL. P. 258; Wylie, R. F. and C. C. Singleton. 1958. The Railway Crossing of
the Blue Mountains. Australian Railway Historical Society Bulletin. November 1958. P.171-173.
7 Du Faur, E and Govett, W. R. ca. 1890s. Tourists map showing the Great Western Railway of New South
Wales crossing the Blue Mountains from the Nepean River to Bowen Falls. Drawn on stone and printed by
S.T. Leigh and Co. Sydney. National Library of Australia. Image No. 229931876.
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Figure 3.2.3: Detail of “Bells Line of Road” as marked on 1860s base map (with later
annotations) at Clarence and Lithgow. 8

Figure 3.2.4: Original route of the Great Western Railway north from Mount Victoria
through Clarence and Lithgow. 9

The construction of the western railway opened up a significant transport and
communications corridor from Bell to the Lithgow Valley. In the early 1870s, lands
alongside the railway began to be taken up by private settlers for pastoral and
agricultural purposes, and numerous mining leases were acquired to exploit the
relatively easily accessible coal deposits in the area. In 1874, the Clarence Siding was
established, representing the first stopping place along the railway within the vicinity of
the current study area and providing further impetus for settlement in the area.
By the 1890s, railway traffic along the western line had increased to such a point that a
deviation as proposed in an effort to ease the grades of the original alignment from
Dargan to Clarence (including a descent gradient of 1 in 50 into Dargans Creek valley
and a rise of 1 in 31 out of the valley towards the Clarence Tunnel) and allow for much
longer trains to use the line. The proposed new route deviated from the original rail line

8

NSW Surveyor General’s Office. 1869 – annotated to 1911. Plan of Main Western Railway. NSW Land
Titles Office. Crown Plan M448-3090.
9 Cooper, W. M, T. Richards and W. M Cooper. 1885. Tourist map of the Blue Mountains, New South
Wales Sydney. Photo-lithographed at the Government Printing Office. National Library of Australia. Image
No. 231599177.
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south of Dargan, running along the northern side of the original line to the Clarence
Tunnel (Figure 3.2.5). Construction of the deviation – known as “Dargan’s Deviation” –
was carried out in 1896-1897 and involved a number of alterations at Clarence where
the deviation rejoined the original alignment; including the removal of the original up
platform and construction of a new platform a few hundred metres west. 10
Following the completion of Dargan’s Deviation, the original section of line between
Dargan and Clarence was abandoned and the railway corridor on both sides of the
track began being utilised as a roadway (Figure 3.2.6).

Figure 3.2.5: Parish map showing the original rail line through Clarence with
Dargans Deviation marked in red. 11

Figure 3.2.6: Crown Plan showing road marked along southern side of
original railway corridor in early 1900s. 12

10

Cremin, A. 1989. The Growth of an Industrial Valley: Lithgow, New South Wales. Australian Historical
Archaeology. 7. P.36; Rowland, E.C. 1954. The Story of the New South Wales Railways. Royal Australian
Historical Society. Journal and Proceedings. Vol XL. P.258.
11 NSW Surveyor General’s Office. 1892-1897. Parish of Clwydd, County of Cook, Land District of Lithgow,
Eastern Division. NSW Land and Property Information.
12 Davidson, J.A. 1883 – with later annotations. Plan of Portion 219, County of Cook, Parish of Lett.
Applied for under the 19th clause of the Crown Lands Alienation Act of 1861 by Charles Bennett. NSW
Land Titles Office. Crown Plan 1039-1507.
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In 1906-1907, the Newnes Railway Branch Line (Wolgan Valley Railway) and Newnes
Junction (to the east of the study area) was constructed by the Commonwealth Oil
Corporation to connect their Newnes Oil Shale Mine to the Great Western Railway.
Shortly thereafter, a second deviation to the original western railway was proposed to
replace the Lithgow Zig Zag which limited the length of goods trains that could pass
over the Blue Mountains. This deviation – known as the Ten Tunnels Deviation –
running between Newnes Junction, south of the original railway to re-join at Lithgow –
was completed in 1910, involving the work of up to 1,500 employees per day. The
headquarters of the Ten Tunnels Deviation construction were situated at Clarence,
including a temporary power station for rock drills, lighting and compressors, and
housing for most of the navvies employed on the construction works. The Clarence
settlement flourished to a population of over 5,000 residents during this time, with
additional workers camps situated along the route towards Dargans Creek and Newnes
Junction. The completion of the Ten Tunnels Deviation resulted in the creation of the
cutting which passes under Chifley Road at the Clarence section of the study area, and
the relocation of the Clarence siding to the commencement of the north side of the
cutting at the Clarence road over rail bridge. Unlike the original Clarence station with its
“…well known and admired …” garden, the new Clarence siding was intended to be an
unattended platform. 13
Following these modifications of the Clarence siding, the roadway running along the
original railway alignment was slightly diverted north around the new Clarence platform
and a level crossing established over the Ten Tunnels Deviation (Figure 3.2.7).

Figure 3.2.7: 1913 Crown Plan showing road deviation around the new
Clarence Platform. 14

13

Anon. 17 October 1910. Passing of the Zig-Zag. The New Deviation. The Sydney Morning Herald;
NSWrail.net. The Lithgow Zig-Zag. Available http://www.nswrail.net/library/lithgow-zigzag.php;
NSWrail.net. Clarence Station. Available http://www.nswrail.net/locations/show.php?name=NSW:Clarence;
Heritage Council of NSW. 1999. ‘Great Zig Zag Railway deviation tunnels’ listing 01037 on the State
Heritage Register. SHR Plan 2395. Office of Environment and Heritage. NSW Government. Available
http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=5012082#ad-image-0;
Wylie, R. F. and C. C. Singleton. 1958. The Railway Crossing of the Blue Mountains. Australian Railway
Historical Society Bulletin. November 1958. P.171-173.
14

NSW Surveyor General’s Office. 1913. Plan of lands to be resumed under the Public Roads Act 1902 in
connection with the proposed Road to Clarence Platform. Blaxland Shire, County of Cook, Parish of Lett
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This diversion formed part of a broader series of small realignments, resumptions and
reconstruction of the roadway utilising the old railway alignment from Dargan through
Clarence following the completion of the Ten Tunnels Deviation, in order to create an
upgrade to the broader Sydney to Bathurst road route (Figures 3.2.8 and 3.2.9).
The construction of Newnes Junction, the Ten Tunnels Deviation and improved road
networks also created impetus for closer settlement between Bell and Lithgow,
particularly in the Newnes to Clarence region. In 1914, to support the growing
population, a small allotment on the southern side of the original railway alignment,
near the new Clarence platform, was resumed for the establishment of the Newnes
Junction Public School (Figure 3.2.10). By the early 1930s, however, mining
operations at Newnes diminished, Newnes Junction branch line ceased operation and
settlement in the surrounding regions of Newnes-Clarence rapidly fell. 15

Figure 3.2.8: 1917 parish map showing established road along the original railway
corridor through Dargan and Clarence (road marked as dark hashed line). 16

Figure 3.2.9: 1917 parish map showing established road along the northern
side of the original railway corridor through to Lithgow (road marked as dark
hashed line). 17

and Clwydd, Land District of Lithgow, Land Board District of Orange. NSW Land Titles Office, Crown Plan
R11464 1603.
15 Taylor, G. J. 2000. Newnes – History of a Blue Mountains Oil-Shale Town. Self published.
16 NSW Surveyor General’s Office. 1917-1929. Parish of Clwydd, County of Cook, Land Districts of
Lithgow and Penrith, Blaxland and Blue Mountains Shires, Eastern Division N.S.W. NSW Land and
Property Information.
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Figure 3.2.10: Survey of allotment for Newnes Public
School, dedicated 1914. 18

Following the outbreak of World War II in 1939, the broad route of Bells Line of Road /
Sydney to Bathurst Route through the Blue Mountains, began to be upgraded as an
alternative military transport and evacuation route from Sydney; backup in case the
Great Western Highway was targeted by enemy and damaged or severed. The
importance of the Small Arms Factory at Lithgow for the war effort further necessitated
the improvement of a road link from Bell to Lithgow. 19
At Clarence, the existing road route was deviated to the southern side of the original
railway corridor alignment, with a new rail overbridge constructed in 1943 to replace the
former level crossing (Figure 3.2.11).

Figure 3.2.11: 1944 plan of road realignment at Clarence, showing
Clarence Railway Overbridge. 20

17

NSW Surveyor General’s Office. 1914-1919. Parish of Lett, County of Cook, Land Districts of Lithgow
and Penrith, Blaxland and Blue Mountains Shires, Eastern Division N.S.W. NSW Land and Property
Information.
18 Webb, C. 1914 – with later annotations. Plan of Portion 266, County of Cook, Parish of Lett, Land
District Lithgow, Land Board District Orange. Measured for Public School Purposes at Newnes Junction.
NSW Land Titles Office. Crown Plan 2325-1507.
19 Casey and Lowe Pty Ltd. September 2009. Corridor Options. Historic Heritage: Mt Victoria to Lithgow.
Prepared for Sinclair Knights Merz on behalf of the NSW Roads and Traffic Authority. P.10.
20 Walker, K. 1944. Plan of Proposed Road, Parishes of Lett and Clwydd, County of Cook, Land District of
Lithgow, Land Board District of Orange, Shire of Blaxland. NSW Land Titles Office. Crown Plan R23304
1603R.

Cosmos Archaeology Pty Ltd

29

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

There is some indication in secondary sources that this military route between Bell and
Lithgow deviated from the existing roads running alongside the original railway / Zig
Zag railway west of Clarence, to travel west past Mount Sinai and over Scenic Hill,
possibly connecting with the eastern end of the former Colliery Road at. No primary
sources have been identified, however, that illustrate the route of this deviation.
Towards the end of World War II, the improvement of transport routes through the Blue
Mountains, including between Bell and Lithgow, was continued by the Department of
Main Roads with the aim of opening up a new main road as a public route. From early
1944 to early 1945, road surveys were undertaken between Bell and Lithgow, joining
existing lengths of roads and establishing areas of land to be resumed to allow for new
connecting sections, and the widening and straightening of existing road sections.
Shortly after the end of World War two, this new route – “Main Road No. 516” – was
declared (Figures 3.2.12 and 3.2.13). The road corridor, however, was not formally
dedicated and gazetted as a road reserve by the Department of Main Roads until 1956
(section west of Scenic Hill) and 1971 (section over Scenic Hill). The alignment of this
road established during and immediately post World War II follows the current
alignment of Chifley Road.

Figure 3.2.12: 1950 aerial photograph showing Main Road No. 516
established through Clarence to Lithgow. 21

21

NSW Lands Photo. 1950. Wallerawang Run 7. Image 360-29. NSW Land and Property Information.
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Figure 3.2.13: 1958 map of the Blue Mountains railway crossings, showing
“Main Road No. 516.” aerial photograph showing Main Road No. 516. 22

In 1960, Main Road No. 516 was officially named The Chifley Road to commemorate
former Australian Prime Minister, Benjamin Chifley. 23

22

Wylie, R. F. and C. C. Singleton. 1958. The Railway Crossing of the Blue Mountains: Bell to Lithgow.
Bulletin of Australian Railway Historical Society. 248. June 1958.
23 Anon. 12 June 1960. The Chifley Road. Sydney Morning Herald.
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4.0

ASSESSMENT OF SITES WITHIN STUDY AREA

4.1

Approach to Assessment

4.1.1 Inspection
A pedestrian site inspection of the study area was conducted by Cosmos Coroneos
(Director, Cosmos Archaeology) and Dani Wilkinson (Archaeologist, Cosmos
Archaeology) on 20 and 21 January 2016. A site meeting and tour of safe
parking/access sites was guided by Aryel Pyiotis (Senior Associate Environmental and
Social Consultant, Coffey) and Roads and Maritime representatives, after which the
archaeologists continued independently.
The aim of the inspection was to cover as much of the study area as possible. It quickly
became apparent that the difficulty of the terrain would prohibit an inspection of the full
study area. Instead, plans for the proposed work were examined and areas that would
impact beyond the current road alignment were prioritised. Steep inclines, steep
declines and thick vegetation also prevented access to areas inside the study area. In
some areas where access was possible, the vegetation was so thick that visibility of the
ground was reduced to almost zero. This was the case relatively large sections of the
Clarence study area.
For each transect the archaeologists walked in a designated alignment about 10 to 20
m apart, as the terrain allowed. This enabled an inspection coverage of up to 50 m
from the edge of the road where possible. A total of 19 transect lines were carried out
next to the current road alignment. The routes are depicted in Figure 4.1.1 and Figure
4.1.2. Areas that could not be inspected include the north-western side of scenic hill,
along the western side of Chifley road to the south of Scenic Hill, and a stretch on the
northern side of Chifley road in Clarence. Specific features that could not be accessed
for inspection include the inlet of the CRC 02 sandstone culvert and a close inspection
of the CRC 01 Clarence over rail bridge.

4.1.2 Research
The research carried out for this study could be separated into three areas:
1. Secondary sources, which give a general overview of the history of the
wider area.
2. Parish maps, which provided information on changes with road and rail
alignments. These maps also provide details on the allotments, which in
turn can be further investigated.
3. For sites recorded in the field that could not be readily identified,
Deposited Plans and Crown Plans were obtained. Such plans can
sometimes show structures such as buildings and fence lines.

4.1.3 Assessing Impact
An impact assessment begins with assessing the heritage significance of the item. It is
the impact to this significance which will then be assessed.

Assessing heritage significance
An assessment of cultural significance or heritage significance seeks to understand
and establish the importance or value that a place, site or item may have to select
communities and the general community. The Australian ICOMOS Charter for the
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Figure 4.1.1: Transect lines carried out as part of the pedestrian site
inspection of Scenic Hill area (in pink). (Base image: Google Earth)

Figure 4.1.2: Transect lines carried out as part of the pedestrian site
inspection of Clarence over rail bridge area. (Base image: Google Earth)
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Conservation of Places of Cultural Significance 24 (the Burra Charter 1979, most
recently revised in 1999), the standard adopted by most heritage practitioners in
Australia when assessing significance, defines cultural significance as;
“Aesthetic, historic, scientific or social value for past, present or
future generations”
Australia ICOMOS Inc. (1999)

This value may be contained in the fabric of the item, its setting and relationship to
other items, the response that the item stimulates in those who value it now, or the
meaning of that item to contemporary society.
Accurate assessment of the cultural significance of sites, places and items is an
essential component of the NSW heritage assessment and planning process. A clear
determination of a site’s significance allows informed planning decisions to be made
for place, in addition to ensuring that their heritage values are maintained, enhanced,
or at least minimally affected by development.
Assessments of significance are made by applying standard evaluation criteria:
Historic Cultural Heritage Significance Criteria (NSW Heritage Office Guidelines)
a. An item is important in the course or pattern of NSW’s cultural or natural history
(or the cultural or natural history of the local area);
b. An item has strong or special associations with the life or works of a person, or
group of persons, of importance in NSW’ cultural or natural history (or the
cultural or natural history of the local area);
c. An item is important in demonstrating aesthetic characteristics and/or a high
degree of creative or technical achievement in NSW (or the local area);
d. An item has strong or special associations with a particular community or
cultural group in NSW (or the local area) for social, cultural or spiritual
reasons;
e. An item has potential to yield information that will contribute to an
understanding of NSW’s cultural or natural history (or the cultural or natural
history of the local area);
f.

An item possesses uncommon, rare or endangered aspects of NSW’s cultural
or natural history (or the cultural or natural history of the local area);

g. An item is important in demonstrating the principal characteristics of a class
of NSW’s cultural or natural places; or cultural and natural environments.

The heritage significance of each identified site or item is assessed individually in the
sections below.

Impact assessment
The NSW Heritage Division has produced a set of guidelines that assist in addressing
impacts to cultural heritage and ways of mitigating them. 25 Alteration and removal of
significant components of heritage sites is undesirable where it reduces heritage
significance. Wherever possible or practicable, heritage assets should be retained in
their physical, historical location – removal is generally unacceptable unless it is the
24

The Australia ICOMOS. 1999. Charter for the conservation of places of cultural significance.

25

NSW Heritage Office and Department of Urban Affairs and Planning publication. 2002. Statements of
Heritage Impact.
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sole means of ensuring an item’s survival or it is necessary to meet current safety
standards. Some buildings, works or other components of heritage assets, however,
were designed to be readily removable or already have a history of relocation. Provided
such items do not have significant links with their present location, removal may be
appropriate.
Existing fabric, use, associations and meanings should be adequately recorded before
any changes are made to the heritage asset.
Design and planning decisions should retain an appropriate visual setting, as well as
other relationships, such as views and vistas, that contribute to the heritage
significance of the heritage asset. New construction, demolition, intrusions or other
changes that would adversely affect the setting are not appropriate.
The impact assessments for each identified site or item is expressed individually in the
form of question and answer in observance of NSW Heritage Division guidelines.
The questions that would need to be addressed are as follows:
−

What aspects of the proposal respect or enhance the heritage significance of
the item/study area?

−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item/study area?

−

Have more sympathetic options been considered and discounted? Why?

−

Is the assessed impact acceptable / can it be mitigated?

4.2

CRC 01 – Clarence road over rail bridge

Location
The location of CRC 01 spans the rail cutting for the Western railway line.
Site

Chainage

Easting

Southing

CRC 01

6255

243531

6292859

Inspection
The Clarence road over rail bridge was inspected on the morning of 20 January. The
bridge comprises a reinforced concrete slab linked to a substructure consisting of three
reinforced concrete sill beams founded on sandstone bedrock at the top of the cutting
(Figure 4.2.1 to Figure 4.2.4). 26 The length of the deck is 15.2 m with actual span
being 14.6 m. The bridge has an overall width of 7.24 m and has a skew of 14
degrees.
The existing traffic barriers consist of steel post and rail system with chain wire fencing.
Concrete end blocks are situated at each corner of the bridge.

26

Tactix Group Pty Ltd. May 2015. TfNSW Roads and Maritime Services; Cost of Risk Evaluation: An
evaluation of the cost of risk associated with safety risk for the options for the bridge over the railway at
Clarence Rail Bridge (B1259). P.4; Roads and Maritime. November 2015. Bells Line of Road corridor
Chifley Road upgrade – MPRC presentation document. P.8.
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Figure 4.2.1: View of Clarence road over rail Figure 4.2.2: View of Clarence road over rail
bridge CRC 01 looking west. (Source: Google bridge CRC 01 looking east. (Source: Google
Maps)
Maps)

Figure 4.2.4: View of Clarence road over rail
Figure 4.2.3: View of Clarence road over rail bridge CRC 01 looking at underside of
bridge CRC 01 looking south. (Source: Roads eastern end. (Source: Roads and Maritime)
and Maritime)

Historical background
The bridge was designed in 1941 by the NSW Department of Main Roads and was
reportedly constructed in 1943 (Figure 4.2.5). The bridge was constructed in
conjunction with a slight road deviation, the previous road alignment in this part of the
study area conformed mostly with the abandoned 1869 railway corridor and more
generally the broad route of the earlier Bells Line of Road. A 1944 Crown Plan shows
the bridge in place and is marked as ‘proposed to be declared a public road’ (Figure
4.2.6).
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Figure 4.2.5: Excerpt of Department of Main Roads 1941 designs of the Clarence road
over rail bridge. The plans are annotated stating that the “… plans show work as executed.”

27

27

Department of Main Roads, NSW. 19/5/1941. Overbridge at Clarence: Plan, elevation, falsework and
Steel List.
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road
commenced during World War Two (WWII) as part of an
upgrade of Bells Line of Road which passed over the Blue
Mountains. This road was to serve the dual purpose of allowing
the trucking of munitions and to act as a backup
transport/evacuation route between the coast and interior in the
event that enemy action disabled the railway line and the Great
Western Highway. The Clarence road over rail bridge is
associated with war time efforts to enable the uninterrupted flow
of munitions manufactured in Lithgow to the port of Sydney for
shipment to the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The bridge does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The bridge is a standard NSW Department of Main Roads
reinforced concrete construction from the mid-20th century and
does not display any notable engineering or technical merits.
Apart from the concrete end blocks having some non-functional
design attributes, the bridge has no aesthetic values.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The bridge does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The bridge is not of an unusual construction for its time and so
little can be learned from a detailed examination of how it has
been constructed. Also the plans available for the bridge are
very detailed and it appears to have been constructed exactly as
designed.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

The bridge is a common type of reinforced concrete construction
for its time.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The bridge is not an important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The Clarence road over rail bridge is of local significance through its association with
war time efforts to keep munitions flowing from the factories at Lithgow to Sydney for
shipment to the allies fighting in the Pacific War as well as providing an alternative
route for transport and/or evacuation in the event that the railway and Great Western
Highway were blocked by enemy action.
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Proposed upgrade design
The current bridge has been assessed to be in poor condition and cannot have current
standard barriers installed without significant upgrade or replacement of the structure. 28
Roads and Maritime have examined a number of upgrade options for the Clarence
road over rail bridge and have recommended the replacement of the existing bridge. 29
The work being carried out as part of this proposal as it affects this site will involve
constructing a new bridge to span the railway cutting about 5 m to the north of the
existing bridge (Figure 4.3.7). The existing bridge is to be demolished.

Figure 4.3.7: Location of Clarence road over rail bridge in relation to the proposed work.

Statement of Heritage Impact
The work to be carried out to this item will result in its demolition.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the existing bridge.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historical significance of the item. The impact can be
mitigated by:
•
−

Carrying out an archival recording of the item before it is demolished.

Have more sympathetic options been considered and discounted? Why?

28

Roads and Maritime. November 2015. Bells Line of Road corridor Chifley Road upgrade – MPRC
presentation document. P. 8.
29 Roads and Maritime. November 2015. Bells Line of Road corridor Chifley Road upgrade – MPRC
presentation document. P.25
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A number of options were examined which either retained the bridge with minimum
upgrade or widened it. 30 Such options were considered not to meet the objective to
reduce safety risks at this location on Chifley Road.
Recommendations
Recommendation 1: Prepare an archival record of the culvert
The archival recording should be carried out before demolition. The archival recording
is to meet the guidelines as set out in the NSW Heritage Office guideline Photographic
Recording of Heritage Items Using Film or Digital Capture (revised 2006).

4.3

CRC 02 – Sandstone culvert at Dargan Creek

Location
CRC02 is located where Dargan Creek passes under Chifley Road.
Site

Chainage

Easting

Southing

CRC 02

5740

244000

6293022

Inspection
The outlet, southern side, of the culvert was inspected on 20 and 21 January 2016
(Figures 4.3.1 to 4.3.3). Roads and Maritime has provided images of the inlet portion
of the culvert (Figure 4.3.4).
The sandstone culvert is composed of regular laid large ashlar masonry, each block
having chisel drafted margins and a picked finish. Nine courses were observed, the
base of the structure being covered in silt. The internal shape of the culvert is oblong,
measuring about 3 m across and at least 1.6 m in height.
The blocks forming the arch as well as the keystone are bonded with cement. The
remains of sandstone coping are also present.

30

Roads and Maritime. November 2015. Bells Line of Road corridor Chifley Road upgrade – MPRC
presentation document. P.25.
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Figure 4.3.1: Outlet of sandstone culvert
CRC 02. Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Figure 4.3.2: Detail of sandstone blocks at
outlet of sandstone culvert CRC 02. Scale in
200 mm increments. (Source: Cosmos
Archaeology)

Figure 4.3.3: View from outlet of sandstone Figure 4.3.4: Inlet of sandstone culvert CRC
02. Note the wing wall at right of image.
culvert CRC 02 towards the inlet (north).
Scale in 200 mm increments. (Source: Cosmos (Source: Roads and Maritime)
Archaeology)

At the inlet there is a wing wall composed of regular courses, roughly cut and fitted
sandstone blocks. The blocks are smaller than those used in the culvert and appear
also to be of a different grade of sandstone. No mortar appears to have been used in
the bonding of the wall. The wing wall is very likely a later addition.
Historical background
The culvert, and embankment, over which Chifley Road passes at Dargan Creek forms
part of the original alignment of the Western railway line to Bowenfels/Lithgow, which
was constructed in 1869 (Figure 4.3.5). This section of the line was abandoned in
1897 with the opening of the Dargan Creek Deviation. Functionally, the culvert carries
Dargan Creek under the former railway embankment and was among a group of
bridges and culverts built about 1868-69.
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Figure 4.3.5: Relationship of Dargan Creek culvert, or viaduct as shown in 1890 Parish
Plan, with the current alignment of Chifley Road – shown as red line. 31

Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural
history of the local area)

The culvert is associated with the original construction of the
Western railway line. When the line was opened in 1869 it
triggered extensive development and had a profound
influence on the economy of western New South Wales. It
contributed to the economy of western New South Wales to
such an extent that the section of line where the culvert is
situated could not handle the volume of traffic and had to be
replaced.

