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EXECUTIVE SUMMARY
Transport for NSW (TfNSW) commissioned RPS to prepare a non-Aboriginal heritage assessment to support
the Review of Environmental Factors (REF) for the proposed Garfield Road West upgrade between
Richmond Road, Marsden Park and Denmark Road, Riverstone (the proposal). This Statement of Heritage
Impact (SOHI) assesses the impact of the proposal on the significance of heritage located within and in the
immediate vicinity of the proposal area. It is based on concept design plans available at the time of
preparation and is to be read in conjunction with the REF. It recommends measures to minimise impact, and
any approvals required un the NSW Heritage Act 1977.
This SOHI is limited to an assessment of non-Aboriginal heritage. A separate assessment of Aboriginal
cultural heritage is undertaken as a separate component of this proposal.
The proposal addresses increased traffic demand associated with the development of the North West
Growth Area, particularly the Marsden Park, Marsden Park North, West Schofields and Riverstone precincts.
The proposal area covers the proposed Garfield Road West alignment between Richmond Road, Marsden
Park and Denmark Road, Riverstone including an extension of up to 90 metre stubs for tie-ins to the
surrounding road network at each intersection along the alignment.
Cottage at 49 Clifton Road and the group of four cottages at 36 Garfield West Road, are within the proposal
area. Three heritage items, Eastern Creek Bridge (RTA Bridge No. 535), Riverstone Railway Station Group
and Residence (LEP No. I91 & I93, SHR No.1237) and House and Slab Cottage (LEP No.I83) are located
immediately adjacent to the proposal area.
Eastern Creek Bridge (RTA Bridge No. 535): The proposal would have an impact on Eastern Creek
Bridge as the proposal would reduce traffic flow across it. Its heritage form, setting and curtilage would
not be impacted by the proposal at it lies outside the proposal area. The existing bridge will remain
intact, in its current state. The proposed new Garfield Road West alignment would construct a new
bridge across Eastern Creek further upstream, deviating traffic away from the historic bridge. Reducing
traffic flow across Eastern Creek Bridge would enable ongoing preservation and its current structural
integrity to remain. While this increases its structural viability, reduced use of the item may impact the
living memory of the item of future generations of the local community.
Riverstone Railway Station Group and Residence (LEP No. I91 & I93, SHR No.1237): The proposal
would not directly impact the Riverstone Railway Station Group and Residence as it lies outside the
proposal area. The heritage setting and curtilage would not be impacted by the proposal as the
proposed Garfield Road West upgrade works cease west of the railway line. Inadvertent negative
impacts to the heritage item could be caused through increased use of the road and reduced use of the
railway. However, regular commuters commuting to Sydney would likely continue to use the railway as
the proposed road upgrade is an east-west link within the North West Growth Area not a route to inner
Sydney.
:
through curb and footpath works within the western portion of its heritage curtilage. However, the
heritage fabric of the item would not be impacted by the proposal. As the proposed road ties into
existing road configuration and levels at Richards Avenue immediately west of the heritage item,
allowing its current street frontage to remain intact, the impact on views to and from the item is
minimised.
House and Slab Cottage (LEP No.I83): The proposal would not impact the fabric and heritage
curtilage of the item as it lies outside the proposal area. However, with the proposal area abutting the
heritage curtilage of the item, views and vistas both to and from the item would be significantly altered. It
would also increase accessibility and open up the Growth Area to more intensified residential
development, altering the id-Victorian farming landscape for which the item is associated.
Cottage at 49 Clifton Road, Riverstone: The proposal would negatively impact the item through total
demolition.
Group of four cottages at 36 Garfield West Road, Riverstone: The proposal would negatively impact
the item through total demolition.
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The following mitigation measures are recommended to ensure that the proposal would not cause any
further impact to heritage items than outlined in this report. Failure to implement these measures may result
in additional or inadvertent impact to heritage.

Recommendation 1: Sympathetic Eastern Creek Bridge Design
The proposal is currently at a 80% concept design stage with the bridge design yet to be finalised.
Considerations during the design process for the bridge should be given to ensuring the design and setting

Recommendation 2: Non-Aboriginal heritage awareness training
a.

Works within the proposal area are being undertaken near places of heritage significance. Prior to
works commencing, contractors shall be briefed as to the sensitive nature of the proposal area and
informed of any recommended mitigation measures or controls required

b.

Non-Aboriginal heritage awareness training must be provided for all contractors and personnel prior to
commencement of construction to outline the identification of potential heritage items and associated
procedures to be implemented in the event of the discovery of non-Aboriginal heritage materials,
features or deposits (that is, unexpected finds), or the discovery of human remains.

Recommendation 3: Heritage protective barriers
The proposal would not directly physically impact significant fabric of registered heritage items within, or in the
immediate vicinity of the proposal area. However, the proposed works encroach on the heritage curtilage of
No.I83).
Protective bar
Shop)(LEP No.I78) and House and Slab Cottage (LEP No.I83), to protect their heritage values and ensure no
inadvertent harm is caused by the proposed works.
The protective barriers should remain in place until all works are complete. Erection of fences should be
implemented with the consent and co-operation of authorised owners or land managers.

Recommendation 4: Photographic archival recoding
Photographic archival recording should be undertaken of Eastern Creek Bridge (RTA Bridge No.535) and
House and Slab Cottage (LEP No.I83) prior to the commencement of works. This is to be conducted with the
consent and co-operation of authorised owners or land managers. Photographic archival recording should be
undertaken by a suitably qualified heritage specialist in accordance with the Heritage NSW, Photographic
Recording of Heritage Items Using Film or Digital Capture (Heritage Office (former) 2006). Copies of all archival
documentation are to be deposited with Blacktown City Council and the local library.
Information gathered from the photographic archival recording should be used to inform the heritage
interpretation plan.

Recommendation 5: Before and after photographic record
Slab Cottage (LEP No.I83), before and after the proposed works should be undertaken to record the
changes to the views and vistas to and from the items.

Recommendation 6: Heritage interpretation
A heritage interpretation plan should be formulated and implemented in accordance with the Heritage NSW,
Interpreting Heritage Places and Items (Heritage Office (former) 2005) as part of the proposed upgrade of
Garfield Road West. This is to be undertaken with the consent and co-operation of authorised owners or land
managers.
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Heritage interpretation should communicate the history of Eastern Creek Bridge (RTA Bridge No.535),
(LEP No. I78), Group of four cottages at 36 Garfield West Road, Riverstone and House and Slab Cottage
(LEP No.I83) and enable audiences to engage with the significance of these places and the wider Riverstone
area. Information gathered during the photographic archival recording should be used to inform the heritage
interpretation plan.

Recommendation 7: Establish significance of potential heritage items
Further detailed assessment of Cottage at 49 Clifton Road, Riverstone and Group of four cottages at 36
Garfield Road West, Riverstone should be undertaken to establish the full heritage significance of the items
and develop appropriate management measures in accordance with their heritage significance. Mitigation
measures proposed as a result of the further assessment are to be implemented accordingly.

Recommendation 8: Unexpected finds procedure
In the event that unexpected archaeological resources are identified in the course of the proposal, all work in
the affected area should cease, the area should be cordoned off, and the OEH should be notified, in
accordance with Section 146 of the Heritage Act 1977. The RMS Unexpected Finds Procedure should be
adhered to (RMS Unexpected Heritage Items: Heritage Procedure 02, November 2015)

Recommendation 9: Further assessment required for any design modification
If the proposed works, or proposal area, are modified to those discussed in this report, additional heritage
advice may be required to appropriately manage and mitigate any potential impacts caused by these
changes.
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1

INTRODUCTION

Transport for NSW (TfNSW) commissioned RPS to prepare a non-Aboriginal heritage assessment to support
the Review of Environmental Factors (REF) for the proposed Garfield Road West upgrade between
Richmond Road, Marsden Park and Denmark Road, Riverstone (the proposal). This Statement of Heritage
Impact (SOHI) assesses the impact of the proposal on the significance of heritage items located within and
in the immediate vicinity of the proposal area.
This SOHI is to be read in conjunction with the REF. It recommends measures to avoid or minimise impact,
and any approvals required under the NSW Heritage Act 1977.

1.1

Proposal area

The proposal area runs along Garfield Road West from Richmond Road (chainage 0) to just west of West
Parade (chainage 3489), Riverstone. The proposal area encompasses Garfield Road West and section of
properties fronting Garfield Road West, as well as a flood compensation area on Bandon Road, to the north
of Garfield Road West. The full extent of the proposal area is shown in Figure 1.1 to Figure 1.3.
The proposal area from Richmond Road (chainage 0) to Penprase Street (chainage 1860) follows the
existing Garfield Road West alignment. From chainage 1860, the new road alignment deviates from the
present alignment and passes through low density residential properties and along Clifton Road until it
crosses Carnarvon Road at chainage 2340. The alignment continues across Bells and Eastern Creeks and
re-joins the existing Garfield Road West alignment at chainage 2780. It continues to follow this alignment
until it terminates just west of West Parade, Riverstone at chainage 3489.
The Bandon Road portion of the proposal area is located south of Eastern Creek near Bandon Road,
Vineyard.

1.2

Proposal background

Garfield Road is an existing main road controlled by Transport for New South Wales (TfNSW) and is one of
two existing east-west links across the Richmond rail line within the North West Growth Area that connects
Richmond Road and Windsor Road. The overall corridor is 7.2 kilometres and has been divided into three
sections; Garfield Road East (3.2km), Garfield Road Central (800m), and Garfield Road West (3.2km).
The proposal is needed to address increased traffic demand associated with the development of the North
West Growth Area, particularly the Marsden Park, Marsden Park North, West Schofields and Riverstone
precincts.

1.2.1

Scope and services required

The key features of the proposed Garfield Road West upgrade include:
Upgrade the existing 2 lane undivided road to a 4 lane road with a capacity to widen to 6 lanes in the
future;
Design speed of 80km/hr and signposted as 70km/hr;
Upgrade the flood immunity and minimise environmental impacts;
Realign/upgrade Robert Street, Penprase Street and Denmark Road, including the intersection designs;
Traffic light controlled intersections at Robert Street, Penprase Street and Denmark Road;
Provision for pedestrians and cyclists;
Bus early start facility at:
Robert Street
Penprase Street
Denmark Street
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Two large transverse creeks with a mix of circular culverts, box culverts and a new, 320m long, twin
bridge structure.

1.2.2

Proposal objectives

The objectives of the proposal include:
Improve road infrastructure to support the estimated growth within the North West Growth Centre, by
increasing capacity and improving traffic flow for all road users
Provide a road corridor that is safe for all road users
Promote public transport by providing better access to Riverstone train station
Reduce travel times between Windsor Road and Richmond Road
Support local flood evacuation for the crossing of Eastern Creek
Encourage and improve active transport use by providing facilities for walking and cycling.

1.2.3

Preferred strategic option

TfNSW has developed a strategic concept design for the upgrade. This strategic design, developed by
TfNSW in 2014, follows the alignment of the existing road.
Following further investigation in 2018, it was determined that the proposed upgrade would impact two
parcels of land adjacent to the intersection of Garfield Road West and Carnarvon Road, that are subject to
Aboriginal Land Claims. TfNSW
proposed upgrade in this section of the alignment, as this land is effectively not available for the proposal.
Due to the above constraints, TfNSW investigated alternative alignment options to avoid the Land Claim
sites while still meeting the proposal objectives. An options design report prepared by Praxis Engineering
identified two options to the south of the existing alignment.
TfNSW has identified the need to assess the alternative strategic alignment option 2 (prepared by Praxis)
against the baseline TfNSW strategic concept design option and determine a preferred option to proceed to
concept design.
TfNSW has commissioned Mott MacDonald to review the available relevant information from the strategic
concept development phase, perform an incremental analysis and prepare a technical note, summarising the
findings and recommending a preferred option for progression to concept design.
Based on the nominated selection criteria, this Incremental Option Assessment determined that the
Alternative Option scores over the Base Case in more aspects and TfNSW has directed Mott MacDonald to
progress accordingly with concept design and REF of the Alternative Option.

1.3

The proposal

Transport for NSW proposes to upgrade Garfield Road West between Richmond Road, Marsden Park, and
Denmark Road, Riverstone (the proposal) to address increased traffic demand associated with the
development of the North West Growth Area, particularly the Marsden Park, Marsden Park North, West
Schofields and Riverstone precincts.
A detailed description of the proposal is provided in Chapter 6 of this SOHI.

1.4

Purpose of this SOHI and approach

The purpose of this SOHI is to assess the impact of the proposal on the significance of heritage items
located within or in the immediate vicinity of the proposal area. This SOHI assesses the Garfield Road West
80% Concept Design Report 412530-MMD-001-01-RP-RD-0001 dated 19 June 2020.
This report has been prepared in accordance with the relevant policies of Heritage NSW including NSW
Heritage Manual Statements of Heritage Impacts, and Assessing Heritage Significance. This report uses the
method of investigation and analysis established by the Australia ICOMOS (International Council on

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 2

REPORT
Monuments and Sites) Charter for the Conservation of Places of Cultural Significance and the Burra Charter
2013 (Burra Charter).

1.5

Limitations

This SOHI is limited to an assessment of non-Aboriginal heritage. A separate assessment of Aboriginal
Cultural heritage is undertaken as a separate component of this proposal.
The site inspection was limited to properties within the Garfield Road West portion of the study area with
land access agreements with TfNSW.at the time of inspection. This did not impact the inspection of
previously identified heritage items within, or in the immediate vicinity of the proposal area. However,
inspection of Eastern Creek Bridge was not able to be undertaken during the site inspection due to flooding
in the area.
The Bandon Road portion of the proposal area is limited to a desktop assessment only as it was added to
the proposal after the site inspection had been completed.At the time of writing, concept plans have not been
finalised. RPS Heritage is advised that the proposed footprint is confirmed and is not expected to change
substantially. This SOHI is based on the Garfield Road West 80% Concept Design Report 412530-MMD001-01-RP-RD-0001 dated 19 June 2020.

1.6

Authorship

RPS Senior Heritage Consultant Sarah van der Linde prepared this SOHI with input from RPS Heritage
Consultant Luke Gliganic. RPS Heritage Manager Susan Kennedy reviewed this SOHI.
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Figure 1.1: Overview of the proposal area
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Figure 1.2: Garfield Road West portion of the proposal area
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Figure 1.3: Bandon Road portion of the proposal area
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2

LEGISLATIVE CONTEXT

In NSW, environmental heritage is protected and managed under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act), the NSW Heritage Act 1977 and the NSW Environmental
Planning and Assessment Act 1979 (EP&A Act).

2.1

Environment Protection and Biodiversity Conservation Act (Cth)
1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the principal environmental
Act at a Commonwealth level. It provides for the protection and management of nine matters of national
environmental significance as defined in the Act. Matters of national environmental significance include but
are not limited to flora, fauna, ecological communities and heritage places of national and international
importance.
In addition, the EPBC Act applies to actions with a significant impact on the environment where the actions
affect, or are taken on, Commonwealth land, or are carried out by a Commonwealth agency (even if that
significant impact is not on one of the nine matters of 'national environmental significance').
The EPBC Act requires approval from the Minister for actions with a significant impact on places included on
the National Heritage List or Commonwealth Heritage List.