An item has strong or special
associations with the life or works of
a person, or group of persons, of
importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local
area)

The culvert remains largely intact and appears to have had
little, if any, repair work carried out since it was constructed. It
is an excellent testament to the high level of quality
stonemasonry that was employed on the construction of the
Western railway line.

Local

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Local

Does not
meet this
criterion

31

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Eastern Division.
1890.
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Criterion

Assessment

Grade

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The culvert has the potential to provide information on the
stonemasonry and engineering techniques used on the
building of the Western railway line.

Local

An item possesses uncommon, rare
or endangered aspects of NSW’s
cultural or natural history (or the
cultural or natural history of the local
area)

The culvert forms of part of a group of culverts, bridges and
viaducts constructed for the Western railway line and railway
lines in general throughout the 1860s.

Local

An item is important in
demonstrating the principal
characteristics of a class of NSW’s
cultural or natural places; or cultural
and natural environments

The culvert is an excellent example of its type, that is, railway
infrastructure from the 1860s.

Local

Statement of cultural significance
The Dargan Creek culvert is of local significance as an excellent example of railway
infrastructure dating from the 1860s, demonstrating the development of rail links to the
west. The culvert provides an excellent and intact example of a functioning 19th century
technology, as well as showcasing stonemasonry skills from this period.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
widening the batter slope to accommodate the realigned and widened road (Figure
4.3.6, overleaf). The widening will only occur on the southern side of Chifley Road. As
a consequence the outlet portion of the culvert will need to be extended by 12 m to 14
m.
Statement of Heritage Impact
The work to be carried out in the vicinity of this site will bury/conceal the outlet.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

The work will leave the inlet and the main body of the culvert untouched. The outlet of
the culvert, with suitable mitigation, though buried, would not be damaged.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The work will conceal the outlet of the culvert which will impact the aesthetic
significance of the item. The impact can be mitigated by:

−

•

Carrying out an archival recording of the item before the outlet is
extended

•

Avoiding or minimising physical damage to the outlet when it is extended
and buried.

Have more sympathetic options been considered and discounted? Why?

Two design options were considered so as to avoid impact to the culvert. These were:
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1. To realign the curve and stop the work around Ch. 5860. This option did not
meet a number of the project objectives and would likely result in an even less
desirable road user safety outcome.
2. Construct a retaining wall. This was not considered a reasonable option given
the Local significance of the culvert.
Recommendations
Recommendation 1: Prepare an archival record of the culvert
The archival recording should be carried out after the vegetation surrounding the outlet
of the culvert has been cleared but before extension and burial. The recording should
include the inlet but vegetation should not be cleared. The archival recording is to
meet the guidelines as set out in the NSW Heritage Office guideline Photographic
Recording of Heritage Items Using Film or Digital Capture (revised 2006).
Recommendation 2: Avoid or minimise damage to outlet
This can be achieved through the deployment of sufficient and suitable separation
fabric and/or plumbers sand at the interface of the outlet. This recommendation would
be implemented in consultation with the engineers who will be extending the culvert.

Figure 4.3.6: Location of sandstone culvert in relation to the proposed work.

4.4

CRC 03 – Formation

Location
The formation of CRC 03 is located on the northern side of the existing road.
Site

Chainage

Easting

Southing

CRC 03

5815 to 5900

243842 to 243928

6293052 to 6293048

Cosmos Archaeology Pty Ltd

44

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

Inspection
Inspected on 21 January 2016, this feature is a linear embankment or formation, the
upper part seemingly composed of sandstone chips/gravel and possibly some course
grained basalt up to 15 mm across. It is up to 3 m wide and flat at the top and is up to 2
m high. Numerous trees are growing on the top of the feature.
The formation runs on an approximate east-west axis. It intersects, and has been cut
by, Chifley Road where the causeway over Dargan Creek valley starts at its western
end (Chainage 5810) (Figure 4.4.1). The western end of the formation has been cut by
the access track connecting private property (Lot 2 DP 606571) to Chifley Road (Figure
4.4.2).

Figure 4.4.1: Eastern end of formation CRC Figure 4.4.2: Western end of formation CRC
02 where it is cut by the present day Chifley 02 where it is cut by track leading from
Chifley Road to a private property. (Source:
Road. (Source: Cosmos Archaeology)
Cosmos Archaeology)

Historical background
The embankment is a remnant of the formation for the original alignment of the
Western railway line to Bowenfels/Lithgow, which was constructed in 1869 (Figure
4.4.3). This section of the line was abandoned in 1897 with the opening of the Dargan
Creek Deviation.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The formation is associated with the original
construction of the Western railway line. When
the line was opened in 1869 it triggered
extensive development and had a profound
influence on the economy of western New
South Wales. It contributed to the economy of
western New South Wales to such an extent
that the section of line where the formation is
situated could not handle the volume of traffic
and had to be replaced.

Local

An item has strong or special
associations with the life or
works of a person, or group of
persons, of importance in NSW’
cultural or natural history (or
the cultural or natural history of
the local area)

The formation does not appear to have any
strong or special connection with a person or
group of persons of importance in NSW
history.
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Criterion

Assessment

Grade

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the
local area)

The formation is composed of ballast and
displays no readily identifiable technical or
creative achievement. It is covered in trees
and brush with no redeemable aesthetic
qualities.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for
social, cultural or spiritual
reasons

The formation does not appear to have any
strong or special associations with a particular
community or cultural group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s
cultural or natural history (or the
cultural or natural history of the
local area)

The composition of the formation has the
potential to provide limited and localised
information on the sourcing and application of
ballast used on the building of the Western
railway line.

Local

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history
(or the cultural or natural history
of the local area)

The formation is part of the infrastructure
constructed for the Western railway line and
railway lines in general throughout the 1860s.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural
places; or cultural and natural
environments

The formation is an example of its type, that is,
railway infrastructure from the 1860s.

Does not
meet this
criterion

Statement of cultural significance
The formation is of local significance through its association with the 1869 alignment of
the Western railway line and to a limited extent to its ability to provide information on
how this type of railway infrastructure was formed at this point along the railway line.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve the
covering of the eastern end of the formation to accommodate the raising and widening
of the road (Figure 4.4.4). There will also be some clearance of trees from on and
around the formation.
Statement of Heritage Impact
The work to be carried out in the vicinity of this site will bury/conceal the eastern end of
the formation and expose the remainder through the removal of trees.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

The work will leave the majority of the formation more visible, and more amenable to
interpretation, with the removal of trees and other vegetation.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?
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The work will conceal the eastern end of the formation and this will have minimal
impact on the significance of the item. During the construction phase of the road
upgrade, the formation may be damaged by machinery, or even quarried for fill. This
impact can be mitigated by:

−

•

Setting a visible curtilage around the formation during the construction
phase for the purposes of prohibiting entry for vehicles

•

The ballast that comprises the foundation should not be used for any
aspect of the implementation of the proposal.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.

Figure 4.4.3: Relationship of the embankment/formation with the original
alignment of the 1869 Western railway line as shown in 1890 Parish Plan, with
the current alignment of Chifley Road – shown as red line. 32

Recommendations
Recommendation 1: Prohibit vehicle entry during the construction phase
This will require the delineation through survey of that part of the foundation not to be
directly impacted by the works and it being noted as a heritage item on construction
plans. It would also include setting a visible curtilage around the feature during the
construction phase.
Recommendation 2: Avoid or minimise damage during construction phase
The ballast of the foundation should not be used for any aspect of the implementation
of the proposal.
Recommendation 3: Limit the impact to this feature
The development of the detailed design for the drainage design should not further
impact this feature where reasonable and feasible.

32

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Eastern Division.
1890.
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Figure 4.4.4: Location of former 1869 railway formation in relation to the proposed work.

4.5

CRSH 04 – Stone lined gutter

Location
The stone lined gutter is located along northern edge of road at the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 04

13315

238447

6292298

Inspection
This feature was inspected on 20 January 2016. The feature is composed of a single
course of hand stacked roughly squared sandstone blocks situated along the northern
edge of Chifley Road and form the road side edge of the gutter/drain (Figure 4.5.1).
The blocks are about 300 millimetres (mm) by 300 mm by 300 mm in size and display
evidence of pick marks (Figure 4.5.2).
Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century. Work on upgrading the existing Bells Line
of Road Corridor from Bell to Lithgow started during WWII for the purpose of providing
an alternative route over the Blue Mountains from Sydney in the event that the Western
Railway and Great Western Highway were blocked due to enemy action.
The upgrade of the road in the Clarence area is well documented, but it is unclear
whether the road over Scenic Hill had been completed by the end of the War. What
had not been completed by the military was continued by the Department of Main
Roads with the aim of opening up a new main road as a public route. From early 1944
to early 1945, road surveys were carried out between Bell and Lithgow, joining existing
lengths of roads and establishing areas of land to be resumed to allow for new
connecting sections, and the widening and straightening of existing road sections.
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Shortly after the end of WWII, this new route – “Main Road No. 516” – was declared.
The 1950 aerial of the study area clearly shows the current alignment of Chifley Road
at Scenic Hill (see Figure 3.2.12). The road corridor, however, was not formally
dedicated and gazetted as a road reserve by the Department of Main Roads until 1956
(section west of Scenic Hill) and 1971 (section over Scenic Hill).
It is possible that this feature is part of the original construction however war time
exigencies and potential labour shortages may not have allowed for such a reasonably
elaborate drainage system. It is probably more likely that this work was carried out
after the road was opened to the public sometime about the end of WWII.

Figure 4.5.1: Stone lined gutter CRSH 04
along northern edge of Chifley Road. Scale
in 200 mm increments. (Source: Cosmos
Archaeology)

Figure 4.5.2: Detail of one of the blocks
CRSH 04 showing evidence of pick marks.
Scale in 200 mm increments. (Source: Cosmos
Archaeology)

Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The stone lined gutter is
associated with war time efforts to enable the uninterrupted flow
of munitions manufactured in Lithgow to the port of Sydney for
shipment to the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The stone lined gutter does not appear to have any strong or
special connection with a person or group of persons of
importance in NSW history.

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The stone lined gutter does not display any notable engineering
or technical merits. It would be appear to be a form of road
construction that would have been largely redundant by middle
years of the 20th century. It may say something about the
shortages of cement during and immediately after WWII. The
arrangement of the blocks has some aesthetic quality as they
have a complimentary association with the surrounding
sandstone bedrock.
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Criterion

Assessment

Grade

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The stone lined gutter does not appear to have any strong or
special associations with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The stone lined gutter is not an unusual form of road
construction and little can be learned from a detailed
examination of how it has been constructed.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

The lining of road side gutters with cut stone was a common
form of road engineering up until the mid-20th century.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The stone lined gutter is not an important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The stone lined gutter is of local significance as the cut stone blocks provide what
would be an antiquated form of road engineering at the time of construction – mid 20th
century – and complements the surrounding natural environment of sandstone
outcrops. It may also be of local significance through its association with war time
efforts to keep munitions flowing from the factories at Lithgow to Sydney for shipment
to the allies fighting in the Pacific War as well as providing an alternative route for
transport and/or evacuation in the event that the railway and Great Western Highway
were blocked by enemy action.
Proposed upgrade design
The work being carried out as part of this proposal affects this site as it will involve
realigning the road over the feature (Figure 4.5.3).

Figure 4.5.3: Location of stone lined gutter in relation to proposed work.
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Statement of Heritage Impact
The work to be carried out will result in the destruction of the item.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the aesthetic significance of the item. The recording that has
been carried out on the 20th January is sufficient mitigation for the assessed impact to
this item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

4.6

CRSH 05 – Culvert

Location
The culvert CRSH 05 is located underneath Chifley Road at the base of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 05

14720

238228

6292784

Inspection
This site was inspected on 20 January 2016. It consists of a concrete culvert with hand
stacked irregular coursed sandstone rubble wing wall at the outlet (Figure 4.6.1). The
inlet component was not inspected.
Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). This is very
likely the original culvert though the wing wall appears to have been a later
modification.
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Figure 4.6.1: Outlet of concrete culvert with hand stacked
irregular coursed sandstone rubble wing wall CRSH 05
under Chifley Road. Scale in 200 mm increments. (Source:
Cosmos Archaeology)

Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The culvert is associated with
war time efforts to enable the uninterrupted flow of munitions
manufactured in Lithgow to the port of Sydney for shipment to
the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The culvert does not display any notable engineering, technical
or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The culvert is not an unusual form of road construction and little
can be learned from a detailed examination of how it has been
constructed.

Does not
meet this
criterion
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Criterion

Assessment

Grade

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

This type of concrete culvert is a common form of road
engineering.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The culvert is not an important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The culvert has some historical significance through its association with war time
efforts to keep munitions flowing from the factories at Lithgow to Sydney for shipment
to the allies fighting in the Pacific War. It is also associated with providing an alternative
route for transport and/or evacuation in the event that the railway and Great Western
Highway were blocked by enemy action.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.6.2).

Figure 4.6.2: Location of culvert in relation to proposed work.

Statement of Heritage Impact
The work to be carried out will most likely result in the item being replaced.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.

Cosmos Archaeology Pty Ltd

53

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historic significance of the item. The recording that has
been carried out on the 20th January is sufficient mitigation for the assessed impact to
this item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

4.7

CRSH 06 – Benched track

Location
A benched track is located on the south side of Chifley Road, at the base of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 06

14695 to 14715

238242 to 238246

6292775 to 6292797

Inspection
This feature was inspected on 20 January 2016. It is the remains of a benched
road/track about 20 m in length and 3 m wide on a bearing of about 10 degrees (Figure
4.7.1). Cut into the slope at the base of Scenic Hill, the road/track is levelled by at least
two courses of squared sandstone (Figure 4.7.2). The benched track is cut by the
present day Chifley Road at chainage 14695.
Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). This
track/road appears to have been constructed by hand rather than by mechanical
excavator/bull dozer. Its relative narrowness suggests it was not built with motor
vehicles initially in mind. It is likely that this track/road was constructed for private use
sometime in the late 19th and early 20th century.

Figure 4.7.1: Benched track CRSH 06 on
southern edge of Chifley Road. Looking
southwards. (Source: Cosmos Archaeology)
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural
history of the local area)

The benched track is likely associated with the development
of private holdings at the head of the Lithgow valley in the
late 19th to early 20th centuries.

Local

An item has strong or special
associations with the life or works of
a person, or group of persons, of
importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The benched track does not appear to have any strong or
special connection with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local
area)

The benched track does not display any notable engineering,
technical or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in NSW
(or the local area) for social, cultural
or spiritual reasons

The benched track does not appear to have any strong or
special associations with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The benched track is not an unusual form of road
construction and little can be learned from a detailed
examination of how it has been constructed. However its
orientation and location can provide some information on the
development of the land under private hands at the head of
the Lithgow valley in the late 19th and early 20th century’s
information that is not readily available in the documentary
record.

An item possesses uncommon, rare
or endangered aspects of NSW’s
cultural or natural history (or the
cultural or natural history of the local
area)

This type of benched track is a common form of road
engineering from the 19th century.

Does not
meet this
criterion

An item is important in demonstrating
the principal characteristics of a
class of NSW’s cultural or natural
places; or cultural and natural
environments

The benched track is not an important example of its type.

Does not
meet this
criterion

Local

Statement of cultural significance
The benched track can be considered to have local historical significance in that it can
provide some information on the development of land under private hands at the head
of the Lithgow valley towards the end of the 19th and early 20th centuries.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.7.3).
Statement of Heritage Impact
The work to be carried out will result in the item being demolished and/or covered in fill
forming the southern batter of the new road alignment.
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−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the ability of the item to yield information that would contribute
to the understanding of private development at the head of Lithgow valley in the 19th
and early 20th centuries. This impact can be mitigated by:
•
−

Detailed archaeological recording of the benched track after vegetation
has been cleared from the area during the construction phase.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Recording of the benched track during the construction phase.
To be carried out by an archaeologist and after the area has been cleared of
vegetation. Care should be taken during clearance minimize the amount of ground
disturbance in this area.

Figure 4.7.3: Location of benched track in relation to proposed work.
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4.8

CRSH 07 – Memorial

Location
There is a memorial located on the south side of Chifley Road, at the base of Scenic
Hill.
Site

Chainage

Easting

Southing

CRSH 07

14735

238221

6292752

Inspection
This feature was inspected on 20 January 2016. The site is a relatively recent memorial
(Figure 4.8.1). The memorial is marked by a white wooden cross upon which is written:
Shirley E. Cunningham
4/6/96
Glenn Judy
T/Ville
Famil[y]
A plaque is located on the ground behind the cross and is protected by a cylinder of
plastic coated ferrous mesh. This was not observed at the time of the inspection but
from photographs the names ‘Mayberry’ and ‘Cunningham’ as well as 2001 can be
seen (Figure 4.8.2).

Figure 4.8.1: Memorial CRSH 07 on
southern edge of Chifley Road. Looking
eastwards. Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Figure 4.8.2: Close up of plaque CRSH
07 on southern edge of Chifley Road.
(Source: Cosmos Archaeology)

Historical background
The wooden cross is a memorial for Shirley (Shirl) Edna Cunningham, died age 65 on
4 June 1996 at Lithgow District Hospital; late of Bowenfels. Obituary in Lithgow Mercury
6 June 1996. 33

33

The Ryerson Index. Available http://www.ryersonindex.org.
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The plaque on ground is a memorial for William Mayberry Cunningham, died age 74 on
30 September 2001; late of Lithgow. Obituary in Lithgow Mercury 2 October 2001.
Significance assessment
As this is a recent memorial, it is not considered a heritage item and the heritage
significance assessment has not been carried out.
Proposed upgrade design
The memorial lies just beyond the toe of the proposed southern batter (Figure 4.8.3).
The memorial is likely to be disturbed by the carrying out of the work.

Figure 4.8.3: Location of memorial in relation to proposed work.

Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
Though the memorial is not considered to be a heritage item, it is recommended that
the family members who tend the memorial be contacted and consulted as to how it
should treated in response to the proposal. Roads and Maritime have a policy for
moving roadside tributes where they are to be impacted by roadworks. 34 In such
cases, Roads and Maritime will:
• Endeavour to identify tributes that may be affected by the work
• Contact the family, if known, and work with them to safely store the tribute
until work is complete. Some families may opt to relocate the tribute
34

Roads and Maritime. 2015. Roadside Tributes. Available http://www.rms.nsw.gov.au/roads/usingroads/roadside-tributes.html.
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permanently at that time
• Consider the family's views on how best to re-create or relocate the tribute.
If a tribute’s owner cannot be located, Roads and Maritime will store the tribute off site
for an appropriate length of time.

4.9

CRSH 08 – Culvert

Location
A culvert is located underneath Chifley Road towards the base of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 08

14615

238287

6292871

Inspection
This site was inspected on 20 January 2016. It is a culvert with a concrete barrel
surrounded by concrete with a high concentration of pebble aggregate (Figure 4.9.1).
Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). This is very
likely the original culvert.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The culvert is associated with
war time efforts to enable the uninterrupted flow of munitions
manufactured in Lithgow to the port of Sydney for shipment to
the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The culvert does not display any notable engineering, technical
or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion
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Criterion

Assessment

Grade

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The culvert is not an unusual form of road construction and little
can be learned from a detailed examination of how it has been
constructed.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

This type of concrete culvert is a common form of road
engineering.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The culvert is not an important example of its type.

Does not
meet this
criterion

Figure 4.9.1: Outlet of culvert with concrete barrel CRSH
08 under Chifley Road. Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Statement of cultural significance
The culvert has some historical significance through its association with war time
efforts to keep munitions flowing from the factories at Lithgow to Sydney for shipment
to the allies fighting in the Pacific War. It is also associated with providing an alternative
route for transport and/or evacuation in the event that the railway and Great Western
Highway were blocked by enemy action.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.9.2).
Statement of Heritage Impact
The work to be carried out will most likely result in the item being replaced.
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−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historic significance of the item. The recording that has
been carried out on the 20th January is sufficient mitigation for the assessed impact to
this item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

Figure 4.9.2: Location of culvert in relation to proposed work.

4.10

CRSH 09 – Stone lined gutter

Location
There are three distinct sections (individually labelled as a, b and c) of stone lined
gutter located along the northern edge of the road on Scenic Hill, between the top of
the hill and the POW Memorial.
Site

Chainage

Easting

Southing

CRSH 09

a – 13315
b – 13740
c – 13640

a – 238447
b – 238518
c – 238491

a – 6292868
b – 6292613
c – 6292533
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Inspection
This feature was inspected on 20 January 2016. The feature is composed of two to
three courses of hand stacked roughly squared sandstone blocks, less than 300 mm
across, situated along the northern edge of Chifley Road and form the road side edge
of the gutter/drain (Figures 4.10.1 to 4.10.3). The blocks have been bonded and
covered with concrete. The gutter or drain has been cut into the bedrock.
Sites recorded are instances where noted during the inspection. This feature is
present for the most part for about 600 m of road from the top of Scenic Hill to the ExPOW Memorial.

Figure 4.10.1: Stone lined gutter CRSH 09
along northern edge of Chifley Road.
Looking southwards. (Source: Cosmos
Archaeology)

Figure 4.10.3: Stone lined gutter
CRSH 09 along northern edge of
Chifley Road. Looking
southwards. (Source: Cosmos
Archaeology)

Figure 4.10.2: Detail of blocks making up
stone lined gutter CRSH09. Looking
westwards. (Source: Cosmos Archaeology)

Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). It is
possible that this feature is part of the original construction however war time
exigencies and potential labour shortages may not have allowed for such a reasonably
elaborate drainage system. It is probably more likely that this work was carried out
after the road was opened to the public at the completion of the War in 1945.
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The stone lined gutter is
associated with war time efforts to enable the uninterrupted flow
of munitions manufactured in Lithgow to the port of Sydney for
shipment to the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The stone lined gutter does not appear to have any strong or
special connection with a person or group of persons of
importance in NSW history.

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The stone lined gutter does not display any notable engineering
or technical merits. It would appear to be a form of road
construction that would have been largely redundant by the
middle years of the 20th century. It may say something about the
shortages of cement during and immediately after WWII. The
arrangement of the blocks has some aesthetic quality as they
have a complimentary association with the surrounding
sandstone bedrock.

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The stone lined gutter does not appear to have any strong or
special associations with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The stone lined gutter is not an unusual form of road
construction and little can be learned from a detailed
examination of how it has been constructed.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

The lining of road side gutters with cut stone was a common
form of road engineering up until the mid-20th century.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The stone lined gutter is not an important example of its type.

Does not
meet this
criterion

Does not
meet this
criterion

Local

Statement of cultural significance
The stone lined gutter is of local significance as the cut stone blocks provide what
would be an antiquated form of road engineering at the time of construction – mid 20th
century – and complements the surrounding natural environment of sandstone
outcrops. It may also be of local significance through its association with war time
efforts to keep munitions flowing from the factories at Lithgow to Sydney for shipment
to the allies fighting in the Pacific War as well as providing an alternative route for
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transport and/or evacuation in the event that the railway and Great Western Highway
were blocked by enemy action.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.10.4).

Figure 4.10.4: Location of stone lined gutter in
relation to proposed work.