2.1.1

National Heritage List

The National Heritage List was established under the EPBC Act to protect places of outstanding significance
to Australia.
There are no places on the National Heritage List within or near the proposal area.

2.1.2

Commonwealth Heritage List

The Commonwealth Heritage List was established under the EPBC Act to protect places owned and managed
by Commonwealth agencies.
There are no places on the Commonwealth Heritage List within or near the proposal area.

2.2

Heritage Act (NSW) 1977

The NSW Heritage Act 1977 (the Act)
heritage. It establishes the State Heritage Register (SHR) and includes provisions for Interim Heritage Orders,
Orders to Stop Work and archaeological relics (both on land and underwater within the limits of the State). It
also requires government agencies to maintain a Heritage and Conservation Register.
To assist management of
local significance:

environmental heritage, the Act distinguishes between assets of state and

state significance refers to significance to the state in relation to the historical, archaeological,
architectural, cultural, social, natural or aesthetic value of an item
local significance refers to significance to an area in relation to the historical, archaeological, architectural,
cultural, social, natural or aesthetic value of an item.
Items may be of state and local significance. Items of local significance may or may not be of significance to
the state.

2.2.1

State Heritage Register

The State Heritage Register (SHR) identifies places and objects of importance to the whole of NSW.
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Riverstone Railway Station Group and Residence is included on the SHR (01237). Riverstone Railway
Station Group and Residence lies adjacent to the eastern end of the proposal area (Figure 2.1).

2.2.2

Section 170 Heritage and Conservation Register

Section 170 of the Act requires government agencies to establish a Heritage and Conservation Register that
identifies all assets of environmental heritage that it owns or occupies. Government agencies are required to
provide the NSW Heritage Council notice of any intention to remove an asset from a Section 170 Heritage and
Conservation Register, transfer ownership of an asset included on a Section 170 Heritage and Conservation
Register, cease to occupy an asset on a Section 170 Heritage and Conservation Register or demolish an item
included on a Section 170 Heritage and Conservation Register and assets must be maintained with due
diligence in accordance with the State Agency Heritage Guide (NSW Heritage Office 2005). Proposals to alter
or demolish assets of State significance must be referred to the NSW Heritage Council.
The following heritage items are included on Section 170 Heritage and Conservation Registers. Their
locations in relation to the study area are shown in (Figure 2.1)
Eastern Creek Bridge is included on the TfNSW Roads and Maritime Services Section 170 Heritage
and Conservation Register (RTA Bridge No. 535). Eastern Creek Bridge lies adjacent to the proposal
area.
Riverstone Railway Station Group and Residence is included on the Transport for NSW Section 170
Heritage and Conservation Register (SRA9). Riverstone Railway Station Group and lies adjacent to the
end of the proposal area.

2.2.3

Relics provisions

Historical archaeological
re defined by the Act. Section 139 of the Act protects
archaeological 'relics' from being 'exposed, moved, damaged or destroyed' by the disturbance or excavation
of land. This protection extends to the situation where a person has 'reasonable cause to suspect' that
archaeological remains may be affected by the disturbance or excavation of the land. It applies to all land in
New South Wales that is not included on the SHR. A relic is an archaeological deposit, resource or feature
that has heritage significance at a local or State level. The definition is no longer based on age. A 'relic' is
that comprises New South Wales, not being Aboriginal settlement, and (b)which is of State or Local
should be noted that not all remains that would be considered archaeological are relics under
the Act.

2.3

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) regulates land-use planning and
assessment for NSW. The proposal is being assessed through a Review of Environmental Factors (REF)
under Division 5.1 of the EP&A Act, specifically a development without consent to be determined by TfNSW.

2.3.1

Blacktown Local Environmental Plan 2015

The following heritage items are listed on the Blacktown LEP 2015. Their locations in relation to the study
area are shown in Figure 2.1.
School building (I36) is located within the vicinity of the western end of the proposal area on a former
section of Garfield Road West.
Terraces (I68) is located within the vicinity of the eastern end of the proposal area at 4 West Parade.
Former Butcher Shop (I78) is adjacent to the eastern end of the proposal area at 4 Garfield Road
West.
House and slab cottage (I83) is adjacent the central section of the study area at 180 Garfield Road
West.
House (I89) is located in the vicinity of the eastern end of the study area on Richards Ave.
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(I90) is located in the vicinity of the eastern end of the study area on
Richards Ave.
House
(I91) is located in the vicinity of the eastern end of the study area
on the corner of Riverstone Parade and Garfield Road East.
War Memorial (I92) is located in the vicinity of the eastern end of the study area on Riverstone Parade.
Cemetery Riverstone General (I97) is located in the vicinity of the central part of the study area on
Garfield Road West.

2.3.2

Potential heritage items

A Preliminary Environmental Investigation (PEI) of the Marsden Park North precinct was undertaken in 2018.
The Marsden Park North Built Heritage and Historical Archaeological Assessment conducted by Urbis
(2018) to support the PEI identifies that the cottage at 49 Clifton Road, Riverstone, is one of the earliest
surviving residential cottages to have been constructed in the local areas. Urbis (2018) assessed the cottage
as being a potential heritage item of local significance.
According to Phillis (2004, 49), four workers cottages for Riverstone Meatworks were built on Garfield Road
opposite Riverstone Park. Two were built in 1938, with a further two fibro cement cottages built in 1942.
heritage
item I90 on the Blacktown LEP 2015 These four cottages are most likely the four cottages present within the
proposal area at 36 Garfield Road West, Riverstone.
These potential heritage items are located within the proposal area (Figure 2.1) and include:
Cottage at 49 Clifton Road, Riverstone (Lot 1/DP 1899)
Group of four cottages at 36 Garfield Road West, Riverstone (Lot 211/DP 830505).

2.4

Summary

The heritage listings for the proposal area are summarised in Table 2.1 and Figure 2.1 to Figure 2.5.
Table 2.1: Garfield Road West proposal area heritage listings
Item

ID

Register

Significance

Location

Riverstone Railway Station Group
and Residence

01237
SRA9
I93

SHR
Section 170 Heritage and
Conservation Register

State

Adjacent to proposal
area

Eastern Creek Bridge

RTA No.
535

Section 170 Heritage and
Conservation Register

Local

Adjacent proposal
area

School building

I36

Blacktown LEP 2015

Local

Outside proposal area

Terraces

I68

Blacktown LEP 2015

Local

Outside proposal area

Shop

I78

Blacktown LEP 2015

Local

Partially within
proposal area

House and slab cottage

I83

Blacktown LEP 2015

Local

Adjacent to proposal
area

House

I89

Blacktown LEP 2015

Local

Outside proposal area

I90

Blacktown LEP 2015

Local

Outside proposal area

House
Residence

I91

Blacktown LEP 2015

Local

Outside proposal area

War Memorial

I92

Blacktown LEP 2015

Local

Outside proposal area

Cemetery

I97

Blacktown LEP 2015

Local

Outside proposal area

Cottage 49 Clifton Road,
Riverstone

NA

NA - potential heritage item

Local

Within proposal area

Group of four cottages 36
Garfield Road West, Riverstone

NA

NA

Local

Within proposal area

Riverstone General

potential heritage item
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Figure 2.1: Heritage listings in relation to the Garfield Road West portion of the proposal area
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Figure 2.2: Heritage listings (detail) Riverstone township
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Figure 2.3: Heritage listings (detail) 36 Garfield Road West, Riverstone
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Figure 2.4: Heritage listings (detail) Garfield Road West and Lynhurst Street intersection
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Figure 2.5: Heritage listings in relation to the Bandon Road portion of the proposal area
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3

HISTORICAL CONTEXT

3.1

Early European settlement 1790-1860

The proposal area lies within the Parishes of St Matthew (Figure 3.1) and Gidley (Figure 3.2). The 1790s
saw Europeans expand inland from Botany Bay. By 1794 the Old Windsor Road from Parramatta to the
Hawkesbury River was in use. As were other roads such as Richmond Road, situated at the western most
end of the proposal area, leading from Richmond to Prospect. Many of the early roads were unformed
tracks, providing crude transport routes for government officials, horse drawn carts, pedestrians and cattle
(Department of Main Roads 2000, 5). Basic as they were, these routes were vital in the development of the
proposal area. The proposal area lies mid-way between Parramatta and the Hawkesbury River between
Richmond Road and Old Windsor Road. It sits within the north western corner of Gov
Government Stock Farm established in the area in 1803 (RDHS). The land was considered to be of poor
soil, so was used only for grazing not crops.
The early 1800s saw rapid road expansion and renewal across the colony. Richmond Road was formally
built in the 1810s (Department of Main Roads 2000, 15). Road improvement attracted land owners to the
area and saw a number of land grants issued within the proposal area in the following years. Three phases
of land grants appear to have occurred across the proposal area. Two, correspond to the road building
campaign of the 1810s, while the latter occurs in the 1850s as the land is opened up further through the
issuing of small land holding grants and the subdivision of existing large estates.
The Bandon Road portion of the proposal area lies within a 1000 acre land grant issued to Samuel Marsden
in 1815 (Figure 3.3). Marsden used the land for grazing. He was a successful chaplain, missionary and
farmer based in Parramatta (Yarwood 1967).
The Garfield Road West portion of the proposal area situated east of Eastern Creek (chainage 2540 to 3475)
Figure 3.3
lies within
issued 2500 acres of land on 7 May 1810 on the eve of his wedding to Mary Putland, widowed daughter of
extended east from Eastern Creek to Old Windsor Road in the east, and to present day Bandon Road in the
north and Schofield Road in the south. He named his initial grant area
(RDHS). The farms were mostly used for stock grazing with
Ireland
the development of vineyards on the slopes of Eastern Creek (Neal 2008, 49).
The section of the Garfield Road West portion of the proposal area situated west of Eastern Creek traverses
a number of land grants. The earliest grants issued were on the southern side of Garfield Road West on 8
October 1816. Eighty acres were granted to John Elder between Garfield Road West and Eastern Creek and
. Both properties extended east across Bells Creek to
400 acres to Thomas Kendall
encompasses the majority of the proposal area south of Garfield Road West
Eastern Creek.
to Eastern Creek (chainage 1880 to 2540) (Figure 3.3).
(chainage 180 to 1880) before crossing
At the intersection of present day Richmond Road and Garfield Road West, John Schofield was issued four
land grants on 18 August 1858 totalling 211 acres. The Garfield Road West portion of the proposal area
acres south of Garfield Road West. The proposal
Garfield Road West (chainage 180 to 1940) traverses the 35 acres of land granted to John Dunn on 23
August 1858, the 53 acres granted to George Matcham Pitt on 23 August 1858 and the south west corner of
the 80 acres granted to John Elder on 8 October 1816. (Figure 3.3).
In 1855 Andrew Hardie McCulloch purchased both Riverston and Mount Macquarie Farm. McCulloch
subdivided the land into 59 farm lots under the name Riverstone Estate (Figure 3.4). Sales were slow and
the coming decades saw the land subdivided into smaller and smaller farm lots.
While land close to present day Riverstone began to be subdivided, land further north over the Bandon Road
portion of the proposal area remained farmland (Figure 3.4).
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Figure 3.1: Parish of St Matthew (Source: HLRV)

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 16

REPORT
Figure 3.2: Parish of Gidley (Source: HLRV)
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Figure 3.3: Parishes of Gidley and St Matthew (Source: HLRV)
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Figure 3.4: Riverstone Estate 1855 (Source: NLA, No. 2700446)
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3.2

Riverstone Railway Station 1864-present

The SHR listed Riverstone Station (01237) is situated adjacent to the western end of the study area. It is one
of the four original stations forming the Blacktown to Richmond railway. Surveyed in 1862, the line was
completed in 1864. The railway was an important transport link between the markets of Sydney and the
Hawkesbury region settlements. The first regular train service ran on 1 December 1864. The station building
constructed in 1864 was replaced with a Victorian brick structure in 1889 (Plate 3.1). In 1879 a siding know
yard were constructed between 1886 and 1889, with a parcel office added in 1919, and a signal box in 1939.
The line was upgraded in the 1880s and finally electrified in 1975 (OEHa; RDHS).

Plate 3.1: Riverstone Station, Riverstone c.1900-10 (Source: SLNSW, No.206541)

3.3

Riverstone area development 1877-present

The late nineteenth century saw a time of development in the Riverstone area. The current township of
Riverstone, located at the eastern boundary of the study area, was subdivided in 1877-8 and derives its
-1).
By the 1880s Edward Marsden Betts had acquired the land belonging to Kendall and Elder and proceeded to
subdivide the land into smaller lots under the estate name Marsden Park. The sale advertisement for
Marsden Park (Figure 3.5) shows the proposal area south of present day Garfield Road West to traverse
semirural residential blocks, while the land north of Garfield Road West is described to comprise vineyard,
orangeries and orchard. It is on lot 28 of the subdivision plan that the cottage of potential heritage
significance at 49 Clifton Road would be built. The plan also clearly shows the Blacktown LEP 2015 heritage
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listed house and slab cottage (I83) already established north of Garfield Road West. The slab cottage dates
to c.1867 with the later brick Victorian house addition constructed in subsequent decades (OEHb). Built
presumably by George Matcham Pitt who was granted the land in 18581, the cottage lies immediately
adjacent to the proposal
early 1800s and had various property holdings in the region.
The subdivision of Marsden Park west of the railway coincided with the further subdivision and sale of
Riverstone from 1884 onwards. In this period Victorian Terraces were constructed along what is now West
Parade running parallel to the railway and intersecting Garfield Road West. The Blacktown LEP 2015 listed
Terraces (I68) at 4 West Parade adjacent to the proposal area were constructed during this period as low
cost workers dwellings or temporary accommodation (OEHc). A Grantham Estate brochure (Plate 3.2) shows
a building on Garfield Road West at the corner of what would become West Parade. This is unlikely to be the
Terraces at 4 West Parade but the former Royal Hotel, which was demolished in 1975. On the northern side
of Garfield Road West can be seen structures most likely associated with the Riverstone Meatworks
(discussed in Chapter 3.4).
The growing community required infrastructure and services including its own cemetery and public school.
Marsden Park public school was established in 1889 with its first weatherboard classroom built in 1890. A
classroom came to be used as the local social hall. Neither the or
remain on the site, however the site contains mature trees dating to the early school period and a 1903
d). The Blacktown
LEP 2015 lists the old school building (I36) as a heritage item. The school site is located within the vicinity of
the western end of the study area near Richmond Road.
Riverstone Cemetery (I97) is also listed as a heritage item on the Blacktown LEP 2015. It is situated north of
Garfield Road west, and is located within the vicinity of the proposal area. It was reserved and planned in
1892 with sections organised for various denominations. The first burial took place in1894 and the cemetery
is still in use today (OEHe).
Despite its early subdivision, the greater Riverstone area has remained throughout its history a low density
semi-rural community representative of its farming beginnings (Plate 3.3). Aerial photographs of the
Riverstone area taken in 1942 show little infrastructure in and around the proposal area (Figure 3.6). Houses
and other built structures appear along Garfield Road West and Clifton Road, with the cottage at 49 Clifton
Road visible. The land closer to Eastern Creek and the township of Riverstone appears to have been cleared
and developed. While much of the western end of the Garfield Road West portion of the proposal area and
the Band Road portion of the proposal area appear to have been undeveloped bushland in 1942 (Figure
3.7). Properties typically comprise large allotments, with some today still used as poultry farms, market
gardens and horse agistments. The area surrounding Eastern Creek is subject to flooding, as evidenced
during the site inspection. Historical flooding has occurred periodically throughout the history of the
Riverstone area. In particular, 1956 saw flood waters from Eastern Creek swell up to West Parade, parallel
to the railway line at Riverstone (Plate 3.4 and Plate 3.5).