Statement of Heritage Impact
The work to be carried out will result in the destruction of the item.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the aesthetic significance of the item. The recording that has
been carried out on 20 January is sufficient mitigation for the assessed impact to this
item.
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−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

4.11

CRSH 10 – Drain line

Location
This drain line is located upslope from the edge of the cutting along the northern side of
Chifley Road on the descent from the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 10

13890 to 13970

238496 to 238522 to
238529

6292764 to 6292796 to
6292829

Inspection
This feature was inspected on 20 January 2016. The rain line in slope above road. The
cutting runs parallel to road and is about 800 mm wide (Figure 4.11.1).

Figure 4.11.1: Drain line CRSH 10 along
northern edge of Chifley Road. Scale in 200 mm
increments. (Source: Cosmos Archaeology)

Historical background
Research carried out to date does not provide evidence of a road passing through this
area until the middle of the 20th century. It is possible that this feature is part of the
original construction but it is more likely that it has been re-excavated/unblocked over
the years.
Significance assessment
This feature is not considered a heritage item and a heritage significance assessment
has not been carried out.
Proposed upgrade design
The drain line lies within the new road alignment (Figure 4.11.2). This feature will be
destroyed during the construction of the new road alignment.
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Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
There are no recommendations with respect to this item.

Figure 4.11.2: Location of drain line in relation to proposed work.

4.12

CRSH 11 – Bulldozed track

Location
A bulldozed track is located upslope from the edge of the cutting along the northern
side of Chifley Road on the descent from the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 11

13800 to 13970

238543 to 238527 to
238487 to 238521

6292825 to 6292782 to
6292735 to 6292669

Inspection
This feature was inspected on 20 January 2016. The bulldozed track is varying in
width from 4 m to 5 m wide (Figures 4.12.1 and 4.12.2). The track has not been used
for a while, as evidenced by some maturing eucalypts growing on it.
Historical background
Research carried out to date does not provide evidence of a road passing through this
area until the middle years of the 20th century (see CRSH 04 for more detail). This
track was most likely constructed for local and private use, very likely during or after
Chifley Road was constructed.
Significance assessment
This feature is not considered a heritage item and a heritage significance assessment
has not been carried out.
Proposed upgrade design
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The bulldozed track lies within the new road alignment (Figure 4.12.3). This feature
will be destroyed during the course of construction of the new road alignment.

Figure 4.12.1: Bull dozed track CRSH 11
along northern edge of Chifley Road.
Scale in 200 mm increments. (Source:
Cosmos Archaeology)

Figure 4.12.2: Bull dozed track CRSH 11
along northern edge of Chifley Road.
Shows trees growing on the track. (Source:
Cosmos Archaeology)

Figure 4.12.3: Location of bull dozed track in relation to proposed work.

Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
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Recommendations
There are no recommendations with respect to this item.

4.13

CRSH 12 – Blazed Tree

Location
This blazed tree is located along the northern edge of Chifley Road towards the top of
Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 12

13700

238525

6292591

Inspection
This feature was inspected on 20 January 2016. It is a blazed tree with a scar painted
yellow and a roofing nail in the centre (Figure 4.13.1). The tree is marked by three star
pickets.

Figure 4.13.1: Blazed tree CRSH 12 along
northern edge of Chifley Road. Scale in
200 mm increments. (Source: Cosmos
Archaeology)

Historical background
This tree is associated with State Survey Mark 27121. This was established by
Department of Main Roads in 1984. 35
Significance assessment
This feature is not considered a heritage item and a heritage significance assessment
has not been carried out.
Proposed upgrade design
The blazed tree lies within the new road alignment (Figure 4.13.2). This feature will be
destroyed during the course of construction of the new road alignment.

35

Information supplied by Roads and Maritime, email 11 February 2016
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Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
There are no recommendations with respect to this item.

Figure 4.13.2: Location of blazed tree in relation to proposed work.

4.14

CRSH 13 – Dump

Location
A dump is located along the northern edge of the road towards the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 13

13650

238500

6292540

Inspection
This feature was inspected on 20 January 2016. It is a dump of concrete, roughly cut
sandstone and brick (Figure 4.14.1).
Historical background
The materials observed in the dump appear to have some association with the
materials used in the construction and/or maintenance of Chifley Road. Research
carried out to date does not provide evidence of a road passing through this area until
the middle of the 20th century (see CRSH 04 for more detail).
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Figure 4.14.1: Dump of concrete, sandstone and
brick (CRSH 13) along northern edge of Chifley
Road. Looking westwards. Chifley Road in
background. Scale in 200 mm increments. (Source:
Cosmos Archaeology)

Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The dump is associated with
war time efforts to enable the uninterrupted flow of munitions
manufactured in Lithgow to the port of Sydney for shipment to
the front.

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The stone lined gutter does not appear to have any strong or
special connection with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The dump does not display any notable engineering, technical or
aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The stone lined gutter does not appear to have any strong or
special associations with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The materials in the dump are unusual for road construction and
little can be learned from a detailed examination.

Does not
meet this
criterion
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Criterion

Assessment

Grade

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

The material found in the dump are common.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The dump is not an important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The dump may be of local significance through its association with war time efforts to
keep munitions flowing from the factories at Lithgow to Sydney for shipment to the
allies fighting in the Pacific War. It is also associated with an alternative route for
transport and/or evacuation in the event that the railway and Great Western Highway
were blocked by enemy action.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.14.2).

Figure 4.14.2: Location of dump in relation to proposed work.

Statement of Heritage Impact
The work to be carried out will result in the destruction of the item.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?
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There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historical significance of the item. The recording that has
been carried out on the 20 January 2016 is sufficient mitigation for the assessed impact
to this item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

4.15

CRSH 14 – Stripped ground

Location
An area of stripped ground is located along the northern edge of road at the top of
Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 14

13570

238439

6292454

Inspection
This feature was inspected on 20 January 2016. It is an about 30 m by 30 m area
where up to 1 m of topsoil/clay has been scraped down to bedrock (Figure 4.15.1).
There were no markings observed on the exposed sandstone.

Figure 4.15.1: Area of exposed bedrock due to stripping
(CRSH 14) along northern edge of Chifley Road. Looking
northwards. Chifley Road in background. (Source: Cosmos
Archaeology)
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Historical background
It cannot be determined when this event occurred and whether it has any association
with Chifley Road.
Significance assessment
This feature is not considered a heritage item and heritage significance assessment
has not been carried out.
Proposed upgrade design
The stripped ground lies within the new road alignment (Figure 4.15.2). This feature
will be destroyed during the course of construction of the new road alignment.

Figure 4.15.2: Location of stripped ground in relation to proposed work.

Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
There are no recommendations with respect to this item.

4.16

CRSH 15 – Culvert

Location
A culvert located under Chifley Road at the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 15

13270

238501

6292300
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Inspection
This site was inspected on 20 January 2016. It is a concrete barrel culvert (Figure
4.16.1).
Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). This is very
likely the original culvert.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The culvert is associated with
war time efforts to enable the uninterrupted flow of munitions
manufactured in Lithgow to the port of Sydney for shipment to
the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The culvert does not display any notable engineering, technical
or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The culvert is not an unusual form of road construction and little
can be learned from a detailed examination of how it has been
constructed.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

This type of concrete culvert is a common form of road
engineering.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The culvert is not an important example of its type.

Does not
meet this
criterion
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Statement of cultural significance
The culvert is of local significance through its association with war time efforts to keep
munitions flowing from the factories at Lithgow to Sydney for shipment to the allies
fighting in the Pacific War as well as providing an alternative route for transport and/or
evacuation in the event that the railway and Great Western Highway were blocked by
enemy action.

Figure 4.16.1: Inlet of culvert with concrete barrel (CRSH
15) under Chifley Road. (Source: Cosmos Archaeology)

Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.16.2).

Figure 4.16.2: Location culvert in relation to proposed work.
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Statement of Heritage Impact
The work to be carried out will most likely result in the item being replaced.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historic significance of the item. The recording that has
been carried out on the 20 January 2016 is sufficient mitigation for the assessed impact
to this item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.

4.17

CRSH 16 – Dump

Location
A dump is located along the southern edge of the road at the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 16

13085

238617

6292172

Inspection
This feature was inspected on 20 January 2016. It is a dump composed of brick and
stone as well as concrete and ferrous objects. Some potential asbestos was observed.
(Figure 4.17.1).
Historical background
This dump appears to be a road side dumping of demolition waste.
Significance assessment
This feature is not considered a heritage item and heritage significance assessment
has not been carried out.
Proposed upgrade design
The dump lies at the toe of the southern batter for the new road alignment (Figure
4.17.2). This feature will be destroyed during the course of construction of the new
road alignment.
Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
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Recommendations
There are no recommendations with respect to this item.

Figure 4.17.1: Dump of rock and concrete CRSH 16 on
southern side of Chifley Road. (Source: Cosmos
Archaeology)

Figure 4.17.2: Location of dump in relation to proposed work.

4.18

CRSH 17 – Concrete and sandstone conglomerate

Location
A concrete and sandstone conglomerate is located along the southern edge of Chifley
road at the top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 17

13170

238567

6292226
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Inspection
This feature was inspected on 20 January 2016. This appears to be a discrete
composition of concrete, with high concentration of pebble aggregate, and relatively
large sandstone pieces (Figure 4.18.1). The extent of this feature could not be
ascertained because of leaf litter and low lying vegetation obscured ground visibility. It
measures up to 2 m across. It is unclear whether this is a pad for a structure or
machinery or is a road side dump. CRSH 18 is located 12 m to the west of this site
and it is possible that they are associated.

Figure 4.18.1: Concrete and sandstone conglomerate –
CRSH 17 along southern edge of Chifley Road. Looking
northwards. Chifley Road in background. Scale in 200 mm
increments. (Source: Cosmos Archaeology)

Historical background
Research carried out to date does not provide evidence of a road passing through the
vicinity of this site until the mid-20th century (see CRSH 04 for more detail). It is
possible that this feature may have some association with the construction of the road,
possibly a work site.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The concrete and sandstone
conglomerate is associated with war time efforts to enable the
uninterrupted flow of munitions manufactured in Lithgow to the
port of Sydney for shipment to the front

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural
or natural history (or the cultural
or natural history of the local area)

The concrete/sandstone conglomerate does not appear to have
any strong or special connection with a person or group of
persons of importance in NSW history.

Does not
meet this
criterion
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Criterion

Assessment

Grade

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The concrete/sandstone conglomerate does not display any
notable engineering, technical or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The concrete/sandstone conglomerate does not appear to have
any strong or special associations with a particular community
or cultural group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

It was not possible to assess the potential for this feature to
yield information that would contribute to understanding of the
construction of the road on the basis that its full extent and
precise nature could not be determined because of leaf litter
and vegetation growth.

Could not
be
assessed

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

The material observed in the concrete/sandstone conglomerate
are common.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural
environments

The concrete/sandstone conglomerate does not appear to be
important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The concrete/sandstone conglomerate may be of local significance through its possible
association with war time efforts to keep munitions flowing from the factories at Lithgow
to Sydney for shipment to the allies fighting in the Pacific War as well as providing an
alternative route for transport and/or evacuation in the event that the railway and Great
Western Highway were blocked by enemy action.
The (archaeological) potential of the feature and immediate surrounding area to yield
information that will contribute to an understanding of NSW’s cultural history could not
be assessed on account of the amount of obscuring vegetation.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve the
burial of part or all of the feature (Figure 4.18.2).
Statement of Heritage Impact
The work to be carried out will result in the destruction of the item.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?
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The proposal will impact the historical, and possibly archaeological, significance of the
item. This impact can be mitigated by:
•
−

Detailed archaeological recording of the feature after vegetation has
been cleared from the area during the construction phase.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.

Figure 4.18.2: Location of concrete/sandstone conglomerate in relation to proposed
work.

Recommendations
Recommendation 1: Recording of the benched track during the construction phase.
To be carried out by an archaeologist and after the area has been cleared of
vegetation. Care should be taken during clearance minimize the amount of ground
disturbance in this area.

4.19

CRSH 18 – Dry rubble sandstone wall

Location
A dry rubble sandstone wall is located along the southern edge of Chifley Road at the
top of Scenic Hill.
Site

Chainage

Easting

Southing

CRSH 18

13200

238556

6292228

Inspection
This feature was inspected on 20 January 2016. A row of irregular sandstone rocks
forming a wall. With only one course visible, its observable length is about 1.2 m
(Figure 4.19.1). No mortar was observed between the rocks. The extent of this feature
could not be ascertained because of leaf litter and low lying vegetation obscured
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ground visibility. It is unclear whether this is low retaining wall for benched ground to
accommodate a structure or machinery. CRSH 17 is located 12 m to the east of this
site and it is possible that they are associated.
Historical background
Research into the allotments that covered the area did not provide any indication as to
whether any buildings or other structures were located in the vicinity of the site. It
would appear that this area was not subject to any sustained development until the
construction of the present Chifley Road during the middle years of the 20th century. It
is possible that this feature may have some association with the construction of the
road, possibly a work site.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as a
backup transport/evacuation route between the coast and interior
in the event that enemy action disabled the railway line and the
Great Western Highway. The sandstone wall is associated with
war time efforts to enable the uninterrupted flow of munitions
manufactured in Lithgow to the port of Sydney for shipment to
the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The dry rubble sandstone wall does not appear to have any
strong or special connection with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The dry rubble sandstone wall does not display any notable
engineering, technical or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The dry rubble sandstone wall does not appear to have any
strong or special associations with a particular community or
cultural group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

It was not possible to assess the potential for this feature to yield
information that would contribute to an understanding of the
construction of the road on the basis that its full extent and
precise nature could not be determined because of leaf litter and
vegetation growth.

Could
not be
assessed

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

Dry rubble sandstone walls are common.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The dry rubble sandstone wall does not appear to be important
example of its type.

Does not
meet this
criterion
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Figure 4.19.1: Dry rubble sandstone wall CRSH 18 along
southern edge of Chifley Road. Looking northwards. Scale in
200 mm increments. (Source: Cosmos Archaeology)

Statement of cultural significance
The dry rubble sandstone wall may be of local significance through its possible
association with war time efforts to keep munitions flowing from the factories at Lithgow
to Sydney for shipment to the allies fighting in the Pacific War as well as providing an
alternative route for transport and/or evacuation in the event that the railway and Great
Western Highway were blocked by enemy action.
The (archaeological) potential of the feature and immediate surrounding area to yield
information that will contribute to an understanding of NSW’s cultural history could not
be assessed on account of the amount of obscuring vegetation.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve the
burial of part or all of the feature (Figure 4.19.2).
Statement of Heritage Impact
The work to be carried out result in the destruction of the item.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will impact the historical, and possibly archaeological, significance of the
item. This impact can be mitigated by:
•
−

Detailed archaeological recording of the feature after vegetation has
been cleared from the area during the construction phase.

Have more sympathetic options been considered and discounted? Why?
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No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Recording of the dry rubble sandstone wall during the construction
phase.
To be carried out by an archaeologist and after the area has been cleared of
vegetation. Care should be taken during clearance minimize the amount of ground
disturbance in this area.

Figure 4.19.2: Location of dry rubble sandstone wall in relation to proposed work.

4.20

CRC 19 – Concrete Pad

Location
This concrete pad is located along the northern edge of Chifley Road, about 250 m
west of Clarence road over rail bridge.
Site

Chainage

Easting

Southing

CRC 19

5980

243764

6293011

Inspection
This feature was inspected on 21 January 2016. The feature is a rectangular concrete
pad, about 20 m by 2 m across, laying on a south-east to north-west axis (Figure
4.20.1). The pad is situated between two trees of CRC 20 (Figure 4.20.2). There is not
much clearance on either side of the pad, which suggests the pad was present before
the trees were planted.
The shape of the pad suggests that it may have served as a machine mount. As the
pad was covered in pine needles it was not possible to determine the presence of riobar or sockets for the mounting of machinery. The dense low lying vegetation
surrounding the feature also did not allow for the systematic search of possible
associated features and artefacts.
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Figure 4.20.1: Concrete pad CRC 19 along
northern edge of Chifley Road. Looking
westwards. Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Figure 4.20.2: Concrete pad CRC 19 along
northern edge of Chifley Road. Looking
eastwards. Chifley Road in background. Scale
in 200 mm increments. (Source: Cosmos
Archaeology)

Historical background
The concrete pad is situated adjacent to the 1869 alignment of Bells Line of Road as it
passes through the study area (Figure 4.20.3). However concrete of the type observed
was not in use in the 1800s.
This feature is situated within the 1869 railway corridor and is unlikely to have been
placed in the corridor when the easement was later converted into a road, after 1897
(Figure 4.20.4). However a Crown Plan showing the outline of the allotment for the
Newnes Junction Public School, Portion 266, shows a hut to the west of the
allotment which is in a similar area to the concrete pad (Figure 4.20.5). This plan
was not sufficiently accurate to be laid over current plans and aerials but a later
1944 plan shows the hut, and a fence line around it (Figure 4.20.6). This feature is
about 5 to 10 m to the north of the concrete pad.

Figure 4.20.3: Relationship of the concrete pad with Bells Line of Road and
the proposed Western railway line alignment as shown in a 1869 plan, with
the current alignment of Chifley Road – shown as red line. Bells Line of Road
shown as parallel dotted line – green arrows. 36

A concrete pad of this type, of relatively good quality, would date from the early to late
20th century. It possible that it is associated with the hut site. However it is also

36

NSW Surveyor General’s Office. 1869 and annotated to 1911. Plan of Main Western Railway. NSW
Land Titles Office. Crown Plan M448-3090.
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possible that the pad was laid down within the hut site area as a machinery base and is
associated with the WWII construction of the present day alignment of Chifley Road
and the Clarence road over rail bridge. The 1950 aerial shows the area where the
concrete pad is located denuded of vegetation, suggesting the presence of a work site
(see Figure 3.2.12).

Figure 4.20.4: Relationship of the concrete pad with the original
alignment of the 1869 Western railway line as shown in 1918
Parish Plan, with the current alignment of Chifley Road – shown
as red line. 37

Figure 4.20.5: 1914 Crown Plan of the survey for Newnes Junction Public
School showing a hut (shown by green arrow) within the 1869 railway
corridor. Note the mention of post and trenches found in the north west corner of
the allotment. The culvert drawn on the right of the allotment is CRC 02. 38

37

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Blaxland Shire and
Municipality Eastern Division. 1918.
38 Land and Property Information. Plan of Portion 266, County of Cook, Parish of Lett. Measured for Public
School Purposes at Newnes Junction. Dated 1914.
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Figure 4.20.6: 1944 plan a hut (shown by green arrow) and fence line within
the 1869 railway corridor in relation to the concrete pad. 39

Significance assessment
Criterion

Assessment

Grade

An item is important in the course
or pattern of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

Construction on the present alignment of Chifley Road started
during WWII as part of an upgrade of Bells Line of Road which
passed over the Blue Mountains. This road was to serve the
dual purpose of allowing the trucking of munitions and to act as
a backup transport/evacuation route between the coast and
interior in the event that enemy action disabled the railway line
and the Great Western Highway. The concrete pad is likely to
be associated with war time efforts to enable the uninterrupted
flow of munitions manufactured in Lithgow to the port of Sydney
for shipment to the front.

Local

An item has strong or special
associations with the life or works
of a person, or group of persons,
of importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The concrete pad does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in
demonstrating aesthetic
characteristics and / or a high
degree of creative or technical
achievement In NSW (or the local
area)

The concrete pad does not display any notable engineering,
technical or aesthetic merits.

Does not
meet this
criterion

39 Walker, K. 1944. Plan of Proposed Road, Parishes of Lett and Clwydd, County of Cook, Land District of
Lithgow, Land Board District of Orange, Shire of Blaxland. NSW Land Titles Office. Crown Plan R23304
1603R.
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Criterion

Assessment

Grade

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The concrete pad does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to
an understanding of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

The concrete pad and surrounding area would have limited
potential to yield information which will contribute to an
understanding of the construction of the present day alignment
of Chifley Road and the Clarence road over rail bridge.

Does not
meet this
criterion

An item possesses uncommon,
rare or endangered aspects of
NSW’s cultural or natural history (or
the cultural or natural history of the
local area)

Concrete pads are common.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of
NSW’s cultural or natural places;
or cultural and natural environments

The concrete pad does not appear to be important example of its
type.

Does not
meet this
criterion

Statement of cultural significance
The concrete pad may be of local significance through its possible association with war
time efforts to keep munitions flowing from the factories at Lithgow to Sydney for
shipment to the allies fighting in the Pacific War as well as providing an alternative
route for transport and/or evacuation in the event that the railway and Great Western
Highway were blocked by enemy action.
Proposed upgrade design
Approximately 1.4 m of the concrete pad will extend under the 4 to 1 fill batter. So as to
allow for best compaction and normal limits of clearing, this section of the concrete pad
and up to 2 m of the feature beyond the toe of the batter will need to be removed. The
proposed drainage option for this location would not further impact the concrete pad as
it would be temporary mulch bund and is to be placed on top (Figure 4.20.7).
Statement of Heritage Impact
The work to be carried out may impact the item during construction.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

Though approximately 20% of the features will be destroyed during construction, a
portion of the remainder will become more visible with the removal of trees and other
vegetation.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

During the construction phase of the road upgrade, that portion of the item not
designated for removal, 16 m or 80%, may be damaged by machinery. This impact
can be mitigated by:

Cosmos Archaeology Pty Ltd

87

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

−

•

Detailed archaeological recording of the concrete pad and immediate
surrounds after vegetation has been cleared from the area during the
construction phase

•

Setting a visible curtilage around the surviving section of the concrete
pad during the construction phase for the purposes of prohibiting entry
for vehicles.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Recording of the concrete pad during the construction phase.
To be carried out by an archaeologist and after the area has been cleared of
vegetation. Care should be taken during clearance to minimise the amount of ground
disturbance in this area during the cleaning phase.
Recommendation 2: Avoid impacting the surviving portion of the item.
This will require the delineation of the concrete pad through survey and it being noted
as a heritage item on construction plans. It will also require a visible curtilage being
established around the surviving portion of the concrete pad for batter compaction,
clearing limits and drainage works.

Figure 4.20.7: Location of concrete pad in relation to proposed work. (Source: Supplied by
Coffey)
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4.21

CRC 20 – Pine Trees

Location
A row of pine trees is located along the northern edge of Chifley Road, about 250 m
west of Clarence road over rail bridge.
Site

Chainage

Easting

Southing

CRC 20

5935 to 6005

243803 to 243742

6292027 to 6292995

Inspection
This site was inspected on 21 January 2016. Consists of 14 deliberately planted pine
trees forming a single row, bearing roughly north-east to south-west (Figure 4.21.1 and
4.21.2).
The concrete pad (CRC 19) is situated between two of the trees (see Figure 4.20.2).
There is not much clearance on either side of the pad, which suggests the pad was
present before the trees were planted. It is estimated that the trees could be as young
as 20 years old.

Figure 4.21.1: Row of pine trees
CRC 20 along northern edge of
Chifley Road. Looking
westwards. (Source: Cosmos
Archaeology)

Figure 4.21.2: Row of pine trees
CRC 20 along northern edge of
Chifley Road. Looking eastwards.
Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Historical background
The pine trees are situated within the 1869 railway corridor and are unlikely to have
been placed in the corridor when the easement was later converted into a road, after
1897 (Figure 4.21.3). A 1944 plan of the area shows a hut with a fence line running in
the same orientation as the row of pine trees (Figure 4.21.3). However the 1950 aerial
shows the area where the pine trees are located is denuded of vegetation, suggesting
the presence of a work site (see Figure 3.2.12).
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Furthermore the concrete pad (CRC 19) situated between two trees appears to have
been in place before the planting of the trees. If the assessment that the pad is
associated with the WWII work on the current alignment of the road and the Clarence
over rail bridge, then the pine trees could have been planted between 20 and 70 years
ago. They are likely to be associated with the occupation of the allotments (DP
606571) to the north of the present road planted as some form of boundary definition.