1

It should be noted that the SHR lists the cottage as being on land owned by Samuel Marsden. Parish maps and titles viewed during
the preparation of this report were unable to establish ownership beyond that of George Matcham Pitt.
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Figure 3.5: Marsden Park sale advertisement c.1884 (Source: NLA, No.230449373)
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Plate 3.2: Grantham Estate c.1888 showing development along Garfield Road west of the railway line
in the lower left foreground

Plate 3.3: Poultry farm, Riverstone (Source: SLNSW, No.207966)
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Figure 3.6: 1942 aerial image of Riverstone

Garfield Road West portion of proposal aera (Source: NLA No.42863329)
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Figure 3.7: 1942 aerial image of Riverstone

Bandon Road portion of proposal area (Source: NLA No.42863329)
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Plate 3.4: 1956 floods shown at intersection of Garfield Road West and West Parade at Riverstone
with Butcher shop (centre) (Source: RDHS)

Plate 3.5: 1956 floods are Riverstone looking north east showing trotting track and Garfield Road
West alignment to Riverstone Station (Source: RDHS)
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3.4

Riverstone Meatworks 1878-1994

Benjamin Richards established the 2,300 acre meatworks in 1878 on land extending from the Blacktown to
Richmond railway line, west to Richmond Road. The area covered the former land grants of both Samuel
, among others.
of 1000 acres in 1874 from Jane Catherine Marsden, who had inherited the land from her father.
Richards, a butcher and grazier appears to have chosen the site in Riverstone as land was abundant, it was
close to the Sydney market, with a direct link by rail, and there was access to water from Eastern and South
Creeks (Phillis 2004, 7). Cattle that had been driven overland from the Hunter River via Bells Line of Road
and Liverpool could be processed at Riverstone and sent directly to Sydney by rail. By 1879 a mutton house
had been completed and by 1893 an average of 2,000 sheep and 100 cattle were being processed daily. At
Richards death in 1898, the meatworks had three slaughter houses, an engine room, boiler shed, tallow
four rooms each for workers and their families. William Angliss purchased the meatworks in 1919, expanding
the complex to include freezers, a cannery and a sheepskin tannery. The ensuing decades saw the
meatworks grow in size and capacity with sheds and dams added to the property. In 1973 a new meatworks
complex was constructed making Riverstone one of the most modern meat processing plants of the time.
The complex continued to operate until its permanent closure in 1994 (AMIEU, OEHh).
The Meatworks was divided into Paddocks, each with its own name of significance (Figure 3.8). The names
allowed the yardmen and stockmen to know where things were. For example, the Brick Kiln paddock was
supposedly where the kilns were that were used to make the bricks for the original meatworks (Phillis 2004,
286). The Bandon Road portion of the proposal area is located within the former Blood Paddock, which may
refer to the paddock being used for the disposal of blood from the abattoir. Bones and blood and other
components of the animals were used on site to make manure (Windsor and Richmond Gazette 1911). The
perimeter and internal paddocks were all fenced with wooden post and rail fences. The wooden fence posts
were susceptible to white ants and bushfires and were eventually replaced with concrete posts (Phillis 2004,
286).
The Garfield Road West portion of the proposal area is within the former Horse Paddock, residential and
commercial area of the meatworks (Figure 3.8). To the west of Riverstone Railway Station, the meatworks
had a shop front at 4 Garfield Road West, which is listed on the Blacktown LEP 2015 (Item No. I78). The
proposal area encroaches on the heritage curtilage of the shop but does not impact the shop building itself.
. The precinct
The shop is part of a defined housing precinct or company town
comprised
(Blacktown LEP Item No. I90)
Avenue, as well as recreational areas. By the mid-1880s the meatworks provided accommodation for its
slaughterhouse workers and their families as the work was required to be done in the cool of the night due to
no refrigeration facilities. However, the existing workers cottages were built between 1900 and 1942. Many
of which were built between 1904 and 1917,
the same period (OEHf; OEHh). The workers cottages by this time were for employees that needed to be
close by, and were mostly occupied by stockmen who were on call 24 hours a day for when the stock trains
came in (Phillis 2004, 46). In 1934, fourteen buildings were listed in Richards Avenue. Electricity was
connected in 1936, along with the construction of five new houses. According to Phillis (2004, 49), four
cottages were also built on Garfield Road opposite Riverstone Park. These cottages are most probably the
group of four houses at 36 Garfield Road West located in the proposal area opposite Denmark Road and
Creek Street. When a new railway siding was built through the back of the meatworks in 1947, three of the
houses in Richards Avenue were moved back to create space, putting them in line with the backyards of the
rest of the row of houses. A number of cottages have been demolished over the years, however the
remaining few are still in use today (Phillis 2004, 48-9).
Plate 3.6 to Plate 3.10 below show different aspects of the meatworks throughout various stages of its
development. Plate 3.6 to Plate 3.8 shows the main meat processing infrastructure associated with the
meatworks to be located north of Garfield Road West adjacent to the railway, along the siding constructed
specifically for the meatworks. While Plate 3.9 and Plate 3.10 show that the eastern area of the meatworks
towards Eastern Creek were used as paddocks for holding the animals until processing.
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Figure 3.8: Plan of Riverstone Meatworks showing location of proposal area
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Plate 3.6: Riverstone Meatworks c.1920s (Source: RDHS, No.012296)

Plate 3.7: Riverstone Meatworks Abattoir c.1960s (Source: Blacktown City Libraries, No.003987)
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Plate 3.8: Riverstone Meatworks c.1960-1970 view possibly from Riverstone Parade (Source:
Blacktown City Libraries, No.004000)

Plate 3.9: Riverstone Meatworks paddocks c.1960s, view toward Eastern Creek (Source: Blacktown
City Libraries, No.003999)
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Plate 3.10: Riverstone Meatworks paddocks under flood 1967, view toward Eastern Creek (Source:
Blacktown City Libraries, No.004707)

3.5

Roads and bridges 1880-present

Garfield Road links Windsor Road to Richmond Road, connecting Box Hill to Marsden Park through
Riverstone. The study area follows the alignment of Garfield Road from Riverstone to Marsden Park,
however it deviates from the current alignment over Eastern Creek. The crossing of Eastern Creek was an
essential link for the people of Riverstone. The existing Eastern Creek Bridge (RTA Bridge No. 535) lies
immediately adjacent to the proposal area and was constructed in 1947, replacing an earlier timber structure
most likely dating from the 1880s at the height of development in the region and proposal area alike.
The area around the bridge was a meeting place for people in the first decades of the twentieth century. It
was a site for picnics, games and swimming downstream of the bridge, north of the proposal area. Floods
have played an important part of the history of Eastern Creek and Riverstone. The timber bridge was
damaged several times in flood, with the Windsor and Richmond Gazette reporting on 2 June 1900 that the
greater part of the bridge was washed away, and that traffic was stopped for two days. Several local
residents lost their lives early in the twentieth century attempting to cross the bridge in flood and during the
Depression the bridge was often used for shelter by travelling swagmen (OEHg).
Immediately post WWII, motor transport became increasingly important in the development of the State, at a
time when the roads were in extremely poor condition. Wartime restrictions had brought about a situation
where construction and repair were difficult undertakings due to a reduction in available manpower, skilled
workers and engineers in the Department of Main Roads (DMR), a reduction in the availability of contractors,
the loss of machinery and equipment to defence works and an increase in heavy military traffic using the
roads and increasing their deterioration (OEHg). Post war upgrades continued on Garfield Road West
throughout the 1960s and 1970s. Government gazette advertisements from this period advertise the
widening, realigning and renaming of Garfield Road West.
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4