Figure 4.21.3: Relationship of the pine trees with the original alignment of the
1869 Western railway line as shown in 1918 Parish Plan, with the current
alignment of Chifley Road – shown as red line. 40

Figure 4.21.4: 1944 fence line (shown by green arrow) in relation to the row of
pine trees. 41

40 Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Blaxland Shire and
Municipality Eastern Division. 1918.
41 Walker, K. 1944. Plan of Proposed Road, Parishes of Lett and Clwydd, County of Cook, Land District of
Lithgow, Land Board District of Orange, Shire of Blaxland. NSW Land Titles Office. Crown Plan R23304
1603R.
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course or pattern of NSW’s
cultural or natural history (or the cultural or natural
history of the local area)

The row of pine trees are likely to be
associated with a definition of a boundary
which at present does not appear to have
any historical significance.

Does not
meet this
criterion

An item has strong or special associations with the life
or works of a person, or group of persons, of
importance in NSW’ cultural or natural history (or the
cultural or natural history of the local area)

The row of pine trees do not appear to
have any strong or special connection
with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in demonstrating aesthetic
characteristics and / or a high degree of creative or
technical achievement In NSW (or the local area)

The row of pine trees do not display any
notable engineering, technical or aesthetic
merits.

Does not
meet this
criterion

An item has strong or special associations with a
particular community or cultural group in NSW (or
the local area) for social, cultural or spiritual reasons

The row of pine trees do not appear to
have any strong or special associations
with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield information that will
contribute to an understanding of NSW’s cultural or
natural history (or the cultural or natural history of the
local area)

Little can be learned from a detailed
examination of the pine trees.

Does not
meet this
criterion

An item possesses uncommon, rare or endangered
aspects of NSW’s cultural or natural history (or the
cultural or natural history of the local area)

Pine trees are common, and there is a
large plantation (Newnes) nearby.

Does not
meet this
criterion

An item is important in demonstrating the principal
characteristics of a class of NSW’s cultural or
natural places; or cultural and natural environments

The row of pine trees are not an important
example of its type.

Does not
meet this
criterion

Statement of cultural significance
The row of pine trees do not meet any of the established criteria to be considered to be
of cultural heritage significance.
Proposed upgrade design
The pine trees are situated at the toe of the northern batter for new road alignment
(Figure 4.21.5). These trees will be cut down as part of the clearance phase of the
construction programme.
Statement of Heritage Impact
As the trees have been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
There are no recommendations with respect to this item.
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Figure 4.21.5: Location of pine trees in relation to proposed work.

4.22

CRC 21 – Cutting and mound

Location
There is a cutting and mound located along the northern edge of Chifley Road, about
300 m west of Clarence road over rail bridge.
Site

Chainage

Easting

Southing

CRC 21

5950

243786

6293041

Inspection
This site was inspected on 21 January 2016. This site is composed of cutting, and
associated mound, with dumped rubbish (Figure 4.22.1). The rubbish is mostly ferrous
with car parts and cladding.
Historical background
The cutting and mound is located within the centre of a 1869 railway corridor (Figure
4.22.2). This feature, not the dumped ferrous material, is likely to be associated with
the original railway alignment.

Cosmos Archaeology Pty Ltd

92

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

Figure 4.22.1: Dump of ferrous material within
cutting and mound CRC 21 along northern edge of
Chifley Road. Looking westwards. (Source: Cosmos
Archaeology)

Figure 4.22.2: Relationship of the cutting and mound with the original alignment of the
1869 Western railway line as shown in 1918 Parish Plan, with the current alignment of
Chifley Road – shown as red line. 42

42

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Blaxland Shire
and Municipality Eastern Division. 1918.
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural
history of the local area)

The cutting and mound is associated with the original
construction of the Western railway line. When the line was
opened in 1869 it triggered extensive development and had a
profound influence on the economy of western New South
Wales. It contributed to the economy of western New South
Wales to such an extent that the section of line where the
cutting and mound is situated could not handle the volume of
traffic and had to be replaced.

Local

An item has strong or special
associations with the life or works of
a person, or group of persons, of
importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The cutting and mound does not appear to have any strong or
special connection with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local
area)

The cutting and mound is composed of ballast and displays no
readily identifiable technical or creative achievement. It is
covered in trees and brush with no redeemable aesthetic
qualities.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The cutting and mound does not appear to have any strong or
special associations with a particular community or cultural
group in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The composition of the cutting and mound has the potential to
provide limited and localised information on the sourcing and
application of ballast used on the building of the Western
railway line.

Local

An item possesses uncommon, rare
or endangered aspects of NSW’s
cultural or natural history (or the
cultural or natural history of the local
area)

The cutting and mound is part of the infrastructure for the
Western railway line and railway lines in general throughout
the 1860s.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of NSW’s
cultural or natural places; or cultural
and natural environments

The cutting and mound is an example of its type, that is,
railway infrastructure from the 1860s.

Does not
meet this
criterion

Statement of cultural significance
The cutting and mound is of local significance through its association with the 1869
alignment of the Western railway line and to a limited extent to its ability to provide
information on how this type of railway infrastructure was formed at this point along the
railway line.
Proposed upgrade design
This feature is beyond the toe of the southern batter of the new road alignment (Figure
4.22.3). Some trees within the vicinity of the feature will be removed.
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Figure 4.22.3: Location of the cutting and mound which is likely to be associated with the
former 1869 railway formation, in relation to the proposed work.

Statement of Heritage Impact
The work to be carried out in the vicinity of this site may involve clearing out the ferrous
material within the cutting.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

Remediation works may involve clearing out the cutting of recently dumped ferrous
material. Should this take occur, the impact to the cultural heritage significance of the
feature could be mitigated by:
•
−

Avoiding or minimising disturbance to the shape and form of the
mound and cutting whilst removing modern rubbish.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Avoid or minimise impact to the shape and form of the feature if
modern rubbish is to be removed.
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4.23

CRC 22 – Culvert

Location
A culvert located under Chifley Road towards the southern end of the Clarence road
over rail bridge section of the study area.
Site

Chainage

Easting

Southing

CRC 22

5550

244160

6292926

Inspection
This site was inspected on 21 January 2016. Concrete barrel culvert with stacked
cement lozenges (cement that has been cured in bags) above the barrel (Figure
4.23.1).

Figure 4.23.1: Outlet of concrete culvert CRC 22 under
Chifley Road. Looking northwards. (Source: Cosmos
Archaeology)

Historical background
This section of Chifley Road follows the original alignment of the 1869 railway line
(Figure 4.23.2). Since this part of the alignment was abandoned in 1897 with the
Dargan Creek Deviation, this easement has been used as a road. It would have
undergone successive upgrades since that time, one of the most extensive being
during WWII. It would appear that this type of culvert would date from about mid-20th
century onwards. It is unknown whether this present culvert replaced an earlier version
that had failed.
Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural history
of the local area)

The section of Chifley Road under which the culvert is
situated follows the original alignment of the 1869 railway
line. Since the line was abandoned in 1897 the easement
has been utilised as a road that has been upgraded a
number of times since, the most notable upgrade being
during WWII. The culvert most likely dates from mid to late
20th century.

Does not
meet this
criterion
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Criterion

Assessment

Grade

An item has strong or special
associations with the life or works of a
person, or group of persons, of
importance in NSW’ cultural or natural
history (or the cultural or natural history
of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of
importance in NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local area)

The culvert does not display any notable engineering,
technical or aesthetic merits.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in NSW
(or the local area) for social, cultural or
spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group
in NSW history.

Does not
meet this
criterion

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or natural
history of the local area)

The culvert is not an unusual form of road construction and
little can be learned from a detailed examination of how it
has been constructed.

Does not
meet this
criterion

An item possesses uncommon, rare or
endangered aspects of NSW’s cultural
or natural history (or the cultural or
natural history of the local area)

This type of concrete culvert is a common form of road
engineering.

Does not
meet this
criterion

An item is important in demonstrating
the principal characteristics of a class
of NSW’s cultural or natural places; or
cultural and natural environments

The culvert is not an important example of its type.

Does not
meet this
criterion

Statement of cultural significance
The culvert does not meet any of the established criteria to be considered of cultural
heritage significance.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
realigning the road over the feature (Figure 4.23.3).
Statement of Heritage Impact
The work to be carried out will most likely result in the item being replaced. As the item
has been assessed to have no cultural heritage significance there will be no heritage
impact.
Recommendations
There are no recommendations with respect to this item.
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Figure 4.23.3: Location culvert in relation to proposed work.

4.24

CRC 23 – Sandstone culvert

Location
A sandstone culvert located under Chifley Road towards the southern end of the
Clarence road over rail bridge section of the study area.
Site

Chainage

Easting

Southing

CRC 23

5360

244227

6292753

Inspection
Both the inlet and outlet of the culvert was inspected on 21 January 2016 (Figures
4.24.1 and 4.24.2). The sandstone culvert is composed of four courses (excluding
keystone) of regular laid large ashlar masonry, each block having chisel drafted
margins and a picked finish. The blocks forming the arch as well as the keystone are
bonded with cement. The sandstone coping remains intact.
The internal shape of the culvert is oval, measuring about 900 mm across. There floor
is concrete rendered and there is a groove in centre of floor. At the base of the outlet
there is sandstone block terracing so as to reduce scouring.
The inlet on the north side of road is of the same construction but no wing walls were
observed on account of the ends of the structure being buried by the embankment.
This culvert is constructed in the same manner as CRC 02 though it is about 25
percent the size of the latter.
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Figure 4.24.1: Outlet of
sandstone culvert CRC 23.
Scale in 200 mm increments.
(Source: Cosmos Archaeology)

Figure 4.24.2: Inlet of sandstone culvert CRC 23.
Scale in 200 mm increments. (Source: Cosmos
Archaeology)

Historical background
The culvert, and embankment, over which Chifley Road passes at Dargan Creek
formed part of the original alignment of the Western railway line to Bowenfels/Lithgow,
which was constructed in 1869 (Figure 4.24.3). This section of the line was abandoned
in 1897 with the opening of the Dargan Creek Deviation. Functionally, the culvert
carries Dargan Creek under the former railway embankment and was among a group
of bridges and culverts built about 1868-69.
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural
history of the local area)

The culvert is associated with the original construction of the
Western railway line. When the line was opened in 1869 it
triggered extensive development and had a profound
influence on the economy of western New South Wales. It
contributed to the economy of western New South Wales to
such an extent that the section of line where the culvert is
situated could not handle the volume of traffic and had to be
replaced.

An item has strong or special
associations with the life or works of
a person, or group of persons, of
importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The culvert does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local
area)

The culvert remains largely intact and appears to have had
little, if any, repair work carried out since it was constructed. It
is an excellent testament to the high level of quality
stonemasonry that was employed on the construction of the
Western railway line.

Local

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The culvert does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The culvert has the potential to provide information on the
stonemasonry and engineering techniques used on the
building of the Western railway line.

Local

An item possesses uncommon, rare
or endangered aspects of NSW’s
cultural or natural history (or the
cultural or natural history of the local
area)

The culvert forms of part of a group of culverts, bridges and
viaducts constructed for the Western railway line and railway
lines in general throughout the 1860s.

Local

An item is important in
demonstrating the principal
characteristics of a class of NSW’s
cultural or natural places; or cultural
and natural environments

The culvert is a good example of its type, that is, railway
infrastructure from the 1860s.

Local

Cosmos Archaeology Pty Ltd
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Figure 4.24.3: Relationship sandstone culvert as shown in 1890 Parish Plan, with the
current alignment of Chifley Road – shown as red line. The culvert and road are not directly
on the same alignment as the railway but the style of construction of the culvert is same as CRC
02 which is referred to as ‘viaduct’ on this map. 43

Statement of cultural significance
The sandstone culvert is of local significance as a good example of railway
infrastructure dating from the 1860s, demonstrating the development of rail links to the
west. The culvert provides a well-made and intact example of a functioning 19th century
technology, as well as showcasing stonemasonry skills from this period.
Proposed upgrade design
The work being carried out as part of this proposal will not affect this site (Figure
4.24.4).
Statement of Heritage Impact
The work to be carried out in the vicinity of this site will not impact the site.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

The proposal will leave the culvert untouched.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

It is possible that during construction the culvert maybe accidentally damaged. This
potential impact can be mitigated by:

43

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Eastern
Division.1890.
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•
−

Setting a visible curtilage around the culvert during the construction
phase for the purposes of prohibiting entry for vehicles.

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Prohibit vehicle entry during the construction phase.
This will require the delineation of the culvert through survey and it being noted as a
heritage item on construction plans. It will also require a visible curtilage being
established around the feature.

Figure 4.24.4: Location of sandstone culvert in relation to the proposed work.

4.25

CRC 24 – Concentration of bitumen

Location
There is a concentration of bitumen located on the south side of Chifley Road, 200 m
east of Clarence road over rail bridge.
Site

Chainage

Easting

Southing

CRC 24

13650

243754

6292950

Inspection
The site was inspected on 21 January 2016. The site is a discrete concentration of
broken up bitumen. It is either former road surface or a dump site. This concentration
was not photographed.
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Historical background
This feature most likely has some association with road works that have been carried
out in the 20th century.
Significance assessment
This feature is not considered a heritage item and heritage significance assessment
has not been carried out.
Proposed upgrade design
The concentration of bitumen is situated on the southern side of the current road
alignment where no work is proposed (Figure 4.25.1).
Statement of Heritage Impact
As the item has been assessed to have no cultural heritage significance there will be
no heritage impact.
Recommendations
There are no recommendations with respect to this item.

Figure 4.25.1: Location of concentration of bitumen in relation to proposed work.

4.26

CRC 25 – Clarence siding No. 2

Location
The Clarence siding No. 2 is located on the west side of the existing rail line, 100 m
north of Clarence road over rail bridge.
Site

Chainage

Easting

Southing

CRC 25

6280

243472

6292922
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Inspection
The site was not inspected. There are remains of a wooden platform facing for the
former loading bank on the siding (Figures 4.26.1 and 4.26.2). 44

Figure 4.26.1: View of timber remains of
Clarence siding CRC 25. Looking north
west. 45

Figure 4.26.2: View of timber remains
of Clarence siding CRC 25 from
Clarence road over rail bridge. Looking
northwards. 46

Historical background
The siding was opened in 1910 with the construction of the new deviation of the rail
line. It was composed of a pair of platforms outside the main line. In 1958 there was a
trailing siding of the up main behind the platform but this had been removed by 1977,
three years after the siding was closed. 47

44 NSWrail.net. Clarence Station. Available
http://www.nswrail.net/locations/show.php?name=NSW:Clarenceandline=NSW:main_west:4
45 NSWrail.net. Clarence Station. Available
http://www.nswrail.net/locations/show.php?name=NSW:Clarenceandline=NSW:main_west:4
46 NSWrail.net. Clarence Station. Available
http://www.nswrail.net/locations/show.php?name=NSW:Clarenceandline=NSW:main_west:4
47 NSWrail.net. Clarence Station. Available
http://www.nswrail.net/locations/show.php?name=NSW:Clarenceandline=NSW:main_west:4
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Significance assessment
Criterion

Assessment

Grade

An item is important in the course or pattern of
NSW’s cultural or natural history (or the
cultural or natural history of the local area)

Clarence siding No. 2 is associated with the realignment of the Western railway line in 1910. It
served as a focal point and conduit for travel and
communication between the Clarence district and
wider region.

Local

An item has strong or special associations with
the life or works of a person, or group of
persons, of importance in NSW’ cultural or
natural history (or the cultural or natural history
of the local area)

Clarence siding No. 2 does not appear to have
any strong or special connection with a person or
group of persons of importance in NSW history.

Does not
meet this
criterion

An item is important in demonstrating aesthetic
characteristics and / or a high degree of
creative or technical achievement In NSW (or
the local area)

Clarence siding No. 2 does not display any
technical, creative or aesthetic qualities.

Does not
meet this
criterion

An item has strong or special associations with
a particular community or cultural group in
NSW (or the local area) for social, cultural or
spiritual reasons

Clarence siding No. 2 does not appear to have
any strong or special associations with a
particular community or cultural group in NSW
history.

Does not
meet this
criterion

An item has potential to yield information that
will contribute to an understanding of NSW’s
cultural or natural history (or the cultural or
natural history of the local area)

Clarence siding No. 2 has little potential to
provide new information on railway infrastructure
in the early to mid-20th centuries.

Does not
meet this
criterion

An item possesses uncommon, rare or
endangered aspects of NSW’s cultural or natural
history (or the cultural or natural history of the
local area)

Clarence siding No. 2 of part of a group of sidings
constructed for the Western railway line and
railway lines in general throughout the early
1900s.

Does not
meet this
criterion

An item is important in demonstrating the
principal characteristics of a class of NSW’s
cultural or natural places; or cultural and natural
environments

The remains of Clarence siding No. 2 is not a
good example of its type, that is, railway
infrastructure from the early 1900s.

Does not
meet this
criterion

Statement of cultural significance
The Clarence siding is of local historical significance as it was a focal point and conduit
for travel and communication between the Clarence district and wider region.
Proposed upgrade design
A work depot is to be located in open ground to the west of the siding (Figure 4.26.3).
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Figure 4.26.3: Location of Clarence siding No. 2 in relation to the proposed work.

Statement of Heritage Impact
The work to be carried out in the vicinity of this site will not directly impact the site.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

The proposal will leave the remains of the siding untouched.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

It is possible that activity around the work compound may accidently damage the
remains of the siding. This potential impact can be mitigated by:
• Setting a visible curtilage around the remains of the siding during the
construction phase for the purposes of prohibiting entry for vehicles
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
Recommendation 1: Prohibit vehicle entry during the construction phase.
This will require the delineation through survey and it being noted as a heritage item on
construction plans. It will also require a visible curtilage being established around the
feature.

Cosmos Archaeology Pty Ltd

106

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

4.27

CRC 26 – 1869 railway alignment cutting

Location
A cutting for the 1869 railway alignment is located on the northern side of Chifley Road
towards the southern end of the Clarence road over rail bridge section of the study
area.
Site

Chainage

Easting

Southing

CRC 26

5560 to 5660

244168 to 244082

6292949 to 6292082

Inspection
The site was not inspected. The feature is the exposed cutting along the northern side
of Chifley Road (Figure 4.27.1).
Historical background
The cutting through which Chifley Road passes near Dargan Creek forms part of the
original alignment of the Western railway line to Bowenfels/Lithgow, which was
constructed in 1869 (Figure 4.27.2). This section of the line was abandoned in 1897
with the opening of the Dargan Creek Deviation. Since that time the easement has
been used as a road which has been progressively upgraded over time, the most
notable upgrade being during WWII. The present face of the cutting is unlikely to be
the original 1869 face, as the road would have been widened a number of times
throughout the 20th century.

Figure 4.27.1: View of timber remains of
Clarence siding CRC 26. Looking north west. 48

48

NSWrail.net. Clarence Station. Available
http://www.nswrail.net/locations/show.php?name=NSW:Clarenceandline=NSW:main_west:4
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Figure 4.27.2: Relationship of the cutting as shown in 1890 Parish Plan, with the current
alignment of Chifley Road – shown as red line. 49

Significance assessment
Criterion

Assessment

Grade

An item is important in the course or
pattern of NSW’s cultural or natural
history (or the cultural or natural
history of the local area)

The cutting is associated with the original construction of the
Western railway line. When the line was opened in 1869 it
triggered extensive development and had a profound
influence on the economy of western New South Wales. It
contributed to the economy of western New South Wales to
such an extent that the section of line where the culvert is
situated could not handle the volume of traffic and had to be
replaced.

An item has strong or special
associations with the life or works of
a person, or group of persons, of
importance in NSW’ cultural or
natural history (or the cultural or
natural history of the local area)

The cutting does not appear to have any strong or special
connection with a person or group of persons of importance in
NSW history.

Does not
meet this
criterion

An item is important in demonstrating
aesthetic characteristics and / or a
high degree of creative or technical
achievement In NSW (or the local
area)

The cutting does not display and aesthetic, creative or
technical achievement.

Does not
meet this
criterion

An item has strong or special
associations with a particular
community or cultural group in
NSW (or the local area) for social,
cultural or spiritual reasons

The cutting does not appear to have any strong or special
associations with a particular community or cultural group in
NSW history.

Does not
meet this
criterion

Local

49

Land and Property Information. Parish of Lett, County of Cook, Lithgow Land District, Eastern Division.
1890.
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Criterion

Assessment

Grade

An item has potential to yield
information that will contribute to an
understanding of NSW’s cultural or
natural history (or the cultural or
natural history of the local area)

The culvert has very limited potential to provide information on
the engineering techniques used on the building of the
Western railway line in 1869.

Does not
meet this
criterion

An item possesses uncommon, rare
or endangered aspects of NSW’s
cultural or natural history (or the
cultural or natural history of the local
area)

The cutting forms of part of a very large group of cuttings
made for the Western railway line and railway lines in general
throughout the 1860s.

Does not
meet this
criterion

An item is important in
demonstrating the principal
characteristics of a class of NSW’s
cultural or natural places; or cultural
and natural environments

The cutting is not a good example of its type, that is, railway
infrastructure from the 1860s.

Does not
meet this
criterion

Statement of cultural significance
The cutting is of local significance through its association with the original 1869 railway
alignment.
Proposed upgrade design
The work being carried out as part of this proposal as it affects this site will involve
some excavation into the face of the cutting (Figure 4.27.3).

Figure 4.27.3: Location of cutting in relation to the proposed work.
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Statement of Heritage Impact
The work to be carried out in the vicinity of this site will remove some rock.
−

What aspects of the proposal respect or enhance the heritage significance of
the item?

There is no aspect of the proposal that will respect or enhance the heritage significance
of the item.
−

What aspects of the proposal could have a detrimental effect on the heritage
significance of the item?

The proposal will have a minimal impact on the historic significance of the item.
−

Have more sympathetic options been considered and discounted? Why?

No alternate design options have been considered with respect to this item during the
course of this assessment.
Recommendations
There are no recommendations with respect to this item.
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5.0

ASSESSMENT OF SITES IN VICINITY OF STUDY
AREA

There are six sites listed on statutory registers that are located within the vicinity of the
study area. These shall be discussed individually below.

5.1

Greater Blue Mountains Area

The Greater Blue Mountains Area was identified in the 2014 PEI for the whole Bells
Line of Road Corridor – Chifley Road Upgrade proposal area. This area is on the World
Heritage List and National Heritage List for outstanding natural universal values. It
covers an area of 1.03 million hectares including sandstone plateaux, escarpments and
gorges and is dominated by temperate eucalypt forest containing over 100 eucalypt
species (Figure 5.1.1 and Figure 5.1.2).

Figure 5.1.1: Map of the whole area of the Greater Blue
Mountains Area. 50

50 Heritage Division. 2007. The Greater Blue Mountains Area. Map. Commonwealth of Australia. Available
https://www.environment.gov.au/system/files/pages/50d276f9-337f-4d9f-85f5120ded99fc85/files/105999.pdf.
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Figure 5.1.2: Narrow Neck, part of the Greater Blue
Mountains Area. 51

Due to its listings, the Greater Blue Mountains Area is protected under the EPBC Act
and obligations under the World Heritage Convention. The Department of the
Environment administers this site under both listings. Should proposed work have a
significant impact upon the Greater Blue Mountains Area, a referral must be sent to the
Department of the Environment.
Although the Greater Blue Mountains Area surrounds the Bells Line of Road Corridor –
Chifley Road Upgrade proposal area, it is located outside of the study area of this
assessment with the closest point being approximately 0.5 km from the study area
(Figure 5.1.3). There will be no direct (physical) impact to the significance values of this
listing. However, the likelihood of an indirect impact as a result of the proposed work
within the study area is assessed.

Figure 5.1.3: Proximity of the study area for this assessment (purple) to the
Greater Blue Mountains Area (labelled as ‘Blue Mountains National Park’).
(Source: Roads and Maritime Services)

51 Mohell, Mark. 2003. Narrow Neck. Greater Western Hwy, Katoomba. Department of the Environment.
Available https://www.environment.gov.au/cgibin/heritage/photodb/imagesearch.pl?proc=detail;barcode_no=rt67351.
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An indirect impact could include altered views, access or amount of traffic to the site.
As the proposed work is altering an already present road alignment, it is considered
that the work will not appreciably change the access or amount of visitors to the
Greater Blue Mountains Area. The Greater Blue Mountains Area is also not visible from
the study area. Due to this, it is considered that the proposed work within the study
area will NOT have a significant impact the Greater Blue Mountains Area.

5.2

Great Zig Zag Railway and tunnels

The Zig Zag Railway and tunnels is recorded in the following three listings:
•

Great Zig Zag Railway and Reserves (SHR 00542)

•

Great Zig Zag Railway deviation tunnels (SHR 01037)

•

Bell to Zig Zag Ten Tunnel Railway Deviation and Zig Zag Rail Corridor (s170
NSW Trains).

The Great Zig Zag Railway is in close proximity to the Bells Line of Road Corridor –
Chifley Road Upgrade proposal area, as identified by the 2014 PEI, with the Ten
Tunnel rail deviation passing underneath Chifley Road. Maps for all three listings are
presented below (Figure 5.2.1 to Figure 5.2.4).
Note that the Bell to Zig Zag listing includes the Ten Tunnel Rail Deviation from the
start of tunnel portal one to the end of tunnel portal ten as well as the Zig Zag rail
corridor from the intersection of Bells Road and Brewery Lane to the 10 tunnel
deviation. This excludes the bypassed section of the Zig Zag which has been largely
replicated by the alignment of Chifley Road.
Each of these listings are protected under the NSW Heritage Act 1977 and are
considered ‘works’ under the Act. Proposed work that will have an impact to a heritage
listed ‘work’ and will require approval from the Heritage Division of the Office of
Environment and Heritage, unless the proposed work qualifies for an exception.
Based on the location of each of these listings, the Zig Zag railway and all associated
sites protected by statutory listings are located outside of the study area of this
assessment, with the closest point being over 1.5 km away. Note that, although the
Ten Tunnel Rail Deviation does pass beneath the Chifley Road over rail bridge, this
section of rail does not fall within the heritage curtilage of the listing and hence this
stretch is not protected. There will be no direct (physical) impact to the significance
values of these listings. However, the likelihood of an indirect impact as a result of the
proposed work within the study area is assessed below.
An indirect impact could include altered views, access or amount of traffic to the site.
As the proposed work is altering an already present road alignment, it is considered
that the work will not appreciably change the access or amount of visitors to the Zig
Zag railway and tunnels. The study area is also located beyond visual distance to the
heritage listed sections of the railway. Due to this, it is considered that the proposed
work within the study area will NOT impact the Great Zig Zag railway and tunnels.
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Figure 5.2.1: Plan of the Great Zig Zag Railway and Reserve. 52

Figure 5.2.2: Map of the Great Zig Zag Railway
Deviation Tunnels. 53

52

Heritage Council of NSW. 1999. ‘Great Zig Zag Railway and Reserves’ listing 00542 on the State
Heritage Register. PCO Plan Number 542. Office of Environment and Heritage. NSW Government.
Available http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=5045513#adimage-4.

Cosmos Archaeology Pty Ltd

114

Bells Line of Road Corridor – Chifley Road Upgrade: Non-Aboriginal Heritage Assessment and
Statement of Heritage Impact

Figure 5.2.3: Map of the Ten Tunnel railway deviation (green dashed line) and
the Zig Zag Rail Corridor (black dashed line, extending from the ‘Zig Zag’ red
dot and to the east). The start and end of the Ten Tunnel railway deviation
protected area is annotated in green. 54

Figure 5.2.4: Map of the Ten Tunnel railway deviation
showing the location of the ten tunnels, which delineate the
start and end of the curtilage for the heritage listing. 55

53

Heritage Council of NSW. 1999. ‘Great Zig Zag Railway deviation tunnels’ listing 01037 on the State
Heritage Register. SHR Plan 2395. Office of Environment and Heritage. NSW Government. Available
http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=5012082#ad-image-0.
54 Heritage Council of NSW. 2009a. ‘Bell to Zig Zag Ten Tunnel Railway Deviation and Zig Zag Rail
Corridor’ listing on the s170 Conservation Register of RailCorp (now NSW Trains). Map. Office of
Environment and Heritage. NSW Government. Available
http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=4800183#ad-image-0.
55 Heritage Council of NSW. 2009b. ‘Bell to Zig Zag Ten Tunnel Railway Deviation and Zig Zag Rail
Corridor’ listing on the s170 Conservation Register of RailCorp (now NSW Trains). Map. Office of
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5.3

Lithgow Heavy Anti Aircraft Gun Stations and Dummy
Station

The Lithgow Anti Aircraft Gun Stations and Dummy Station, totalling in three separate
sites, have state significance as the only known inland heavy anti aircraft gun stations
of their type in NSW. They were established as part of the network of defence sites at
Lithgow during the latter half of World War Two. The stations are listed in two statutory
registers of relevance to this study:
•

Lithgow Heavy Anti Aircraft Gun Stations and Dummy Station (SHR 01862)

•

Gun Emplacements – Archaeological Site (Lithgow LEP 2014 A176).

The gun emplacements listed as an archaeological site on the Lithgow LEP 2014 is
one of the three sites of the SHR listing, and the only one within the vicinity of the study
area. This emplacement is over 0.5 km from the study area. Based on the listings
above, the gun emplacement site is protected under the NSW Heritage Act (1977) as
well as the EP&A Act (1979) requiring an impact assessment of proposed work.
This particular gun emplacements site is named ‘Lithgow Anti Aircraft Gun Battery B’
on the SHR (Figure 5.3.1). Gun Battery B is located next to Chifley Road and in close
proximity, approximately 25 m, to Ancillary site 4, as shown in the map provided of the
site and an overlay with the map of ancillary sites (Figure 5.3.2 and Figure 5.3.3).
There will be no direct (physical) impact to the significance values of these listings.
However, the likelihood of an indirect impact as a result of the proposed work within the
study area is assessed.
An indirect impact could include altered views, access or amount of traffic to the site.
Access to the site from Chifley Road is not located within the study area, nor is it within
visual distance to the study area, however Ancillary site 4 is located across the
entrance route to the gun battery and will likely restrict access to the site. This ancillary
location was selected as it has been previously used as a compound site. 56 The use as
a compound site will likely involve increased traffic at this location. However, the traffic
and restriction of access to the gun battery will exist only as long as the work and
access will return to current state upon completion. It is assessed that the there will be
NO impact to the gun emplacement sites other than temporary loss of public access to
Gun Battery B during propose construction.

Environment and Heritage. NSW Government. Available
http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=4800183#ad-image-2.
56 Pers. Comm. Andrew Cook, RMS, 10th March 2016.
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Figure 5.3.1: Photographs of Gun Battery B. 57

57

Heritage Council of NSW. 2011. ‘Lithgow Heavy Anti Aircraft Gun Stations and Dummy Station’ listing
01862 on the State Heritage Register. Gun Battery B. Office of Environment and Heritage. NSW
Government. Available
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=5061196.
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Figure 5.3.2: Map of Lithgow Anti Aircraft Gun Battery
B. 58

58

Heritage Council of NSW. 2011. ‘Lithgow Heavy Anti Aircraft Gun Stations and Dummy Station’ listing
01862 on the State Heritage Register. SHR Plan 2345-Gun Battery B. Office of Environment and Heritage.
NSW Government. Available
http://www.environment.nsw.gov.au/heritageapp/HeritageItemImage.aspx?ID=5061196#ad-image-14.
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Figure 5.3.3: Map of Lithgow Anti Aircraft Gun Battery B situated on a map of the
Bells Line of Road – Chifley Road upgrade Scenic Hill proposal area and ancillary
site locations. (Source: Supplied by Coffey)
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6.0

NON-ABORIGINAL ARCHAEOLOGICAL
POTENTIAL WITHIN THE STUDY AREA

The field inspection carried out on 20 and 21 January 2016 identified 24 cultural sites
within the study area. However, much of the area within the study area is covered in
vegetation of sufficient density so as to limit ground visibility. As a consequence it is
possible that some non-Aboriginal archaeological sites were not observed. Also, in
some sections of the study area the ground was assessed as too steep to examine,
however archaeological potential in such areas would be very low.
Based on the findings of the historical review and field inspection the following
assessment of non-Aboriginal archaeological potential within the study area is
presented in Table 6.0.1. The potential for archaeological remains is based on the
likelihood of their occurrence and does not include the cultural sites already identified,
with the exception of CRSH 17 and CRSH 18. The archaeological potential of these
two sites could not be assessed on account of the obscuring vegetation.
Table 6.0.1: Likelihood of occurrence of non-Aboriginal archaeological sites
within study area.
Likelihood –
Scenic Hill

Likelihood –
Clarence

Foundation (embankment)

None

Very unlikely

Culvert (ashlar masonry)

None

Very unlikely

Dumps (discrete scatters of construction waste – sandstone,
ferrous)

None

Unlikely

Work sites (machinery pads – sandstone, benched ground)

None

Unlikely

Camp sites (stone hearths, stone piers, tin cans, bottle glass,
ceramic shards, shallow drainage lines)

None

Unlikely

Unlikely

Unlikely

Unlikely

Likely

None

Very unlikely

Dumps (discrete scatters of construction waste – sandstone,
ferrous)

Very unlikely

Unlikely

Camp sites (stone hearths, stone piers, tin cans, bottle glass,
ceramic shards, shallow drainage lines)

Very unlikely

Unlikely

Unlikely

Unlikely

Roads/tracks (graded ground, gutters, concrete and/or
sandstone retaining walls)

Unlikely

Unlikely

Culvert (concrete)

Unlikely

Unlikely

Likely

Likely

Unlikely

Unlikely

Site types
Known Activity: Railway Construction 1860s to 1910

Blazed trees
Known Activity: Road Construction 19th Century
Roads/tracks (manually benched ground, low stone retaining
walls, drainage lines)
Culvert (ashlar masonry)

Blazed trees
Known Activity: Road Construction 20th Century

Dumps (discrete scatters of construction waste – sandstone,
ferrous, bitumen, concrete)
Work sites (machinery pads – sandstone and/or concrete,
ferrous waste). Includes CRSH 17 and CRSH 18.
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Likelihood –
Scenic Hill

Likelihood –
Clarence

Unlikely

Unlikely

Building sites (benched ground, low sandstone and/or
concrete retaining walls, brick scatter, fence posts,
corrugated iron sheets, sandstone and/or brick stubs of
fireplaces)

Unlikely

Likely

Dumps (bottles, cans, other household waste)

Unlikely

Likely

Site types
Blazed trees
Known Activity: Habitation (includes school at Clarence)

The assessment that it is likely that the remains of earlier roads are within the Clarence
section of the study area is based on plans from the 1860s showing Bells Line of Road
winding through the area (see Figure 4.20.3). Also within the study area at Clarence
there are documented buildings – the Newnes Junction School established in 1914 and
a hut site nearby to the west (see Figure 4.20.5).
An overlay of the alignment of Bells Line of Road, the hut and fencing and the Newnes
Junction School onto the proposal is shown in Figure 6.0.1. The area between
chainages 5850 and 6000 has archaeological potential with respect to remains
associated with aforementioned road and structures.

Figure 6.0.1: Overlay of Bells Line of Road 59, the allotment boundaries of the Newnes
Junction Public School and the hut site and fence lines 60 with the proposal.

The assessment that there is a very low likelihood that sandstone culverts associated
with the railway are to be found in the study area is based on belief that all areas where
culverts are likely to be present were inspected.
59

NSW Surveyor General’s Office. 1869 and annotated to 1911. Plan of Main Western Railway. NSW
Land Titles Office. Crown Plan M448-3090.
60 Walker, K. 1944. Plan of Proposed Road, Parishes of Lett and Clwydd, County of Cook, Land District of
Lithgow, Land Board District of Orange, Shire of Blaxland. NSW Land Titles Office. Crown Plan R23304
1603R.
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7.0

SUMMARY

Based on the conduct and findings of this study the following key findings are
presented:
•

A road named Bells Line of Road passed through the Clarence section of the
study area towards Lithgow valley as early as 1869

•

A portion of the original 1869 alignment of the Western railway line which was
abandoned in 1897 is located within the study area

•

Newnes Junctions Public School was established within the study area in 1914
which reflects the level of settlement in the wider area and increases the
archaeological potential in and around the school site

•

Work on the current alignment of Chifley Road commenced in WWII and was
completed by 1950

•

The sections of Chifley Road within the Clarence section of the study area
follow portions of the original 1860 railway line, while there does not appear to
have been an earlier road in the Scenic Hill portion of the study area prior to
WWII

•

The site inspection conducted on the 20 and 21 January 2016 identified 24
potential heritage items ranging from culverts constructed from sandstone
ashlar masonry to discrete dumps of bitumen and concrete

•

Two additional items were added after the field inspection after further historical
research was carried out

•

Of the 26 potential heritage items located in the study area, 17 were assessed
to be of Local cultural heritage significance, while the remaining nine were not
considered to be heritage items

•

Of the 17 assessed heritage items, 14 are to be directly impacted by the work
through burial, excavation or demolition. The remaining four items could be
inadvertently impacted through vegetation clearance and machinery
movements during the construction phase

•

The study found it was likely that archaeological evidence relating to 19th
century roads and habitation in the late 19th to mid-20th centuries are present
within the Clarence section of the study area

•

Within the vicinity of the study area are six heritage listings which relate to the
Blue Mountains, the Zig Zag Railway and the WWII anti-craft battery site near
Lithgow. It has been assessed that these sites will not be impacted by the
work.

A summary of each potential heritage item that was assessed in this report is
presented below in Table 7.0.1, along with the proposed impact to that item:
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Table 7.0.1: Summary of potential heritage items and proposed impacts.

Site Name

Identified Item

Location
(Estimated Roads
and Maritime
Chainage Location)

Significance

Archaeological or
Heritage Impact

CRC 01

Clarence road over rail
bridge

6255

Local.

Replacement, demolish
existing bridge

CRC 02

Sandstone culvert at
Dargan Creek

5740

Local.

Outlet extended by 12-14
m. Bury and conceal current
outlet.

CRC 03

Formation

5815 to 5900

Local.

Burial of eastern end.

CRSH 04

Stone lined gutter

13315

Local.

Realigning road over
feature.

CRSH 05

Culvert

14720

Local.

Realigning road over
feature.

CRSH 06

Benched track

14695 to 14715

Local.

Realigning road over
feature.

CRSH 07

Memorial

14735

Not a
heritage item.

No heritage impact.

CRSH 08

Culvert

14615

Local.

Realigning road over
feature.

CRSH 09

Stone lined gutter

a) 13315, b) 13740,
c)13640

Local.

Realigning road over
feature.

CRSH 10

Drain line

13890 to 13970

Not a
heritage item.

No heritage impact.

CRSH 11

Bulldozed track

13800 to 13970

Not a
heritage item.

No heritage impact.

CRSH 12

Blazed tree

13700

Not a
heritage item.

No heritage impact.

CRSH 13

Dump

13650

Local.

Realigning road over
feature.

CRSH 14

Stripped ground

13670

Not a
heritage item.

No heritage impact.

CRSH 15

Culvert

13270

Local.

Realigning road over
feature.

CRSH 16

Dump

13085

Not a
heritage item.

No heritage impact.

CRSH 17

Concrete and sandstone
conglomeration

13170

Local.

Burial of part or all of
feature.

CRSH 18

Dry rubble sandstone wall

13200

Local.

Burial of part or all of
feature.

CRC 19

Concrete pad

5980

Local.

Removal of 4 m or 20% of
the item with potential
impact from heavy
machinery during
construction to the surviving
portion.

CRC 20

Pine trees

5935 to 6005

Not a
heritage item.

No heritage impact.
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Site Name

Identified Item

Location
(Estimated Roads
and Maritime
Chainage Location)

Significance

Archaeological or
Heritage Impact

CRC 21

Cutting and mound

5950

Local.

Potential impact from heavy
machinery during
construction.

CRC 22

Culvert

5550

Not a
heritage item.

No heritage impact.

CRC 23

Sandstone culvert

5360

Local.

Beyond impact.

CRC 24

Concentration of bitumen

13650

Not a
heritage item.

No heritage impact.

CRC 25

Clarence siding No. 2

6280

Local.

Work depot nearby.

CRC 26

1869 railway alignment
cutting

5560 to 5660

Local.

Some excavation into face
of cutting.
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8.0

MEASURES TO BE TAKEN TO MINIMISE IMPACT

Recommendations to avoid or minimise the identified impact to the known and potential
heritage items are detailed in Section 4 and are summarised below:
Recommendation 1 – Archival Photographic recording to be carried out for CRC
01 and CRC 02 prior to demolition and burial.
The archival recording is to meet the guidelines as set out in the NSW Heritage Office
guideline Photographic Recording of Heritage Items Using Film or Digital Capture
(revised 2006).
Recommendation 2 – Avoid impact during the construction phase to CRC 03,
CRC 19, CRC 21, CRC 23 and CRC 25.
This would involve establishing curtilages around these items to prohibit vehicle
movement as well as care to be taken to minimise impacts when clearing vegetation.
With respect to items CRC 03 and CRC 19, this recommendation applies to those
surviving portions which will not be deliberately removed and/or buried as part of the
construction.
Recommendation 3 – Avoid or minimise impact to outlet of CRC 02.
This can be achieved through the deployment of sufficient and suitable separation
fabric and/or plumbers sand at the interface of the outlet. This recommendation would
be implemented in consultation with the engineers who will be extending the culvert.
Recommendation 4 – Detailed archaeological recording of CRSH 06, CRSH 17
and CRSH 18 and CRC 19.
These sites are to be re-inspected and recorded by an archaeologist and after the area
has been cleared of vegetation. Care should be taken during clearance minimize the
amount of ground disturbance in these area.
Recommendation 5 – Preparation of a non-Aboriginal heritage management plan.
The plan should:

•

•

Detail procedures to follow in the event of the discovery of archaeological
remains during the construction phase as well as managing CRSH 06,
CRSH 17 and CRSH 18

•

Include details of the types of archaeological material that may be
uncovered and procedures that should be followed in the event that relics
are uncovered

•

Contain plans showing areas of high archaeological potential and as well
as the locations, and curtilage where relevant, of identified heritage items.

All personnel working on site would be provided with environmental training to
achieve a level of competence and awareness of the environmentally sensitive
areas associated with non-Aboriginal heritage, including the need to protect
these areas. Training would also include the application of Roads and
Maritime Standard Management Procedure: Unexpected Heritage Items..
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Summary
Biosis Pty Ltd has been commissioned by Coffey on behalf of Roads and Maritime Services (Roads and
Maritime) to undertake an Aboriginal archaeological assessment and survey for proposed Bells Line of Road –
Chifley Road upgrade. The proposed upgrade involves road realignment, bridge replacement, and safety
upgrades to Chifley Road in the Bells Line of Road corridor, NSW (the project area). This assessment has been
conducted in accordance with Stage 2 of the Procedure for Aboriginal cultural heritage consultation and
investigation 2011 (PACHCI) and will be used to inform a Review of Environmental Factors (REF) for the project.
The assessment included an archaeological survey of the project area incorporating a 50 metre buffer
surrounding the road alignment undertaken in accordance with the requirements of the Office of
Environment and Heritage's (OEH) Code of practice for archaeological investigation of Aboriginal Objects in NSW
2010 (the Code). This report details the results of background review, predictive modelling, field survey and
Aboriginal community consultation and makes recommendations for managing Aboriginal heritage.
Background research was undertaken into the project area, including a search of the Aboriginal Heritage
Information Management System (AHIMS) register and a review of previous studies undertaken within the
area. The search identified 97 Aboriginal archaeological sites within a 16 kilometre search area (the study
area), centred on the project area with none located within the project area boundary.
The site survey for the project area was conducted on 20 and 21 January 2016 by members of Biosis' heritage
team and representatives from the Bathurst Local Aboriginal Land Council (LALC). The field survey sampled all
landforms with the potential to contain Aboriginal heritage, recording any areas of exposure, the overall
visibility, and any disturbances at these locations. No previously unrecorded sites or objects were located
during the site survey.
The project area was considered to have low potential to contain Aboriginal sites, and as such no further
assessment is required for works to proceed.
A copy of the draft report was sent to Bathurst LALC for their review. The LALC responded stating that it
agreed with the report, and had no further comment.Based on the results of the background research and
field survey, a number of recommendations have been formulated relating to the proposed work. These
recommendations have been developed relevant to the project area and influenced by:
•

Predicted impacts to Aboriginal cultural heritage

•

The planning approvals framework

•

Current best conservation practise, widely considered to include:
–

Ethos of the Australia ICOMOS Burra Charter

–

The Code.

Before any impact occurs within the project area, the following is recommended:
Recommendation 1

No further archaeological assessment is required

It is recommended that no further archaeological assessment is required in the project area before the
proposed impacts.
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Recommendation 2
remains

Discovery of Unanticipated Aboriginal cultural material and human

All Aboriginal places and objects are protected under NPW Act. This protection extends to Aboriginal objects
and places that have not been identified but might be unearthed during work. Should an unexpected find be
identified during construction, all work in the vicinity of the find must cease and the Roads and Maritime
'Unexpected archaeological finds procedure' must be followed.
It is considered that the project area has a low potential to contain Aboriginal sites. These areas of low
potential, along with portions of the project area which have previously been subject to heavy disturbance,
have been mapped in Figure 13. There are no specific areas which are likely to contain a higher potential to
contain Aboriginal sites within the project area.
Recommendation 3

Cultural heritage induction required for all personnel on site

All personnel working on site should be provided with environmental training to achieve a level of
competence and awareness of the environmentally issues associated with Aboriginal heritage, including the
need to protect these areas. Training will include the application of the Roads and Maritime Standard
Management Procedure: Unexpected Heritage Items.
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1. Introduction
1.1 Project background
Biosis Pty Ltd has been commissioned by Coffey to undertake an Aboriginal archaeological assessment and
survey for the Bells Line of Road - Chifley Road upgrade (the proposal). The proposed upgrade works by
Roads and Maritime Services (Roads and Maritime) encompasses two portions of the road between the
intersection with the Darling Causeway at Bell and the Great Western Highway at Lithgow NSW, within the
Lithgow Local Government Areas (LGA) (Figure 1). This assessment will be used to inform an REF for the
project. The assessment included an archaeological survey of the project area incorporating a 50 metre buffer
surrounding the road alignment
This investigation has been carried out under Part 6 of the National Parks and Wildlife Act 1974 (NPW Act). It
has been undertaken in accordance with the Code. The Code has been developed to support the process of
investigating and assessing Aboriginal cultural heritage by specifying the minimum standards for
archaeological investigation undertaken in NSW under the NPW Act. The archaeological investigation must be
undertaken in accordance with the requirements of the Code. Specifically, sections 1 to 4 of this report have
been prepared in accordance with requirements 1 to 4 of the Code. The survey has been conducted in
accordance with requirements 5 to 10 of the Code and the reporting and assessment of results has been
conducted in accordance with requirement 11 of the Code.

1.2 Project area
The project area is located within the Lithgow Local Government Area (LGA), Parishes of Lett and Clwydd,
County of Cook (Figure 1). The project area incorporates a 50 metre buffer surrounding two portions of the
current alignment and is shown in Figure 2. The project area includes the Scenic Hill (Scenic Hill survey area)
and Clarence road over rail bridge (Clarence survey area) sections of Chifley Road. Chifley Road is about 20
kilometres long and is located in the western section of the Bells Line of Road corridor between Bell and
Lithgow in NSW. Scenic Hill is located about 3 kilometres east of Lithgow and the Clarence road over rail
bridge is located about 5 kilometres west of Bell.