DESCRIPTION AND PHYSICAL EVIDENCE

RPS Senior Heritage Consultant Sarah van der Linde and RPS Heritage Consultant Luke Gliganic inspected
the proposal area on 10 and 11 February 2020. The site inspection was limited to properties within the
Garfield Road West portion of the study area with land access agreements with TfNSW at the time of
inspection. Eastern Creek Bridge was unable to be inspected due to flooding of Eastern Creek at the time of
inspection. Areas inspected are shown in Figure 4.1 and Figure 4.2.
This section is based on the inspection and analyses the landscape and setting, existing infrastructure within
the proposal area and heritage items within, or immediately adjacent to, the proposal area.

4.1

Landscape setting and features

The Garfield Road West portion of the proposal area comprises Garfield Road West, a single lane road
running from Richmond Road at the western end of the proposal area (chainage 0) to just before West
Parade at the eastern end of the proposal area (chainage 3475), land surrounding either side of Garfield
Road West and a short section of Clifton Road. From Clifton Road the proposal area traverses Carnarvon
Road before crossing the confluence of Bells and Eastern Creeks, after which it re-joins Garfield Road West.
The proposal area is a semi-rural landscape characterised by low density residential houses on large
allotments (Plate 4.1 to Plate 4.3), with the township of Riverstone sitting adjacent to the eastern end of the
proposal area (Plate 4.4 and Plate 4.5). Areas of remnant native vegetation occur predominantly on the
northern side of the road (Plate 4.6) and along the creek corridors of Eastern and Bells Creeks (Plate 4.7
and Plate 4.8), with a pocket of native vegetation along the southern side of the road between Jackson
Street and Fermoy Road (Plate 4.9).

Plate 4.1: Garfield Road West near Eastern Creek, facing west (RPS 2020)
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Plate 4.2: View of Garfield Road West from residential property, facing west (RPS 2020)

Plate 4.3: Clifton Road, facing east (RPS 2020)
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Plate 4.4: Eastern end of Garfield Road West at township of Riverstone showing Former Butcher
Shop (I78) (right), facing west (RPS 2020)

Plate 4.5: Riverstone Station (SHR 01237) and township, facing north east (RPS 2020)
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Plate 4.6: Remnant native vegetation and landscape on northern side of Garfield Road West, facing
east (RPS 2020)

Plate 4.7: Eastern bank of Eastern Creek corridor, facing west (RPS 2020)
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Plate 4.8: Northern bank of Bells Creek corridor, facing east (RPS 2020)

Plate 4.9: Native vegetation on southern side of Garfield Road West, facing north east (RPS 2020)
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Figure 4.1: Area inspected of Garfield Road West portion of the proposal area
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Figure 4.2: Area inspected of Bandon Road portion of the proposal area
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4.2

Proposal area

The proposal area from Richmond Road (chainage 0) to Penprase Street (chainage 1860) follows the
existing Garfield Road West alignment (Plate 4.10 to Plate 4.17). The Blacktown LEP 2015 heritage item
House and Slab Cottage (I83) lies adjacent to the proposal area from chainage 1820 to 1860 (Plate 4.18 to
Plate 4.24). The House and Slab Cottage (I83) have remained in the same family for generations and appear
to be in well maintained original condition.
From chainage 1860, the new road alignment deviates from the present alignment and passes through low
density residential properties and along Clifton Road until it crosses Carnarvon Road at chainage 2340
(Plate 4.25 to Plate 4.28). A new intersection with Lynhurst Street is also proposed at chainage 1450. The
potential heritage item, Cottage, at 49 Clifton Road is located at the intersection of Clifton Road at Lynhurst
Street (Plate 4.29 to Plate 4.31). The property appears in a stable condition, however the exterior has been
modified and is now clad in faux brick and sandstone sheeting.
The alignment continues along Clifton Road across Bells and Eastern Creeks and re-joins the existing
Garfield Road West alignment at chainage 2780. The group of four cottages at 36 Garfield Road West are
located at chainage 3150 (Plate 4.32 and Plate 4.33). The cottages are occupied and appear to be in good
condition. The proposal then continues along Garfield Road West until terminating at chainage 3475 by West
Parade at the Blacktown-Richmond Railway line (Plate 4.34 to Plate 4.38). Blacktown LEP 2015 heritage
item Former Butcher Shop (I78) lies adjacent to the proposal area at chainage 3475 (Plate 4.39). The
Former Butcher Shop is currently vacant and unused but appears to be in a stable condition. The SHR and
Section 170 heritage listed Riverstone Railway Station Group and Residence (01237/SRA9) is situated
adjacent to the proposal area on the eastern side of the Blacktown-Richmond Railway line (Plate 4.40 and
Plate 4.41), while the Blacktown LEP 2015 heritage item Terraces at 4 West Parade lies within the vicinity of
the eastern end of the proposal area near the corner of Garfield Road West and West Parade (Plate 4.42).
Plate 4.10: View north to Garfield Road West at chainage 700 from adjacent residential property (RPS
2020)
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Plate 4.11: Intersection of Dromana Road and Garfield Road West at chainage 720 (RPS 2020)

Plate 4.12: Robert St at Chainage 970 showing remnant native vegetation, facing north (RPS 2020)
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Plate 4.13: Property at 273 Garfield Road West (Chainage 1000), facing north (RPS 2020)

Plate 4.14: Property at 273 Garfield Road West (Chainage 1000), facing south (RPS 2020)
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Plate 4.15: Property at 256 Garfield Road West (chainage 1140) used as a chicken farm, facing east
(RPS 2020)

Plate 4.16: Property at 221 Garfield Road West (chainage 1540) used for market gardens, facing west
(RPS 2020)
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Plate 4.17: Garfield Road West at chainage 1660, facing south east (RPS 2020)

Plate 4.18: House and Slab Cottage (I83) setting as seen from Garfield Road West, facing south west
(RPS 2020)
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Plate 4.19: House and Slab Cottage (I83) east facade (RPS 2020)

Plate 4.20: House and Slab Cottage (I83), north façade of house (RPS 2020)
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Plate 4.21: House and Slab Cottage (I83), north façade of slab cottage (RPS 2020)

Plate 4.22: House and Slab Cottage (I83), north façade of slab cottage showing outhouse (RPS 2020)
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Plate 4.23: House and Slab Cottage (I83), west façade and rear garden (RPS 2020)

Plate 4.24: House and Slab Cottage (I83), south façade (RPS 2020)
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Plate 4.25: Western property boundary of 161 Garfield Road West beside Lynhurst Street (chainage
1960), facing south (RPS 2020)

Plate 4.26: Property at 161 Garfield Road West (chainage 2020), facing north (RPS 2020)
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Plate 4.27: Clifton Road at chainage 2320, facing west (RPS 2020)

Plate 4.28: Carnarvon Road at intersection with Clifton Road (chainage 2340), facing south (RPS
2020)
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Plate 4.29: Potential heritage item Cottage at 49 Clifton Road showing Lynhurst Street to right, facing
north (RPS 2020)