1.3 Planning approvals
The proposal will be assessed against Part 5 of the Environmental Planning and Assessment Act 1979 NSW.
Other relevant legislation and planning instruments informing this assessment include:
•

Environmental Protection and Biodiversity Conservation Act 1999

•

National Parks and Wildlife Act 1974 (NSW)

•

National Parks and Wildlife Amendment Act 2010 (NSW)

•

Infrastructure SEPP 2007

•

Lithgow Local Environmental Plan 2014.
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1.4 Assessment objectives
The following is a summary of the major objectives of the assessment:
•

Conduct background research in order to recognise any identifiable trends in site distribution and
location

•

To search statutory and non-statutory registers and planning instruments to identify listed Aboriginal
cultural heritage sites within the project area (Requirement 1)

•

To highlight environmental information considered relevant to past Aboriginal occupation of the
locality and associated land use and the identification and integrity/preservation of Aboriginal sites
(Requirement 2)

•

To summarise past Aboriginal occupation in the locality of the project area using ethnohistory and
the archaeological record (Requirement 3)

•

To formulate a model to broadly predict the type and character of Aboriginal sites likely to exist
throughout the project area, their location, frequency and integrity (Requirement 4)

•

To conduct a field survey of the project area to locate unrecorded or previously recorded Aboriginal
sites and to further assess the archaeological potential of the project area (Requirements 5 to 10)

•

To assess the significance of any known Aboriginal sites in consultation with the Aboriginal
community

•

To identify potential project-related impacts to any known or potential Aboriginal sites within the
project area

•

To recommend strategies for the management of Aboriginal cultural heritage within the context of
the proposal.

1.5 Investigators and contributors
The roles, previous experience and qualifications of the Biosis project team involved in the preparation of this
archaeological report are described below in Table 1.
Table 1

Investigators and contributors

Alexander Beben

MA (Arch)

Alexander Beben is a Senior Archaeologist with Biosis Pty Ltd Sydney office.
Alex has ten years archaeological experience and has conducted over 100
heritage projects across Australia and internationally in the UK and Italy. He has
extensive experience in the successful completion of Aboriginal and Historical
assessments, archaeological surveys, excavations, permits and management
plans. Alex is accomplished in obtaining approvals under the NSW National
Parks and Wildlife Act 1974 and NSW Heritage Act 1977. He has operated as the
heritage consultant within large multidisciplinary teams tasked with managing
heritage values under the Environment Protection and Biodiversity Act 1999 (EPBC
Act).

10 years experience
Project Roles
•
Archaeological survey
•

Technical review.

Alex has primarily undertaken projects on the east coast in New South Wales
and Victoria and has a detailed understanding of the heritage values within the
Illawarra, Sydney Basin, Cumberland Plain, Hunter Valley and rural areas such
as Northern, Central West and Southern NSW. He has operated as the heritage
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Alexander Beben

MA (Arch)

10 years experience

consultant within large multidisciplinary teams tasked with delivering
Environmental Impact Assessments (EIAs) under the NSW Environmental
Planning and Assessment Act 1979 (EP&A Act) and Commonwealth projects under
the Environmental Protection and Biodiversity Act 1999 (EPBC Act).
Nicole Castle

BA (Hons) Archaeology / BCom

Nicole Castle is an Archaeologist with Biosis Pty Ltd Sydney office. Nicole has five
years archaeological experience and has conducted numerous heritage projects
across New South Wales, particularly within the Cumberland Plain in Sydney,
central NSW and the Illawarra. Nicole is experienced in desktop assessments,

5 years experience
Project Roles
•
Project manager
•

Archaeological survey.

archaeological field surveys, test and open area salvage excavations, archaeological
monitoring, and recording and analysis of cultural material. Her skills also include
cultural heritage assessment reports, due diligence assessments, AHIP applications,
archaeological reports and preparation of AHIMS site cards. Nicole has skills in
project management, Aboriginal stakeholder consultation and client liaison.
James Cole

BA (Hons) Archaeology

James Cole is an Archaeologist with Biosis Pty Ltd Sydney Office. James has two
years archaeological experience and as a consultant he has worked on a number of
Aboriginal and European heritage excavations across New South Wales, Victoria,
and Tasmania. James is skilled in both excavation and field recording and has
developed his skills in Aboriginal archaeology, serving as a key team member on a

2 years experience
Project Roles
•
Background research
•

Archaeological survey

•

Preparation of the report.

number of projects in Western Sydney, the Illawarra, and the Hunter Region. James
has skills in Aboriginal consultation, background research, predictive modelling,
archaeological surveys and test excavation. This experience has expanded his skills
in archaeological research and report writing, where he has been the primary
author of a number of reports.
Lauren Harley

Dip GIS

Lauren is a GIS Operator with the Biosis Sydney Resource Group. Lauren has over
six years experience in the field of GIS and has worked on a diverse range of
projects within both the private and public sectors.

6 years experience
Project Roles
•
GIS mapping

Before joining Biosis in 2015, Lauren worked within local government as a GIS
Officer in the Land and Property Services Branch at Hornsby Council. In this role,
Lauren was responsible for maintaining Council’s GIS and Property Management
Systems. Lauren also provided technical and expert advice for a wide range of land
and property information matters and trained staff in the use of GIS and related
systems.
Since joining Biosis, Lauren's experience with the preparation and production of
high quality maps and plans and her proficiency across a wide range of technical
skills including georeferencing, data conversion, data extracts, digitising, spatial
analysis and data management has been demonstrated.
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2. Development proposal
Roads and Maritime is planning to upgrade the existing Clarence road over rail bridge and a descending lane
and grade and curve improvements at Scenic Hill.
The proposed upgrade to the Clarence road over rail bridge would include the following main features:
•

Construction of a new bridge offset about 5m to the north of the existing bridge spanning the Main
Western Railway

•

A superstructure consisting of Super T girders to provide a single span of 18.5 metres and an overall
bridge deck width of about 12 metres

•

Demolishment of the existing Clarence road over rail bridge

•

Additional roadwork on the approaches to merge the new bridge alignment with the road existing
alignment

•

Realignment of the existing alignment west of the Clarence cuttings to an 80 kilometre/hour design
and removal of the broken back curve

•

Improvements to the Chifley Road and Clarence Colliery Road intersection including improved sight
distances, intersection delineation and construction of an eastbound acceleration lane from the
intersection.

The proposed upgrade to Scenic Hill would include the following main features:
•

Widening of the existing alignment with curve improvements for the top and middle curves providing
two westbound lanes from the top curve down to the Ex-Prisoner of war (Ex-POW) Memorial access.

•

Construction of a central barrier for the full length of Scenic Hill, with a break to allow access to the
Ex-POW Memorial

•

Realignment of the bottom curve to a 40 metre radius with minor grade improvements

•

Construction of a retaining wall about 120 metre long east of the Ex-POW Memorial access

•

Upgrading the existing drainage.
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3. Desktop assessment
A desktop assessment has been undertaken to review existing archaeological studies for the project area and
surrounding region. This information has been synthesised to develop an Aboriginal site prediction model for
the project area and identify known Aboriginal sites and/or Places recorded in the project area. This desktop
assessment has been prepared in accordance with requirements 1 to 4 of the Code.

3.1 Landscape context
It is important to consider the local environment of the project area in any heritage assessment. The local
environmental characteristics can influence human occupation and associated land use and consequently the
distribution and character of cultural material. Environmental characteristics and geomorphological
processes can affect the preservation of cultural heritage materials to varying degrees or even destroy them
completely. Landscape features can contribute to the cultural significance places can have for people.

3.1.1 Topography and hydrology
The majority of the project area and the area surrounding it to its north and east is contained within the
Narrabeen Group of sandstone formations. A small portion of the Scenic Hill survey area is contained in the
Illawarra Coal Measures. To the west of the project area, the Illawarra Coal Measures run into the Narrabeen
Group and the Berry Formation (Figure 4).
The Narrabeen Groups consist of Triassic sediments responsible for the steep cliffs and plateaus of the Blue
Mountains (King 1993, p. 3). Quartz-lithic sandstone is the most common rock type in this group, with
conglomerate, claystone, ironstone, and shale forming thin beds between layers. The Illawarra Coal Measures
in the western Blue Mountains consist of coal, shale, sandstone, conglomerate, limestone, dolomite,
claystone, mudstone, torbanite, and siltstone. The portion of the Illawarra Coal Measures immediately to the
west of the project area is known to be a coal bearing seam. Given this abundance of sandstone in the local
area, the potential for related sites such as rock engravings, grinding grooves, and rock shelters, is
significantly heightened.
Owing to the underlying geology of the area, its topography is known to be stark, with precipitous cliffs and
steep slopes being common. As noted above, the Narrabeen Group also gives the Blue Mountains its
characteristic plateaus, with crests and ridgelines also being common in the area. The western portion of the
project area overlying the Illawarra Coal measures appears to be in more of a valley area. The presence of
clifflines in the area heightens the potential for rock shelters to be identified in the local area, and this
potential is reflected in the AHIMS results.
The majority of the Scenic Hill survey area is located on crests and slopes with a relatively high elevation, and
as such there are no permanent water courses flowing through it. A number of ephemeral drainage lines
area present running down the slopes toward Lithgow. Ida Falls Creek, a third order ephemeral stream is
located about 150 metres east of the Scenic Hill survey area, at the base of a slope. The Clarence survey area
is located in close proximity to a number of water sources. There are a number of first and second order
drainage lines and ephemeral tributaries running through it, including an tributary of the third order Dargans
Creek, an ephemeral stream running parallel to the western portion of the alignment, about 100 metres to its
north. In addition to this, Dargans Creek flows through the project area (Figure 3).
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Stream order is recognised as a factor which helps the development of predictive modelling in Aboriginal
archaeology in NSW. Predictive models which have been developed for the region have a tendency to favour
permanent water courses as the locations of campsites as they would have been more likely to provide a
stable source of water and by extension other resources which would have been used by Aboriginal groups.

Plate 1

Diagram showing Strahler stream order (Ritter et al, 1995, p. 151)

The stream order system used for this assessment was originally developed by Strahler (1952). It functions by
adding two streams of equal order at their confluence to form a higher order stream, as shown in Plate 1. As
stream order increases, so does the likelihood that the stream would be a perennial source of water.
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3.1.2 Soil landscapes
Owing to the geographical complexity of the area, there are a large number of distinct soil landscapes present
in and around the project area. Within the Scenic Hill survey area, the Lithgow, Hassans Walls, and
Wollangambe soil landscapes are present, and within the Clarence survey area, the Deanes Creek,
Wollangambe, and Mount Sinai landscapes are present (Table 2 and Figure 5).
Table 2

Soil landscapes within the study area

Soil landscape

Description

Lithgow

A residual landscape (one where deep soils have formed by in situ weathering of parent materials)
typically found overlying the Illawarra Coal Measures and Berry Formation. Its typical relief is less than
25 metres, with rock outcrops being rare within the landscape. It consists of moderately deep (<120 cm)
soils on upper slopes and well drained areas, and deep (>170 cm) soils on lower slopes and areas of
poor drainage. Typical depth to subsoil is less than 35 centimetres.

Mount Sinai

A vestigial landscape (one where shallow soils have formed by in situ weathering of parent materials)
found overlying the Narrabeen Group of sandstone formations. Its local relief is up to 130 metres, with
moderately to steeply inclined slopes, its topography is made up of narrow rocky convex crests and
rolling to steep hills. Rock outcrops are common. Soils in this landscape tend to be shallow, being about
30 centimetres in depth on crests and sideslopes, and less than 100 centimetres in other areas.

Hassans Walls

A colluvial landscape (one affected by mass movement) found overlying the Illawarra Coal Measures in
relation to the Narrabeen Group. It is dominated by sandy topsoils overlying clay subsoils at a typical
depth of less than 100 centimetres, depending on the landform. Its local relief is greater than 100
metres with precipitous sandstone cliffs and steep sideslopes being common. These slope gradients
are mostly greater than 40 per cent, becoming gentler on lower slopes.

Wollangambie

An erosional landscape (formed by the erosive action of running water) found overlying the Narrabeen
Group of sandstone formations. It consists of shallow to moderately deep soils, dominated by sandy
topsoils overlying clays. Its local relief is about 100 metres, with its topography consisting of rounded
narrow crests and moderately to steeply inclined sideslopes. It consists of shallow soils on crests, rock
ledges, and broken scarps, and moderately deep soils on sideslopes and shale lenses.

Deanes Creek

A swamp landscape (dominated by ground surfaces and soils seasonally or perennially wet) found
predominantly on the Newnes Plateau overlying the Narrabeen Group of sandstone formations. It
consists of shallow to moderately deep topsoils dominated by loamy topsoil overlying clay subsoils. Its
local relief is less than 30 metres, and its topography consists of level to gently inclined narrow swamps.

The Lithgow soil landscape is present in the western portion of the Scenic Hill survey area at the base of
Scenic Hill. The Hassans Walls landscape is present in the same location as Scenic Hill, and the Wollangambie
landscape occupies the southern Portion of the Scenic Hill survey area and the central portion of the Clarence
survey area. The Deanes Creek landscape is present at the western tip of the Clarence survey area, and the
Mount Sinai landscape at its eastern end.
An understanding of soil landscapes is useful in the development of predictive modelling and in identifying
areas of archaeological potential, as they provide some insight into the local environment, and indicate the
potential for the area to retain Aboriginal artefacts and sites.
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3.1.3 Landscape resources
Vegetation in the project area included open woodland with low open forest in sheltered valleys (King,1993, p.
89). Tree species characteristic to the area would have included black ash, narrow-leaved stringybark, red
bloodwood, Blue Mountains ash, broad- and narrow-leaved peppermint, grey gum, and Sydney peppermint,
with understories on sunshine wattle, small-leaved boronia, and mat-rush, along with laurel and broad-leaf
geebung. Sedgeland communities would also be common in swampy areas (King 1993, p. 104). Stringybark
species were used in the making of cloaks, while the bark from eucalypt species were used to make
temporary huts and shelters (Attenbrow, 2001, p. 114).

3.1.4 Land use history
The project area has been used extensively in the recent past as a roadway. Currently it contains portions of
Chifley Road, and during the survey, various culverts and alignments associated with earlier road
infrastructure were observed.
The first route through the Blue Mountains, now the Great Western Highway, was established by Blaxland,
Lawson, and Wentworth in 1813, who were soon followed by George Evans, a government surveyor sent to
confirm their group and who crossed the great dividing range, travelling as far west as Bathurst before
turning back. This route remained the only established crossing of the Blue Mountains until 1823, when the
Bells Line of Road route was established by Archibald Bell, Jr and two Aboriginal guides.
Although the route represented a more direct crossing of the Blue Mountains, the Great Western Highway
has remained the most used route to the present day. The Great Western Highway continued to develop
throughout the 19th and 20th centuries, while comparatively little money was spent on Bells Line of Road,
leading it to be comparatively underdeveloped and used primarily as a stock route (Roads and Traffic
Authority, 2005). During the Second World War, work started on making the corridor an alternative route
across the Blue Mountains, but as military operations moved away from Sydney, the work was not completed
until after the war ended, with the road being constructed in four stages between 1939 and 1949 (Roads and
Traffic Authority, 2006) .

3.2 Previous archaeological work
A large number of cultural heritage surface (surveys) and sub-surface (excavations) investigations have been
conducted throughout the Blue Mountains region of New South Wales in the past 30 years. There has been
an increasing focus on cultural heritage assessments in NSW due to ever increasing development, along with
the legislative requirements for this work and greater cultural awareness of Aboriginal cultural heritage.

3.2.1 Regional overview
A number of Aboriginal cultural heritage investigations have been conducted in the Lithgow area. Models for
predicting the location and type of Aboriginal sites with a general applicability to the region and thus relevant
to the project area have also been formulated, some as a part of these investigations and others from cultural
heritage investigations for relatively large developments.
RPS (2014) completed a Cultural Heritage Impact Assessment as a part of a proposal for the extension of
mining operations, about nine kilometres to the north of the Scenic Hill survey area. The assessment included
Aboriginal consultation, background research, and field survey of the area. The underlying geology of the
region is primarily composed of sandstone bedrock, with deep incised gorges, steep cliffs and pagodas, and
narrow valleys. Owing to the size of the area being studied, there were a wide variety of soil landscapes
present, with RPS noting that the topsoils could be up to 100 centimetres deep in some areas, particularly
within colluvial and residual landscapes. The environmental background indicated the presence of rock
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shelters in the area, as well as chert and quartz, both favourable materials for stone artefact manufacture. It
noted potential for subsurface deposits to be present where topsoils remained deep and undisturbed.
A total of 49 Aboriginal sites were identified within the application areas through a search of the AHIMS
register, with 14 of these sites falling within surveyed areas. None of these sites are located in close proximity
to the current project area. Rock shelters, either containing art or deposits, were the most common site type
identified, with artefact sites also being relatively common. It was predicted that rock shelters would be the
most commonly identified sites within the survey areas, with some potential for artefact sites and grinding
grooves to be found. It also noted that scarred trees may occur in areas of mature growth. Potential
Archaeological Deposit (PAD) sites were considered unlikely, as the area was composed primarily of erosional
soil landscapes.
The survey identified no new Aboriginal sites, and of the sites identified by previous survey, nine were
relocated. The lack of newly identified sites was attributed to the thoroughness of previous surveys.
Comber Consultants (2009) undertook the preliminary environmental investigation for the Great Western
Highway upgrade between Mount Victoria and Lithgow, about five kilometres south of the current project
area. The report consisted of community consultation and a desktop review in order to identify potential
constraints and corridor options. An extensive background review was conducted which led to a number of
statements being made about cultural sensitivity in the area:
•

"The head of open valleys where easy access to the plateau was available and where upland swamp
resources were concentrated might contain major site complexes.

•

The areas above major creeklines and around swamps may contain large sites.

•

The areas above tributaries which may contain small sites.

•

Elevated positions above creeks and swampy areas may contain small, sparse artefact scatters. They may
also contain axe grinding grooves.

•

Rock art sites and rockshelters which may contain evidence of occupation will be located within sandstone
escarpments.

•

Scarred trees may be located in areas of old growth forest in association with open artefact scatters."
(Comber Consultants, 2009, p. 65)

This led to their assessment that a number of landforms within the area would be more likely to contain a
greater number of sites. These higher sensitivity constraints included ridge lines, spur crests and saddles,
alluvial terraces and channels, and creeklines. Medium sensitivity constrains included footslopes and steep
slopes, while areas of clear disturbance such as towns and villages were considered to be low sensitivity.
Based on the landform mapping, it was identified that the largest number of sites had previously been
identified in ridge crests, followed by spur crests or saddles and alluvial terraces. As no field assessment was
carried out as a part of this assessment, these predictive statements were not tested.
RPS (2013) undertook an assessment at the Clarence Colliery, about five kilometres north of the current
project area. Predictive modelling undertaken for the project suggested that rock shelters would be likely to
occur within the survey area owing to its underlying geology, and owing to the presence of appropriate raw
materials, stone artefact sites were also likely to occur. It also stated that if large fine-grained sandstone
sheets were present either on the plateau or near to water sources, grinding groove sites may be identified
(RPS, 2013, p. 23). The background also noted most artefacts from previously identified sites were composed
of chert, quartz, quartzite, or mudstone.
AHIMS sites previously identified in the survey area included five rock shelters, three artefact sites, and one
grinding groove site. None of these sites are located in close proximity to the current project area. The survey
relocated three of these sites, and did not locate any new Aboriginal sites. No areas of archaeological
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sensitivity were identified during the survey. The reasons given for this were primarily related to access issues
and dense vegetation.
Niche Environment and Heritage (Niche, 2014) undertook an assessment in advance of a quarry
expansion about ten kilometres to the south of the current project area. The geology of the local area was
noted to be different when compared to the typical sandstone geology of the Blue Mountains, being
dominated by igneous and metamorphic stone.
Analysis of AHIMS results conducted by Niche indicated that all sites identified in a regional context were
located within one kilometre of perennial water sources, with 71 per cent of these sites located within 500
metres of these sources. As the surveyed area was primarily located on moderate to steep slopes and
ridgelines inappropriate for camp sites, areas of higher potential were considered to be the bottom of lower
order drainage channels, areas of flat ground, rock outcrops, and sandstone escarpments. Surveys conducted
by Niche did not identify any Aboriginal objects or places, primarily owing to the poor visibility and lack of
exposure.

3.2.2 Local overview
A number of Aboriginal cultural heritage investigations have been conducted within a ten kilometre buffer of
the project area. Most of these investigations were development driven and have involved archaeological
survey but not excavation.
Kohen (1994) conducted an archaeological survey at the Bell Sand Quarry, about 200 metres east of the
Clarence survey area. The survey was conducted in advance of future sand quarrying work at the quarry. It
took in an area of 100 metres by 100 metres.
The surveyed areas consisted primarily of regrowth native vegetation, namely eucalypts with some scribbly
gum (Kohen 1994, p. 5). The area was located within the Hawkesbury Sandstone geological formation. Kohen
notes that this formation contains quartz pebbles suitable for the manufacture of stone artefacts, and that
these pebbles are present on the surface, likely having been exposed by the weathering of the sandstone.
Kohen's survey did not identify any Aboriginal objects or sites. The only raw material identified in the survey
area suitable for the manufacture of stone artefacts was quartz.
Robynne Mills Archaeological and Heritage Services (Mills ,2000a) completed an assessment in advance
of proposed extensions to the Clarence Colliery, about one kilometre north of the Clarence survey area. Mills'
predictive model stated that the most sensitive landform units would be the edges of swamps, creek lines,
and exposed sandstone ledges.
The survey identified six open camp sites, two rock shelters, five PADs, two scarred trees, two isolated finds,
and six areas of potential archaeological sensitivity distinct from the PADs. Two of these open camp sites
were identified immediately to the north of Dargans Creek, located about 800 metres to the north of the
Clarence survey area.
OzArk Environmental & Heritage Pty Ltd (OzArk, 2012) completed an Aboriginal and historical assessment
for the Clarence Water Transfer Scheme project in the Lithgow LGA, about one kilometre to the north of the
Clarence survey area.
Predictive modelling for the project drew heavily from previous work linking stream order to site size and
complexity, stating that artefact sites along major creeks and rivers would indicate permanent or repeated
occupation, with increasing distance and decreasing stream order indicating a decrease in site size and
complexity. It also identified the possibility for scarred trees to be present in areas not cleared for
transmission lines and roadways, shelter sites to be present where appropriate overhangs exist, and grinding
grooves to occur where there is appropriate sandstone outcropping.