Plate 4.30: Potential heritage item Cottage at 49 Clifton Road showing Lynhurst Street to foreground,
facing north west (RPS 2020)
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Plate 4.31: Potential heritage item Cottage at 49 Clifton Road showing Lynhurst Street to foreground,
facing east (RPS 2020)

Plate 4.32: Potential heritage item group of four cottages at 36 Garfield Road West (Source: Google)
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Plate 4.33: Potential heritage item group of four cottages at 36 Garfield Road West (Source: Google)

Plate 4.34: View west of Riverstone trotting track at chainage 2820 showing Eastern Creek (centre)
and flooded Garfield Road West (right) (RPS 2020)
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Plate 4.35: View east across Riverstone trotting track showing flooded Garfield Road West (left) (RPS
2020)

Plate 4.36: View west along Garfield Road West at intersection with Denmark Road (chainage 3040)
(RPS 2020)
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Plate 4.37: View west along Garfield Road West at chainage 3150 showing group of four cottages at
36 Garfield Road West (RPS 2020)

Plate 4.38: View west along Garfield Road West at chainage 3340 (RPS 2020)
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Plate 4.39: Former Butcher Shop (I78), south façade (RPS 2020)

Plate 4.40: Riverstone Railway Station Group and Residence (01237/SRA9), south facade (RPS 2020)
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Plate 4.41: Riverstone Railway Station Group and Residence (01237/SRA9), north facade (RPS 2020)

Plate 4.42: Terraces (I90) at 4 West Parade, view south west (RPS 2020)
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5

ASSESSMENT OF HISTORICAL ARCHAEOLOGICAL
POTENTIAL

Archaeological potential is the degree to which archaeological resources are considered likely to survive
within the proposal area. Archaeological potential is different to
the significance of surviving archaeological resources. Archaeological potential is assessed based on an
analysis of available documentary resources and a physical analysis of the proposal area, including an
understanding of ground disturbance.
Where applicable, the level of archaeological potential is assessed as:
Low to nil potential: Substantial ground disturbance with limited potential for archaeological resources.
If archaeological resources are identified, the archaeological resources are unlikely to be intact
Low to moderate potential: Moderate or localised ground disturbance with the potential for
archaeological resources to a limited extent
Moderate to high potential: Limited ground disturbance with the potential for substantial intact
archaeological resources to be identified
Identified archaeological resource: Identified and recorded as part of another archaeological
assessment.

5.1

Archaeological potential of the proposal area

Historical research undertaken to inform the historical context in Chapter 3 of this report revealed that the
eastern portion of the proposal area, near to the township of Riverstone, has undergone the most
development throughout the history of the proposal area, while the part of the proposal area west of Eastern
Creek has remained relatively undeveloped. The proposal area is primarily confined to the existing Garfield
Road West road corridor. Garfield Road West has been an important transport link for the local community
since the late nineteenth century. As the Riverstone township and its surroundings developed, road and rail
links to the community were vital.

5.1.1

Roads

By 1794 the Old Windsor Road from Parramatta to the Hawkesbury River was in use. As were other roads
such as Richmond Road, situated at the western most end of the proposal area, leading from Richmond to
Prospect. Many of the early roads were unformed tracks. In the 1810s a large road building campaign was
undertaken. During this time Richmond Road was formally constructed. It is unclear when Garfield Road first
came into use but it most likely was formalised with the laying out of the township of Riverstone in the late
1870s (Plate 5.1). Post WWII, roads in the area were upgraded, with Garfield Road West subject to widening
and realigning in the 1960s and 1970s.
Despite the continuity of the use of the proposal area as a road, the potential for former road surfaces below
the sealed road surface is low. Most roads remained unsealed until the second quarter of the twentieth century
(Plate 5.2) and it is unlikely that evidence of a gravel road with no kerb or guttering would be preserved
following the construction of a sealed road.
Due the low potential of a former road surface to be preserved below a sealed road and the limited
archaeological research potential of a former road surface, as it would be unlikely to contribute to an
understanding of the development of the town of Riverstone, the archaeological potential and archaeological
research potential of the proposal area is assessed as low to nil.
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Plate 5.1: 1884 Parish of Gidley map showing Garfield Road West formalisation (Source: HLRV)

Plate 5.2: Unsealed main road - Windsor Road, Riverstone 1907 (Source: RDHS)
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5.1.2

Meatworks infrastructure

The Riverstone Meatworks established themselves in 1878 on land located between the railway line and
Richmond Road, on the northern side of Garfield Road West. Research (see Chapter 3.4) indicates that the
majority of meatworks infrastructure was located north of Richards Road, close to the railway line for ease of
transportation. The remaining expanse of land was used as grazing paddocks for holding the animals until
processing and likely contained post and rail fences and dam infrastructure. Meatworks associated
infrastructure closer to Garfield Road West appear to have been restricted to workers accommodation and
associated recreation areas,
. Since closure of the
meatworks in 1994, all extant structures aside from the worke
are located outside the proposal
demolished.
(Blacktown LEP Item No. 78) is located at the eastern end of
area on Richards Avenue. The
the Garfield Road West portion of the proposal area. The proposal area encroaches on the heritage curtilage
, however the proposal does not impact the building itself.
likely built between 1908 and 1914 with the construction of surrounding cottages. Although the exact location
precinct and were replaced with the existing cottage structures along Richards Avenue. Resultantly, there is
present in the proposal area.
The four workers cottages located on Garfield Road West, as described by Phillis (2004, 49) are most
probably the group of four houses located opposite Denmark Road and Creek Street. These cottages are
located within the proposal area and would be impacted by the development. No previous structures are
known to have existed in this location prior to the construction of these four cottages. Phillis (2004, 49) notes
that these cottages have septic systems, so it is unlikely any historic cess pits are located here or deposits of
domestic debris. Overall, there is low to nil potential for archaeological resources associated with the
domestic nature of these cottages.
archaeological research potential of such cottages, as it would be unlikely to contribute further understanding
of the development of the meatworks and the town of Riverstone, the archaeological potential and
archaeological research potential of this portion of the proposal area is assessed as low to nil.

5.1.3

Royal Hotel

On the opposite side of Garfield Road West once stood the Royal Hotel on the corner of West Parade.
Originally constructed in the 1880s, the hotel was replaced with a new one 1906 (Plate 5.3), which was
demolished in the 1970s and now comprises an asphalt car park. Around the corner at 4 West Parade still
stands Victorian Terraces. It is likely that other buildings also existed near this intersection on Garfield Road
West. However, the proposed Garfield Road West upgrade design ties into existing configuration and levels
just west of West Parade, keeping within the existing road easement here. As such, there is low to nil
potential for archaeological resources associated with the Royal Hotel or Victorian Riverstone to be present
in the proposal area.
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Plate 5.3: Former Royal Hotel (Source: RDHS)

5.1.4

Agricultural practices

The development of land west of Eastern Creek in the nineteenth century was primarily limited to agricultural
and residential infrastructure associated with small land holdings. Extant structures from this time impacted
by the proposal appear to be the house and slab cottage (I83) located adjacent to the proposal area and the
house at 49 Clifton Road. The twentieth century saw residential buildings begin to appear in more frequency
along Garfield Road West as land was subdivided into smaller allotments. The majority of these buildings
appear to remain today. Archaeological resources associated with these structures could include wells, cess
pits or discarded domestic material.
Overall, there is low to nil potential for archaeological resources associated with the residential and
agricultural development of Riverstone to be present in the proposal area as works within the proposal area
will be primarily contained to the existing road easement. Where the alignment deviates from the existing
road near Lynhurst Street, there is a low to moderate potential for archaeological resources associated with
historic farming practises and domestic rural life associated with the property at 49 Clifton Road. Elsewhere,
where the alignment deviates from the current road alignments, there is a low to nil potential for
archaeological resources associated with historical agricultural practices as much of this land is within the
Bells Creek floodplain and was used for stock grazing or crops, which would leave little evidence behind.
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6