© Biosis 2016 – Leaders in Ecology and Heritage Consulting www.biosis.com.au

17

The survey identified two sites toward the western edge of the surveyed area. The first was a set of four
grinding grooves in a bedrock slab along a cliffline about 30 metres from a water source. The second was a
chert core identified on a slope on a dirt road, and as such likely in a disturbed context. The discovery of both
sites was in line with the predictive model, which stated that isolated finds could be identified anywhere in the
landscape, and that grinding groves could be identified on suitable sandstone outcropping.
Mills (2000b) conducted an assessment for a proposed sand quarry and mine approximately 500 metres
east of the current project area. The assessment involved background research and field survey in
consultation with the LALC. Predictive modelling which was carried out drew heavily on previous work
completed by Gollan (1987) and MacIntyre (1990) in and around the Newnes Plateau, north of the area being
studied by Mills. It stated that the most likely site types would be:
•

"open camp sites which are most likely to be associated with creeklines

•

sites associated with sandstone landform areas (ie rock shelters, art sites, grinding grooves etc) Rockshelters
are most likely to be located at the base of sandstone outcrops or within eroded sandstone outliers below
cliff lines where there is easy access to swamps and creeklines. Grinding grooves would be anticipated in
association with water courses

•

scarred trees may occur across the survey area where old growth timber remains

•

isolated artefacts may occur across the survey area but are most likely to be located on the ridge lines which
were most likely used as transport routes through the area." (Mills, 2000, p. 9)

Based on this assessment, Mills predicted that the most sensitive areas would be ephemeral creeklines and
exposed areas of sandstone. No archaeological sites were identified during the survey. Mills states that this
may be attributable to the physical characteristics of the survey area, which is located well away from
permanent water sources, and contains steep sandy soils along with terrain unsuited to large camp sites.
RPS (2012) created an Aboriginal Cultural Heritage Management Plan for a proposed mine and sand quarry
at Newnes, about 500 metres east of the Clarence survey area. The assessment involved a background review
of the study area, including environmental context, review of previously identified sites and predictive
modelling, as well as setting out standards for monitoring to take place on the site.
The study area was contained primarily within the Narrabeen group, but also partially within the Hawkesbury
group, both of which are primarily quartz sandstone formations. The presence of these formations gave rise
to the potential for grinding groove, rock engraving, and rock shelter sites, owing to the sandstone geology
and topography of the area, and stone artefacts, owing to the presence of quartz. RPS' summary of the
environmental conditions states that the area was not favourable for open campsite occupation, with the
geological context suggesting the area would have provided rock shelters. It is likely that there would have
been a variety of animal and plant resources available to local groups.
A survey of the study area conducted by Mills (2000) was cited as the primary archaeological assessment of
the study area. The survey did not identify any Aboriginal sites or areas of sensitivity. Three reasons were
suggested to account for this lack of sites: the complete lack of sandstone outcrops in the area suitable for
Aboriginal occupation, the lack of permanent water sources, and the steep terrain, which would not be
suitable for large campsites.
RPS created a predictive model which accounted for site types which had previous been identified in the local
area. These site types included: isolated finds, rock shelters, grinding grooves, artefact scatters, scarred trees,
and stone arrangements. The identified potential for all of these site types was low (RPS, 2012, pp. 16-19).
Kelton (2000) undertook an assessment of the Marangaroo Department of Defence Site, about three
kilometres north-west of the project area. The geological features of the surveyed area were similar to the
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current project area, containing the Narrabeen Group and Illawarra Coal Measures in addition to the
Shoalhaven group metamorphosed sediments and volcanics.
Kelton's predictive model stated sites were likely to occur in:
•

"Open camp sites situated on alluvial and colluvial terraces and adjacent low, gently sloping hillslopes and
low ridge crests associated with perennial, spring fed creeklines, spring-soak areas and 'hanging' swamps;

•

Rockshelters / rock shelter art sites located at the base of sandstone escarpments/outcrops or associated
with weathered or eroded sandstone outliers below cliff lines where there is easy access to swamps and
creeklines;

•

Axe grinding grooves in association with water courses where suitable sandstone outcrops occur;

•

Ceremonial stone arrangement sites on the tops of exposed flat sandstone platforms/cliffs;

•

Rock carvings (petroglyphs) on the tops of exposed flat sandstone platforms/cliffs;

•

Scarred tree sites where old growth timber remains particularly within close proximity to known or
predicted occupation areas; and

•

Isolated artefacts may occur across the survey area, but are most likely to be located on ridge lines and
along creeklines and adjacent terraces which may have been used as occupation areas or as movement
corridors." (Kelton, 2000, p. 31).

In discussing areas of archaeological sensitivity, Kelton predicted that the most sensitive areas would be the
edges of swamps, creeklines, eroding bases of sandstone escarpments, exposed sandstone ridgelines, and
isolated sandstone outcrops in close proximity to water sources. Kelton cited a previous study to quantify this
proximity, stating that in the Portland Plateau tablelands to the west of the study area, the majority of
campsites were found to occur within 90 metres of water sources.
The survey covered an area of about 1700 hectares and identified 12 rock shelters, four open campsites, one
isolated artefact, and three PADs. Two of these areas were located on the banks of the Marrangaroo Creek,
and the third next to a spring-fed creek. All PADs were identified in association with open camp sites.
Based on the results of the survey, Kelton made a number of statements about sites in the study area:
•

Open camp sites were located in less disturbed areas in close proximity to reliable water sources,
across a range of landforms. The focus of sites was along the Marrangaroo Creek and its tributaries.

•

Rock shelter sites were located along the cliff lines on the western edge of the Newnes Plateau, with
more elevated sites not containing art, appearing to have been used purely for occupation.

•

The isolated artefact was located on a steep upper hillslope in close proximity to three rock shelter
sites, indicating that it was likely a dropped single artefact.

3.2.3 AHIMS site analyses
A search of the OEH Aboriginal Heritage Information Management System (AHIMS) database (Client Service
ID: 205506) undertaken on 5 January 2016 identified 97 Aboriginal archaeological sites within a 16 kilometre
by 16 kilometre search area (the study area), centred on the project area (Figure 6). None of these registered
sites are located within the project area. AHIMS search results are provided in Appendix 1. Table 3 provides a
breakdown of the site types identified by the search. The mapping coordinates recorded for these sites were
checked for consistency with their descriptions and location on maps from Aboriginal heritage reports where
available. These descriptions and maps were relied upon where notable discrepancies occurred.
It should be noted that the AHIMS database reflects Aboriginal sites that have been officially recorded and
included on the list. Large areas of NSW have not been subject to systematic, archaeological survey; hence
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AHIMS listings may reflect previous survey patterns and should not be considered a complete list of
Aboriginal sites within a given area. Some recorded sites comprised of more than one element, for example
artefacts and a modified tree, however for the purposes of this breakdown and the predictive modelling, all
individual site types will be studied and compared. This is why there are 113 results presented here,
compared to the 97 sites identified in AHIMS.
A simple analysis of the Aboriginal cultural heritage sites registered within the study area indicates that
artefact sites are the most common, accounting for more than 50 per cent of all identified sites, with rock
shelter sites also being quite common, accounting for 26 per cent of all identified sites. Although a large
number of site types are represented, they are present in quite low numbers, for example: grinding grooves,
PADs, scarred trees, and burials. This makes it difficult to make accurate predictive statements relating to
them, as the sample size is quite low.
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4. Predictive model
Based upon the review of previous studies and environmental factors a model has been formulated to
predict the type and character of Aboriginal cultural heritage sites likely to exist throughout the project area
and where they are likely to be located.
The predictive model contained within this section is based upon:
•

Site distribution in relation to local soil landscapes, local geology, local hydrology and local
topography within the study area.

•

Consideration of site type, raw material types and site densities likely to be present within the study
area.

•

Findings of the ethnohistorical research on the potential for material traces to present within the
study area.

•

Potential Aboriginal use of natural resources present or once present within the study area.

•

Consideration of the temporal and spatial relationships of sites within the study area and
surrounding region.

Based on this information, a predictive model has been developed, indicating the site types most likely to be
encountered during the survey and subsequent sub-surface investigations across the present project area.

4.1 Analysis of Aboriginal occupation
The results of the regional AHIMS search exhibit a much wider variety of site types compared to those found
previously within the project area. The most commonly recorded site types in the wider region are artefact
sites, which represent a total of 53.9 per cent of all sites noted. The next most common site types are rock
shelters with deposit (16.8 per cent) and rock shelters with art (10.6 per cent). All other site types are relatively
rare in the vicinity of the project area.
One restricted site was also identified as a part of the AHIMS search. This site has been excluded from the
subsequent predictive modelling, its site data was unavailable. One site has also been identified as "not an
Aboriginal site". This is typically used to indicate a site which has been misidentified, and later reassessed as
not being a site, as registered sites cannot be removed from AHIMS.
Table 3

Summary of the AHIMS site types recorded within the study area

Site type

Number of occurrences (n)

Frequency (%)

Aboriginal ceremony and dreaming

1

0.9

Art

5

4.4

Artefact

61

54.0

Burial

1

0.9

Grinding groove

4

3.5

Modified tree

2

1.8
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Site type

Number of occurrences (n)

Frequency (%)

Not an Aboriginal site

1

0.9

PAD

3

2.7

Restricted

1

0.9

Shelter with art

12

10.6

Shelter with deposit

19

16.8

Stone arrangement

3

2.7

Total

113

100

4.1.1 Local soils
Owing to the geological complexity of the area, there area a large number of soil landscapes present in the
study area (Figure 5). Some of the dominant soil landscapes include Medlow Bath, Hassans Walls,
Wollangambe, and Mount Sinai. In addition to this, AHIMS sites were identified overlying the Marrangaroo,
Deanes Creek, Newnes Plateau, Warragamba, Cullen Bullen, Round Mount, and Disturbed Terrain soil
landscapes (Table 4).
The three site types most dominant in the study area, both in terms of number and variety of sites were the
Hassans Walls, Medlow Bath, and Mount Sinai soil landscapes (Figure 7). The Hassans Walls soil landscape is
typically found overlying the Illawarra Coal Measures in relation to sandstone cliffs derived from the
Narrabeen Group. This close proximity to clifflines would explain why the number of rock shelter sites found
within this landscape is above average. It is also possible that the art sites are associated with rock shelters.
The Medlow Bath soil landscape is associated with gently undulating to rolling rises overlying the Newnes
Plateau. A large variety of sites have been identified in association with this landscape, with these being
dominated by artefact sites, with stone arrangements, art sites, rock shelters, and one modified tree also
present. The topography of this soil landscape, which is uniform when compared to the surrounding cliffs and
escarpments, is potentially why fewer rock shelters have been identified in this landscape.
The Mount Sinai landscape is also associated with the Newnes Plateau, but is more commonly found about
its edges, and is associated with narrow rocky crests and rolling to steep hills. As with the Hassans Walls
landscape, this association with the steep hills and the edges of the Newnes Plateau may explain the high
number of rock shelter sites found in this landscape.
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Table 4

Site types identified in each soil landscape

Soil landscape
Site type

Cullen
Bullen

Deanes
Creek

Disturbe
d Terrain

Hassans
Walls

Lithgow

Marrang
aroo

Medlow
Bath

Mount
Sinai

Newnes
Plateau

Round
Mount

Warraga
mba

Wollanga
mbe

Aboriginal ceremony

-

-

-

1

-

-

-

-

-

-

-

-

Art

-

-

-

4

-

-

1

-

-

-

-

-

Artefact

3

6

1

6

4

14

9

8

4

-

1

5

Burial

-

-

-

-

-

-

-

-

-

1

-

-

Grinding groove

-

-

-

-

1

-

-

-

1

-

1

1

Modified tree

-

-

-

-

-

1

1

-

-

-

-

-

Not an Aboriginal site

-

-

-

-

-

-

-

1

-

-

-

-

PAD

-

-

-

-

-

-

-

2

1

-

-

-

Shelter with art

-

1

-

4

-

-

1

3

-

-

2

1

Shelter with deposit

-

-

-

6

-

-

1

5

1

-

2

4

Stone arrangement

-

-

-

-

-

-

3

-

-

-

-

-

Total

3

7

1

21

5

15

16

19

7

1

6

11

and dreaming
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Figure 7
Site types and number of recorded AHIMS sites located within dominant soil
landscapes in the study area
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There are small patches of other soil landscapes present within the vicinity of the study area in which
Aboriginal sites have been identified. These include the Marrangaroo, Deanes Creek, Newnes Plateau,
Warragamba, Cullen Bullen, Round Mount, and Disturbed Terrain soil landscapes.
Table 5 shows the number of AHIMS sites identified in each soil landscape compared with the portion of
the search area covered by that landscape. Landscapes in which no sites were identified typically covered
less than one per cent of the search area. For the rest of the soil landscapes, the area covered by the soil
landscape is roughly correlated with the percentage if sites found, with notable outliers to this trend
being the Wollangambie, Hassans Walls, Deans Creek, and Mount Sinai landscapes.
Table 5

Search area covered by soil landscapes

Soil landscape

Area (ha)

Area (%)

Sites identified (n)

Frequency (%)

Coxs River

15.9

0.1

-

-

Cullen Bullen

1087.8

4.1

3

2.7

Deanes Creek

552.6

2.1

7

6.3

Disturbed Terrain

246.3

0.9

1

0.9

Ganbenang

2.3

0.01

-

-

Hassans Walls

3926.2

14.9

21

18.8

Lithgow

3772.6

14.4

5

4.5

Long Swamp

14.2

0.1

-

-

Marrangaroo

914.6

3.5

15

13.4

Medlow Bath

3622.1

13.8

16

14.3
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Soil landscape

Area (ha)

Area (%)

Sites identified (n)

Frequency (%)

Mount Sinai

2081.7

7.9

19

16.9

Mount Walker

9.1

0.03

-

-

Newnes Plateau

1504.8

5.7

7

6.3

Pipers Flat

149.4

0.6

-

-

Round Mount

701.6

2.7

1

0.9

Warragamba

3040.6

11.6

6

5.4

Wollangambe

4610.7

17.6

11

9.8

Total

26252.4

100

112

100

The data provided suggest that sites are most likely to be identified within the Hassans Walls and Mount Sinai
landscapes, based on the proportion of sites found within them. Within both of these soil landscapes, the
AHIMS results suggest that artefact and rock shelter sites are the most likely site types to be identified.

4.1.2 Local geology
The local geology is dominated by the Narrabeen Group of sandstone formations (Figure 4). This formation is
dominated by sandstone, shale, and tuff, and gives rise to sandstone cliffs and outcropping appropriate for
occupation, which is why the vast majority of rock shelters and grinding grooves in the local area are
associated with it (Figure 8).
Figure 8
Site types and number of recorded AHIMS sites located within geological formations in
the study area
Site types by geological formation
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The Berry Formation is dominated by shale, conglomerate and sandstone, including lenticular development
of the Megalong Conglomerate. The presence of some underlying sandstone explains the presence of the
grinding groove site within this formation.
Similarly to the Berry Formation, the Illawarra Coal Measures consist of shale, sandstone, conglomerate and
chert with coal and torbanite seams. Few sites were identified within this geological formation, which may be
attributed to the small proportion of the search area covered by it, similarly to the Berry formation. The
"Unnamed" geological formation consists of adamellite, granite and granodiorite, and accounts for an
unusually high proportion of sites, given the small portion of the study area it covers (Table 6). The sites found
within this formation consist primarily of artefacts sites, with one burial and one modified tree identified as
well.
Table 6

Search area covered by geological formations

Geological formation

Area (ha)

Area (%)

Sites identified

Frequency (%)

Berry Formation

2963.8

11.23

7

6.3

Illawarra Coal Measures

3589.5

13.7

5

4.5

Narrabeen Group

17903.2

68.2

84

75

Unnamed

1795.92

6.8

16

14.3

Total

26252.34

100

112

100

The available evidence shows that proportionally, more sites have been identified in the Narrabeen Group
than the Illawarra Coal Measures. This suggests that within the project area, the majority of sites will be
identified in the Narrabeen Group not only because it is the dominant geological formation in the area, but
because a higher proportion of sites have been identified within it relative to the other geological formations
in the study area. The Narrabeen Group has the highest variety of sites identified within it, however the most
common site types identified are artefact sites and rock shelters.

4.1.3 Local hydrology
Distance to water
Within the local area the average distance sites are recorded from permanent water sources is about 69
metres and 83 metres to an ephemeral water source. A further analysis of this information illustrates the
distribution of site types within the landscape and their general relationship to water sources.
Table 7

Summary of the site types and their associated distances to permanent water sources

Site type

Permanent water source
Minimum (m)

Permanent water source
Maximum (m)

Permanent water source
Average (m)

Aboriginal ceremony and

131.7

131.7

131.7

Art

-

-

-

Artefact

1.5

136.5

75.1

Burial

-

-

-

Grinding groove

-

-

-

dreaming
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Site type

Permanent water source
Minimum (m)

Permanent water source
Maximum (m)

Permanent water source
Average (m)

Modified tree

-

-

-

Not an Aboriginal site

-

-

-

PAD

-

-

-

Shelter with art

1.8

16.5

9.2

Shelter with deposit

1.8

138.2

70.0

Stone arrangement

-

-

-

Table 8

Summary of the site types and their associated distances to ephemeral water sources

Site type

Ephemeral water source
Minimum

Ephemeral water source
Maximum

Ephemeral water source
Average

Aboriginal ceremony and

-

-

-

Art

14.8

166.2

78.7

Artefact

1.0

217.8

65.1

Burial

95.7

95.7

95.7

Grinding groove

99.1

245.3

178.4

Modified tree

90.5

107.5

99.0

Not an Aboriginal site

214.1

214.1

214.1

PAD

23.1

111.1

191.2

Shelter with art

28.8

197.0

84.8

Shelter with deposit

5.3

197.0

105.9

Stone arrangement

93.8

113.5

103.5

dreaming

From the data shown, all site types are located on average closer to ephemeral water sources than
permanent ones, with the exception of rock shelters with art. As a large number of artefact sites, shelters with
deposit, and shelters with art were identified in the AHIMS results (61, 19, and 12 respectively), this provides
some data on the distribution of these site types in the study area. Relatively small numbers of other site
types have been identified in the AHIMS results (1 to 5 of each site type), and as such, these sites may be
underrepresented, and the data biased (Table 7, Table 8and Figure 9).
As there was a relatively large sample size for artefact scatters shelters with deposit, and shelters with art,
with these site types being the most common in the study area, it is possible to gain an understanding of their
distribution in relation to water sources.
Artefact scatters are more commonly identified in association with ephemeral water sources than permanent
ones. The majority of artefact scatters are located within 200 metres of ephemeral water courses, with only
one being identified outside of this range (Table 9, Table 10 and Table 11). There is a clear correlation
between distance to water course and site occurrence, with the number of sites decreasing with increased
distance to water source. A similar pattern in identified in relation to shelters with art and deposit, with these
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sites more commonly being identified with ephemeral water courses than permanent ones, and with fewer
instances of these sites being present away from water courses.
Table 9

Distribution of artefact scatters in relation to water sources

Distance (m)

Artefact Scatter: permanent water source Artefact Scatter: ephemeral water source

0 - 100 m

5

35

101 - 200 m

5

15

201 - 300 m

-

1

Table 10

Distribution of rock shelters with deposits in relation to water sources

Distance (m)

Shelter with deposit: permanent water source Shelter with deposit: ephemeral water source

0 - 100 m

1

10

101 - 200 m

1

7

201 - 300 m

-

-

Table 11

Distribution of rock shelters with art in relation to water sources

Distance (m)

Shelter with art: permanent water source Shelter with art: ephemeral water source

0 - 100 m

2

8

101 - 200 m

-

2

201 - 300 m

-

-

A possible explanation for this pattern may lie in the topography of the area, which is characterised by narrow
ridgelines and crests with moderate to steep slopes associated with them. There is a large number of first and
second order drainage lines associated with these landforms, with permanent water courses being more
common at lower elevations on valley floors. The high number of ephemeral drainage lines may cause some
bias in the results.
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Figure 9

Recorded AHIMS site types by average distance to water sources
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Stream order
In the study area, the majority of sites are located near first order streams, with site frequency then
decreasing with increasing stream order. A total of 59.8 per cent of sites are located closest to a first order
stream, and 14.3 per cent of sites are located closest to a second order stream (Figure 10). Artefact scatters
are most common in relation to first order streams, followed by second order streams. The same pattern is
followed by other site types, and can be most clearly seen in the case of rock shelters with art and rock
shelters with deposit, as there is a larger sample size for these site types.
Figure 10
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From this analysis, it can be suggested the highest number of Aboriginal sites will be located in close
proximity to first order streams, with a large number of sites also located near second order streams. Table
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12 also shows this analysis will be true for artefact scatters, shelters with deposit, and shelters with art in
particular. Given the low numbers of other site types identified, there is not enough data to draw conclusions
on their relationships to stream order.
Table 12

Summary of site types in relation to stream order

Site type

First order
stream

Second
stream order

Third
stream
order

Fourth
stream order

Fifth stream Sixth
order
stream
order

Aboriginal ceremony

-

-

-

1

-

-

Art

4

-

1

-

-

-

Artefact

33

11

6

5

3

3

Burial

-

1

-

-

-

-

Grinding groove

3

-

1

-

-

-

Modified tree

2

-

-

-

-

-

Not an Aboriginal site

1

-

-

-

-

-

PAD

1

1

-

1

-

-

Shelter with art

6

2

2

2

-

-

Shelter with deposit

14

1

2

2

-

-

Stone arrangement

3

-

-

-

-

-

Total

67

16

12

11

3

3

and dreaming

4.1.4 Local topography
Elevation
Within the local area the average height above sea level that sites are recorded is at 983.4 metres. The
maximum height recorded for artefact scatters is 1155 metres, with a minimum elevation of 693.7 metres.
There appears to be no correlation with the topography and the appearance of this particular site type;
artefacts scatters are recorded throughout the landscape. This data suggest that this site type is
predominantly found across a variety of landforms and heights above sea level. There is a similar pattern
observed with other site types, with rock shelters and stone arrangements tending to be identified at higher
elevations (Table 13 and Figure 15). These results are not consistent with what is to be expected within the
context of the local area, which is contained within a system of plateaus and clifflines.
Table 13

Summary of the level above sea level for different site types within the study area

Site type

Height above sea level Height above sea level
Minimum (m)
Maximum (m)

Height above sea level
Average (m)

Aboriginal ceremony and dreaming

890.3

890.3

890.3

Art

934.2

1137.9

1018.8

Artefact

693.7

1155.0

950.2
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Site type

Height above sea level Height above sea level
Minimum (m)
Maximum (m)

Height above sea level
Average (m)

Burial

842.2

842.2

842.2

Grinding groove

790.0

1154.3

1039.0

Modified tree

763.3

1032.2

897.7

Not an Aboriginal site

1178.1

1178.1

1178.1

PAD

1063.1

1155.0

1107.8

Shelter with art

919.2

1178.1

998.3

Shelter with deposit

942.3

1178.1

1034.5

Stone arrangement

1072.2

1118.3

1089.4

Average height above sea
level

Figure 11

Recorded AHIMS site types and their average height above sea level
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Landforms
Within the study area the most common landform in which Aboriginal sites are located is the hillslope
landform, with a total of 62 sites present (55.4 per cent), followed by the crest landform, with 26 sites (23.2
per cent). Drainage channels account for 16.1 per cent of sites, and flats for 5.4 per cent of sites. In terms of
site type distribution, it is clear artefact scatters have the potential to be identified across all landforms, being
present in each of the landforms identified here (Table 14). Shelters with art and shelters with deposit have
not been previously identified on flats, but are present across all other landforms. The majority of the project
area is located within the hillslope landform, with crests and some flats also being present. This data would
suggest the most common site type within the project area will be artefact sites, with potential for rock
shelters also present. As with the other analyses conducted in Section 4, the sample size for other site types is
too small to draw meaningful conclusions.
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Table 14

Site type frequencies for different landforms within the study area

Site type

Landform:
Crest

Landform:
Drainage
channel

Landform:
Flat

Landform:
Hillslope

Aboriginal ceremony and dreaming

-

-

-

1

Art

-

-

-

5

Artefact

7

14

4

36

Burial

1

-

-

-

Grinding groove

2

-

1

1

Modified tree

-

-

-

2

Not an Aboriginal site

1

-

-

-

PAD

-

-

1

2

Shelter with art

6

2

-

4

Shelter with deposit

7

2

-

10

Stone arrangement

2

-

-

1

Total

26

18

6

62

4.2 Aboriginal site prediction statements
Based on the information in Sections 3 and 4.1, a predictive model has been developed indicating the site
types most likely to be encountered during the survey of the project area. The definitions of the various
potential ratings are described in Table 15, followed by the predicted likelihood of site types occurring within
the project area in Table 16. The results of this model will be influenced by previous survey patterns and the
limited search area, which does not necessarily provide a representative sample of all site types, landforms,
stream orders, geological formations or soil landscapes.
Table 15

Definitions for the predictive model

Potential rating

Description

Very high

The aboriginal site types given this rating are those which have been recorded
predominantly in the local and regional area. Likewise, the landscape conditions within
the focus area will also be aligned with those generally associated with this site type.

High

Those aboriginal sites types given this rating have been recorded in both the regional
and local landscape. However, are not as numerous. This being said the landscape
conditions within the focus area will be aligned with those generally associated with
this site type. Although it may be unlikely to locate this site type, due to their overall
moderated numbers, this location would be where you would ultimately find them.

Moderate

Sites are known to occur in the regional and local landscape but not in high numbers.
The landscape conditions are not precisely aligned however the site may infrequently
occur in certain conditions.
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Potential rating

Description

Low

The site types given this rating have been recorded regionally, but not locally and not in
substantial numbers. The site is generally considered unlikely to occur within the
landform conditions present.

Table 16

Aboriginal site prediction statements

Site type

Site description

Potential to be present within the project area

Flaked Stone

Artefact scatter sites can range

High: This site type has been recorded in all locally noted soil

Artefact Scatters

from high-density concentrations

landscapes (except the Round Mount landscape) and landforms,

and Isolated

of flaked stone and ground stone

as well as being the most common site type in relation to all

Artefacts

artefacts to sparse, low-density

geological formations underlying the project area. When looking

"background" scatters and

at the AHIMS data this site type is the most dominant within the

isolated finds.

local region. This site type will be recorded on average 75 metres
and 65 metres from permanent and ephemeral water sources
respectively. Artefacts scatters in this area appear to be located
closer to ephemeral creeks, which is likely due to the large
number of these present in the area. Unlike other common site
types in the area, such as rock shelters and grinding grooves,
artefacts sites do not require a specific geological formation to
be present and may be found anywhere in the landscape. This
site type has also been recorded at various heights throughout
the landscape ranging from 693 metres to 1154 metres above
sea level, and is located primarily on hillslopes, however it is
present across all landforms, a less dominant site type on crests.

Rock shelters

Rock shelter sites include rock

High: shelters with art are the third most commonly identified

with art

overhangs, shelters or caves, and

site type in the local area. They are primarily associated with the

generally occur on, or next to,

Narrabeen Group, which dominates the project area and may

moderate to steeply sloping

be found across a variety of soil landscapes. They are associated

ground characterised by cliff lines

with crests, hillslopes, and drainage channels, although

and escarpments. These naturally

practically speaking may be identified anywhere appropriate

formed features may contain rock

sandstone overhangs exist. They are commonly associated with

art, stone artefacts or midden

higher elevations (about 1000 metres) and are typically located

deposits and may also be

within 100 metres of ephemeral creeks. Given the commonality

associated with grinding grooves.

of this site type and its association with landforms also present
within the project area, in addition to the number of ephemeral
creeklines associated with the project area, there is a high
potential for this site type to be identified.

Rock shelters

Rock shelter sites include rock

High: shelters with deposit are the second most commonly

with deposit

overhangs, shelters or caves, and

identified site type in the local area. They are primarily

generally occur on, or next to,

associated with the Narrabeen Group, which dominates the

moderate to steeply sloping

project area and may be found across a variety of soil

ground characterised by cliff lines

landscapes. They are associated with hillslopes, crests, and

and escarpments. These naturally

drainage channels, although practically speaking may be

formed features may contain rock

identified anywhere appropriate sandstone overhangs exist.

art, stone artefacts or midden

They are commonly associated with higher elevations (about

deposits and may also be

1000 metres) and are typically located within 200 metres of
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Site type

Site description

Potential to be present within the project area

associated with grinding grooves.

ephemeral creeks. Given the commonality of this site type and
its association with landforms also present within the project
area, in addition to the number of ephemeral creeklines
associated with the project area, there is a high potential for this
site type to be identified.

Art

Pigment or engraved art

Moderate: Five art sites have been identified in the study area,
most of them close to first order streams. These sites have been
primarily identified in association with the Hassans Walls soil
landscape and the Narrabeen Group, both of which area
associated with the project area.

Axe grinding

Grooves created in stone

Moderate: Four grinding groove sites have previously been

grooves

platforms through ground stone

recorded in the study area, within geological formations

tool manufacture.

characterised by sandstone. Although grinding groove sites are
identified in association with first order streams, they are on
average identified 178 metres away from water sources,
suggesting they will be associated with sandstone outcropping
rather than creeklines. If suitable sandstone outcrops are
present within the project area, they may contain grinding
grooves.

Potential

Potential sub surface deposits of

Moderate: This site type has been recorded locally within the

Archaeological

cultural material.

Mount Sinai landscape, which is associated with the

Deposits (PADs)

easternmost portion of project area. They have also been
identified locally in Narrabeen Group, which dominates the
project area. This site type has a relatively small sample size,
with only three being identified within the results. The majority
of previously recorded PADs occur within 100 metres of water
sources and are located most commonly on hillslopes, are also
present on flats. There is no trend identifiable in relation to
stream order. The project area contains landforms and
geological formations this site type is associated with, however
PADs have not been previously identified in the soil landscapes
that cover the vast majority of the project area.

Modified Trees

Trees with cultural modifications

Low: Two modified trees were identified in the AHIMS results.
These sites were identified within soil landscapes not associated
with the project area. In both instances, this site type was
identified on hillslopes, about 100 metres from a first order
stream. Given the rarity of this site in the local area, and the
disturbance associated with the current road alignment, there is
a low potential to identify this site in the project area.

Shell middens

Deposits of shells accumulated

Low: Middens are known to occur along permanent creeklines,

above either singular large

however, there are no previously recorded occurrences of this

resource gathering events or over

site type in the local area.

longer periods of time.
Stone Quarries

Raw stone material procurement

Low: There is no record of any quarries being within or
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Site type

Burials

Site description

Potential to be present within the project area

sites.

surrounding the project area.

Aboriginal burial sites.

Low: Aboriginal burial sites are generally situated within deep,
soft sediments, caves or hollow trees. Areas of deep sandy
deposits will have the potential for Aboriginal burials. The soil
profiles associated with the project area are not commonly
associated with burials. The one burial site identified within the
AHIMS results was associated with the Round Mount landscape,
which is characterised by extremely sandy topsoils and subsoils.

Aboriginal

Such sites are often intangible

Low: There are currently no recorded mythological stories for

ceremony and

places and features and are

the project area. One Aboriginal ceremony and dreaming site

dreaming sites

identified through oral histories,

was identified in the AHIMS results, however such a small

ethnohistoric data, or Aboriginal

sample size cannot provide meaningful predictions.

informants.
Post - contact

These are sites relating to the

Low: There are no post-contact sites previously recorded in the

sites

shared history of Aboriginal and

study area and historical sources have not identified any areas

non-Aboriginal people of an area

likely to contain post contact sites.

and may include places such as
missions, massacre sites, postcontact camp sites and buildings
associated with post-contact
Aboriginal use.
Aboriginal places

Aboriginal places may not contain

Low: There are currently no recorded Aboriginal historical

any “archaeological” indicators of a

associations for the project area.

site, but are nonetheless
important to Aboriginal people.
They may be places of cultural,
spiritual or historic significance.
Often they are places tied to
community history and may
include natural features (such as
swimming and fishing holes),
places where Aboriginal political
events began or particular
buildings.
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4.2.1 Comparisons to other predictive models
Broadly speaking, the results of this predictive analysis are consistent with previous predictive modelling
undertaken for the area, with an emphasis on artefact and shelter sites as being the most common, and
found in association with waterways.
Modelling completed by OzArk (2012) drew on previous predictive statements made for sites on the
Cumberland Plain; stating that site size and complexity would increase with stream order, and is not as well
supported in this area. The results of Kelton's (2000) survey suggests permanent water courses may be a
focus for activity, as the majority of artefacts sites identified by Kelton's survey were in close proximity to
Marangaroo Creek, but there is little other evidence to support this statement. In terms of site locations, more
than half of all identified artefact sites were associated with first order streams, with that number steadily
decreasing as stream order increased. This may be in part explain by the topography of the area, which gives
rise to a large number of first and second order creeks.
The most extensive modelling in the area was completed by Kelton (2000). Kelton's predictive model stated
sites were likely to occur in:
•

"Open camp sites situated on alluvial and colluvial terraces and adjacent low, gently sloping hillslopes and
low ridge crests associated with perennial, spring fed creeklines, spring-soak areas and 'hanging' swamps;

•

Rockshelters/ rock shelter art sites located at the base of sandstone escarpments/outcrops or associated
with weathered or eroded sandstone outliers below cliff lines where there is easy access to swamps and
creeklines;

•

Axe grinding grooves in association with water courses where suitable sandstone outcrops occur;

•

Ceremonial stone arrangement sites on the tops of exposed flat sandstone platforms/cliffs;

•

Rock carvings (petroglyphs) on the tops of exposed flat sandstone platforms/cliffs;

•

Scarred tree sites where old growth timber remains particularly within close proximity to known or
predicted occupation areas; and

•

Isolated artefacts may occur across the survey area, but are most likely to be located on ridge lines and
along creeklines and adjacent terraces which may have been used as occupation areas or as movement
corridors." (Kelton, 2000, p. 31).

The statistical analysis largely supports Kelton's statement in relation to artefact sites, excepting that the
majority of artefact sites have been associated with ephemeral creeklines. Kelton's model also stated that
isolated finds may be identified anywhere in the landscape. In terms of shelters and art sites, Kelton stated
that they would be focused at the base of sandstone escarpments where there is easy access to swamps and
creeklines. Although this analysis has shown these sites tend to be associated with higher elevations, these
sites are, on average, located within 100metres of creeklines. The results of this analysis have shown grinding
grooves are typically not associated with creeklines, but are associated with sandstone outcrops. The
remaining statements made by Kelton are consistent with the current analysis of Aboriginal occupation.
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5. Archaeological survey
A field survey of the project area was undertaken on 20 and 21 January 2016. The field survey sampling
strategy, methodology and a discussion of results are provided below. Participants in the survey included:
•

James Cole (Field Archaeologist – Biosis)

•

Alexander Beben (Senior Archaeologist – Biosis)

•

Nicole Castle (Consultant Archaeologist – Biosis)

•

Tina Petford (Bathurst LALC)

•

Amy Armstrong (Bathurst LALC)

5.1 Archaeological survey aims
The principle aims of the survey were to:
•

To undertake a systematic survey of the project area targeting areas with the potential for Aboriginal
heritage

•

Identify and record Aboriginal archaeological sites visible on the ground surface

•

Identify and record areas of potential archaeological deposits (PADs).

5.2 Archaeological survey methodology
The survey methods were intended to assess and understand the landforms and to determine whether any
archaeological material from Aboriginal occupation or land use exists within the project area.

5.2.1 Sampling strategy
The survey effort targeted those portions of the project area that were considered to have higher potential to
contain Aboriginal heritage. This included crests and hillslopes, as they were considered to have higher
potential to contain artefact sites, particularly where they were associated with creeklines. Sandstone
outcrops were inspected for the presence of grinding grooves, and any appropriate clifflines were inspected
for sandstone overhangs.
An initial vehicle reconnaissance was conducted in order to identify potentially sensitive landforms in the
area, and noted multiple areas of heavy disturbance associated with the construction of the current road.
This disturbance typically took the form of large, built up embankments for the roadway, with steep slopes
dropping away on either side, along with associated infrastructure for the road, such as drainage and
culverts. These areas were considered to have very low potential, and as such were not inspected on foot.
There were also safety issues in accessing many of these areas, as the steep drop offs and narrow space next
to the running lane of traffic meant they could not be accessed without risk of injury.

5.2.2 Survey methods
The archaeological survey was conducted on foot with a field team of four members. Recording during the
survey followed the archaeological survey requirements of the Code and industry best practice methodology.
Information recorded during the survey included:
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•

Aboriginal objects or sites present in the project area during the survey

•

Survey coverage

•

Any resources that may have potentially have been exploited by Aboriginal people

•

Landform

•

Photographs of the site indicating landform

•

Evidence of disturbance

•

Aboriginal artefacts, culturally modified trees or any other Aboriginal sites.

Distinguishing landform elements and their association with Aboriginal cultural heritage may help with the
identification of site patterning, though with the awareness of the limitations:
•

The degree of GSV and amount of exposed areas can significantly bias the discovery of surface
artefacts

•

Cultural material exposed on the surface is not necessarily representative of the potential extent of
the site (either horizontally or vertically).

Information about GSV and areas of exposures help to provide a general indication of the effectiveness of the
survey for identifying Aboriginal cultural heritage exposed to the surface. Observable disturbances are also
considered when assessing the integrity of known or potential sites for an area.
Where possible, identification of natural soil deposits within the project area was undertaken. Photographs
and recording techniques were incorporated into the survey including representative photographs of survey
units, landform, vegetation coverage, ground surface visibility and the recording of soil information for each
survey unit were possible. Any potential Aboriginal objects observed during the survey were documented and
photographed. The location of Aboriginal cultural heritage and points marking the boundary of the landform
elements were recorded using a hand-held Global Positioning System and the Map Grid of Australia (94)
coordinate system.

5.3 Survey results
An archaeological survey of the project area was undertaken on 20 and 21 January 2016. Each of the survey
areas was recorded according to landform, with this typically including hillslopes, crests, and flats. As
previously mentioned, a number of steep slopes caused by man made embankments were present within
both survey areas. These were not inspected on foot as it was considered that they had low potential to
contain Aboriginal sites. The surveyors walking about 10 metres apart, although this distance varied
according to the conditions, with dense vegetation being common throughout the survey area (see Figure 12).
Although the methodology set out in Burke and Smith (2004, p. 65) states that a single person can only
effectively visually survey an area of two linear metres, given the time constraints it was determined that
sufficient coverage of landforms would be achieved in walking 10 metres apart. Where areas of exposure
were observed due to a lower level of ground cover, surveyors momentarily diverged on occasion from their
position within the transect line to inspect these areas of exposure.

5.3.1 Archaeological survey constraints
The main constraints encountered during the survey were limited GSV and exposure. GSV is usually a
percentage estimate of the ground surface that is visible and allowing for the detection of (usually stone)
artefacts that may be present on the ground surface. The primary factor that affects visibility is vegetation
cover; however, other things such as introduced fill or excavation will also significantly hamper visibility and
surface site detection.
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The survey was hampered by poor GSV in most areas due to medium to high density vegetation cover (Plate
2). Grass cover (Plate 3) proved to be a limiting factor, particularly within the Scenic Hill survey area, with the
majority of the surveyed area having effectively no visibility. The overall effectiveness of the survey for
examining the ground for Aboriginal sites was considered to be low due to poor GSV. Many of the areas had
also been cleared in the past, with burn marks on trees (Plate 4) indicating that the area has previously been
subject to bushfires, lowering the potential for modified trees to be present.
Limited areas of exposure were also a survey constraint. Exposure refers to the geomorphic conditions of the
local landform being surveyed, and attempts to describe the relationship between those conditions and the
likelihood the prevailing conditions provide for the exposure of (buried) archaeological materials. While also
usually expressed as a percentage estimate, exposure is different to visibility as it is in part a summation of
geomorphic processes, rather than a simple observation of the ground surface (Burke and Smith 2004, p. 79).
Factors which affect archaeological exposure include the natural geomorphic process acting on a landscape—
whether it is aggrading, stable or eroding—and the level of previous disturbance which will potentially bury or
expose archaeological sites.
Surface exposures were typically associated with sandstone outcropping (Plate 5), cleared areas at the
margins of Chifley Road (Plate 6), and dirt tracks (Plate 7) and driveways (Plate 8). Apart from these, the only
notable areas of exposure was the proposed staging area to the north of the Clarence Bridge (Plate 9), large
sections of which were covered with imported gravel fill.
Areas of localised disturbance also proved to be a limiting factor during the survey. Disturbance within the
project area is associated with natural and human agents. Natural agents generally affect small areas and
include the burrowing and scratching of soil by animals, such as rabbits, and also exposure from scouring. As
discussed in earlier sections, the majority of the disturbance within the project area was associated with the
construction of Chifley Road and its related infrastructure. This included embankments (Plate 10), (Plate 11),
drainage infrastructure (Plate 12), culverts (Plate 3), previous road alignments (Plate 13), and laybys at the side
of the road (Plate 6).
Despite the above constraints, an adequate sample of the project area which sampled all landforms with the
potential to contain Aboriginal sites was achieved during the survey. This provided an understanding of the
overall landform potential and to help in determining the areas of archaeological potential within the project
area and does not impact the validity of this assessment.
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Plate 2 Dense
vegetation along both
sides of Chifley Road,
view west.

Plate 3 Low grass cover
next to culvert, view
south.
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Plate 4 Tree damaged
by fire next to Chifley
Road, view south.

Plate 5 Sandstone
outcropping next to
Chifley Road, view west.
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Plate 6 Cleared area on
the margin of Chifley
Road, view west.

Plate 7 Dirt track to the
south of Chifley Road,
view south.
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Plate 8 Edge of driveway
associated with Chifley
Road, view north.

Plate 9 Cleared area to
the north of Chifley Road
nearby the train line,
view west.
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Plate 10 Steep
embankments to the
north and south of
Chifley Road at Scenic
Hill, view north-west.

Plate 11 Steep
embankment to the
north of Chifley Road in
the Clarence survey area,
view west
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Plate 12 Drainage
Channel to the north of
Chifley Road, view southwest.

Plate 13 Previous road
alignment next to Chifley
Road, view west.
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Table 17

Survey coverage

Survey unit

Landform

Survey unit
area (metres
squared)

Visibility (per Exposure
cent)
(per cent)

Effective
coverage
area (metres
squared )

Effective
coverage
(per cent)

1

Flat

29450.6

10.0

80.0

2356.0

8.0

2

Slope

6581.4

0.0

0.0

0.0

0.0

3

Manmade

48780.7

0.0

0.0

0.0

0.0

embankment
4

Slope

5948.7

20.0

20.0

238.0

4.0

5

Crest

6922.0

30.0

50.0

1038.3

15.0

6

Steep slope

32121.2

0.0

0.0

0.0

0.0

7

Slope

33438.0

35.0

40.0

4681.3

14.0

8

Crest

6633.3

30.0

45.0

895.5

13.5

9

Slope

15313.2

10.0

10.0

153.1

1.0

10

Crest

47313.8

59.0

69.0

19261.4

40.7

11

Steep slope

14259.6

0.0

0.0

0.0

0.0

12

Slope

5799.1

10.0

10.0

58.0

1.0

13

Slope

55074.0

50.0

53.0

14594.6

26.5

14

Gentle slope

13489.4

10.0

90.0

1214.0

9.0

15

Flat

8777.1

75.0

60.0

3949.7

45.0

16

Gentle slope

35967.1

35.0

35.0

4406.0

12.3

17

Slope

7340.1

10.0

10.0

73.4

1.0

18

Flat

2039.3

10.0

90.0

183.5

9.0

19

Manmade

17444.2

0.0

0.0

0.0

0.0

embankment
20

Steep slope

9887.4

0.0

0.0

0.0

0.0

21

Flat

5590.6

60.0

60.0

2012.6

36.0

22

Slope

17314.1

10.0

5.0

86.6

0.5

23

Gentle slope

1459.0

10.0

30.0

43.8

3.0

24

Manmade

2814.9

20.0

10.0

56.3

2.0

6810.7

5.0

90.0

306.5

4.5

embankment
25

Slope
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Table 18

Landform summary

Landform

Landform area
(metres
squared )

Area effectively
surveyed
(metres
squared )

Per cent of
landform
effectively
surveyed

Number of
Aboriginal sites

Number of
Artefacts or
Features

Crest

60785.7

21195.2

34.9

0

0

Flat

45824.8

8501.9

18.6

0

0

Slope

153515.6

20191.4

13.2

0

0

Manmade

69039.8

56.3

0.1

0

0

Steep slope

56268.3

0.0

0.0

0

0

Gentle slope

50915.4

5663.8

11.1

0

0

embankment
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6. Analysis and discussion
No sites or areas of potential were identified as a result of the background research and field survey. Based
on the predictive model, the site types most likely to be identified within the project area were: artefact sites,
rock shelters with art or deposit, art sites, grinding grooves, and PADs.
The potential for artefact sites to be identified was severely limited by the heavy disturbance within the area
combined with the dense vegetation cover present in both survey areas. The lack of appropriate sandstone
overhangs identified during the survey severely limited the potential for rock shelters with art and/or deposit
and art sites to be identified in the project area. Where sandstone outcrops were present on crests, there was
generally enough exposure to provide a good sample of the landform; however it is worth noting that this site
type is relatively uncommon, with only four being identified in the study area.
PADs are similarly rare. Locally, they have only been recorded in association with the Mount Sinai soil
landscape, which is present in the southern portion of the Clarence survey area, and typically within 100
metres of water. One area which fits this description was identified, however, it was considered to have low
potential to contain subsurface deposits. There is a crest present to the south-east of the Clarence survey
area, outside of the project area, which may have the potential to contain subsurface deposits; however it did
not fall under the scope of the current assessment.
The presence of artificial embankments in the project area had a significant impact on its potential
archaeological resource, causing widespread disturbances and introducing large amount of imported fill
above natural soil profiles. Given the extent to which these embankments were built up in many areas, it was
considered that their presence reduced the potential for any intact archaeological sites to be identified in
those areas to effectively nil. A number of drainage lines were present in and around both survey areas;
however these were primarily associated with slopes, and were not present in areas suitable for occupation.
Given the results of the predictive model and field survey, and the lack of sites identified within the project
area, it is considered that the project area has a low potential to contain Aboriginal sites. These areas of low
potential, along with portions of the project area which have previously been subject to heavy disturbance,
have been mapped in Figure 13.There are no specific areas which are likely to contain a higher potential to
contain Aboriginal sites within the project area.
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7. Impact Assessment
The proposal includes the replacement of the existing Clarence over rail bridge and a descending lane and
grade and curve improvements at Scenic Hill.

7.1 Predicted physical impacts
The proposed works will not impact on any known Aboriginal sites and are unlikely to impact on any
unknown Aboriginal sites. Therefore an archaeological methodology for impacting Aboriginal objects is not
required. Mitigation measures are provided below.

7.2

Management and mitigation measures

Ideally, heritage management involves conservation of sites through the preservation and conservation of
fabric and context within a framework of “doing as much as necessary, as little as possible” (Marquis-Kyle and
Walker, 1994, p. 13). In cases where conservation is not practical, several options for management are
available. For sites, management often involves the salvage of features or artefacts, retrieval of information
through excavation or collection (especially where impact cannot be avoided) and interpretation.
The project area has been assessed as having a low potential to contain Aboriginal sites and therefore the
proposed works may proceed without further input from an Aboriginal heritage perspective. Should any
unexpected Aboriginal objects be identified during construction, all works in the vicinity of the find must
cease and the Roads and Maritime Standard Management Procedure: Unexpected Heritage Items must be
followed.
As a mitigation measure, all personnel working on site should be provided with environmental training to
achieve a level of competence and awareness of the environmentally issues associated with Aboriginal
heritage, including the need to protect these areas. Training will include the application of the Roads and
Maritime Standard Management Procedure: Unexpected Heritage Items.
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8. Recommendations
Strategies have been developed based on the archaeological (significance) of cultural heritage relevant to the
project area and influenced by:
•

Predicted impacts to Aboriginal cultural heritage

•

The planning approvals framework

•

Current best conservation practise, widely considered to include:
–

Ethos of the Australia ICOMOS Burra Charter

–

The Code.

Before any impact occurs within the project area, the following is recommended:
Recommendation 1

No further archaeological assessment is required

It is recommended that no further archaeological assessment is required in the project area before the
proposed impacts.
Recommendation 2
remains

Discovery of Unanticipated Aboriginal cultural material and human

All Aboriginal places and objects are protected under NPW Act. This protection extends to Aboriginal objects
and places that have not been identified but might be unearthed during work. Should an unexpected find be
identified during construction, all work in the vicinity of the find must cease and the Roads and Maritime
Standard Management Procedure: Unexpected Heritage Items must be followed.
It is considered that the project area has a low potential to contain Aboriginal sites. These areas of low
potential, along with portions of the project area which have previously been subject to heavy disturbance,
have been mapped in Figure 13.There are no specific areas which are likely to contain a higher potential to
contain Aboriginal sites within the project area.
Recommendation 3

Cultural heritage induction required for all personnel on site

All personnel working on site should be provided with environmental training to achieve a level of
competence and awareness of the environmentally issues associated with Aboriginal heritage, including the
need to protect these areas. Training will include the application of the Roads and Maritime Standard
Management Procedure: Unexpected Heritage Items.
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