THE PROPOSAL

This section describes the proposal and provides descriptions of existing conditions, the design parameters
including major design features, the construction method and associated infrastructure and activities of the
proposal

6.1

The proposal

TfNSW proposes to upgrade Garfield Road West between Richmond Road, Marsden Park, and Denmark
Road, Riverstone (the proposal) to address increased traffic demand associated with the development of the
North West Growth Area, particularly the Marsden Park, Marsden Park North, West Schofields and
Riverstone precincts. The proposal area covers the proposed Garfield Road West alignment between
Richmond Road, Marsden Park and Denmark Road, Riverstone including an extension of up to 90 metre
stubs for tie-ins to the surrounding road network at each intersection along the alignment. The proposal is
shown in Figure 6.1 and Figure 6.2.
Key features of the proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond Road,
Marsden Park and Denmark Road, Riverstone including:
Upgrade from the existing two lane undivided road to a four lane divided road with provision to
widen to six lanes within the median in the future
Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of new twin bridges about 320 metres long over Eastern Creek and Bells Creek as
part of the new alignment
Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road including
signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road and Denmark
Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
Reinforced box culverts, pipes, pits and swales along Garfield Road West
Transverse drainage across driveways/property access points
The provision of flood compensation areas near the proposal alignment
Property acquisition, demolition, and adjustments to access associated with the upgrade of the existing
Garfield Road West and the realignment between Penprase Street and Denmark Road
Temporary ancillary facilities during construction along Garfield Road West
Relocation of utility services in proximity to the proposal alignment.
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Figure 6.1: Location of the proposal

broader setting
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Figure 6.2: Location of the proposal

Garfield Road West alignment
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6.2

Design

The following sections provide a description of the design criteria, major design features and engineering
constraints of the proposal. These features have been based on the 80% concept design and would be
subject to refinement during detailed design.

6.2.1

Design criteria

The concept design for the proposal was prepared in accordance with the following standards:
AS5100-2017 Bridge Design
Australian Standards: amended by Roads and Maritime Supplements (2012)
Austroads Guide to Road Design (Austroads, 2009) and Roads and Maritime supplements to the
Austroads Guide
Austroads Road Safety Audit Manual (Austroads, 2009)
Beyond the Pavement, RTA urban design policy, procedures and design principles (Roads and Traffic
Authority of NSW, 2009)
NSW Speed Zone Guidelines (Roads and Traffic Authority of NSW, 2011)
Road Safety Audit Manual and Checklist (Roads and Traffic Authority of NSW, 2005)
RMS Bridge Policy Manual which includes Bridge Technical Direction Manual, Bridge Policy Circulars,
Chief Bri
RMS Delineation Manual (2012)
RMS Road Design Guide (RMS, undated)
RMS Standard Bridge Drawings
Soils and Construction Managing Urban Stormwater, Volume 1 (Landcom, 2004) and Volume 2D
(Department of Environment and Climate Change, 2008). Guide to Road Design Austroads
(Austroads, 2009).
The key design criteria for the proposal are summarised in Table 6.1.
Table 6.1: Key design criteria
Design features

Requirement

Number of lanes

Main road alignment (Garfield Road West) - Typical
lane arrangement of two lanes in both directions (with
capacity to widen to 6 lanes in the future).

Lane widths

3.5m (plus lane widening at curves, as required).

Design vehicle for main road Alignment

Main road alignment - 26m B-double.

Design vehicle at intersections

Robert Street - 19m semi-trailer
Penprase Street - 19m semi-trailer
Denmark Road - 19m semi-trailer
Spine Road - 26m B-double
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Design features

Requirement
Left in/out only intersections - 12.5m single unit
truck

Posted Speed Limit

Main road alignment - 70km/h
Side roads 60km/h

Design Speed

Main road alignment - 80km/h
Side roads 60km/h

Median width

Main road alignment - variable, with a minimum of 10m
to allow for two future inside lanes.

Pavement type

Pavement structure will most likely consist of asphalt
over lean mix concrete.

Footpaths

Northern side of Garfield Road West 2m footpath
with verge
Southern side of Garfield Road West 3m shared
path with roadside verge and outside verge)
Robert Street and Denmark Road / Spine Road
3m shared path on the eastern and western sides
Penprase Street 3m shared path on the eastern
and western sides.

Flood immunity

1 in 100 Average Recurrence Interval (ARI) Minor and
Major Tributary flood under current climatic conditions.
1 in 20 ARI back water flooding from the HawkesburyNepean River.

Signal phasing (pedestrians)

6.2.2

New traffic signals would have signalised pedestrian
crossings installed.

Engineering constraints

A number of constraints and performance objectives influenced the development of the proposal design,
including:
Existing Utilities: the presence of multiple existing utilities and services alongside and under Garfield
Road West and the interesting roads. Existing utilities have been identified, and discussions held with
the service providers to either relocate utilities within the widened road corridor or protect the assets,
while ensuring they can be accessed for scheduled maintenance and in an emergency during
construction
Operational traffic: the need to maintain access and operation of Garfield Road West during
construction. Work should be constructed offline where possible and the traffic management plan
should recognise the requirement for maintaining adjacent access, including emergency access and
traffic flow during peak periods
Existing and future educational, commercial and residential development on either side of the road
corridor: efficient use of the existing road corridor in the design to reduce the amount of property
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acquisition outside the existing road corridor and reserving the existing local amenity where feasible.
The design should inform and align with released and draft Indicative Layout Plans
Existing water courses including Eastern Creek and Bells Creek: hydraulic and hydrologic design to
minimise flood impacts due to the high flood sensitivity of the area
Potential contamination within the proposal alignment: geotechnical investigations and design to
manage potential contamination.
These constraints are considered in Section 6 of the REF, which describes the mitigation measures and
safeguards to be implemented to minimise impacts of the proposal.

6.2.3

Major design features

Upgrade of Garfield Road West between Richmond Road and Denmark Road
The upgrade of Garfield Road West between Richmond Road and Denmark Road would provide:
Two through lanes in each direction separated by a landscaped central median
Allowance for the addition of a future through lane in each direction by widening into the central median
Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of a new twin bridge at the new Garfield Road West alignment between Penprase Street
and Denmark Road. Details include:
A bridge deck about 320 metres long, crossing Eastern Creek and Bells Creek
A four lane configuration with the width of the bridges about 13.5 metres and 15.5 metres for the
eastbound and westbound directions respectively
Capacity of the bridges to be widened to accommodate a six-lane configuration
A footpath on the northern side of Garfield Road West and a shared path on the southern side, including
on the new Garfield Road West bridge
Kerb and gutters to separate the road users from the pedestrians and cyclists
New landscaping on the median / verges of the upgraded Garfield Road West with native shrubs and
grasses, and taller native trees to respond to nearby ecological features and other cultural aspects.
An indicative cross section of the main alignment of Garfield Road West is shown in Figure 6.3.
Figure 6.3: Garfield Road West typical cross section (indicative only)
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Design of the new Garfield Road West bridge
The proposal includes the construction of new twin bridges, about 320 metres long on independent
substructures, crossing over Eastern Creek and Bells Creek. The width of the bridges would be
approximately 16 metres for the eastbound and westbound directions, with two lanes in each direction with
capacity to widen to six lanes in the future. This includes a four metre shared path in each direction.
The bridge has been designed with up to 13 spans of 1200 millimetre deep bulb-tee girders, which have
been chosen to increase the span length and therefore decrease the number of girders required in an
environmentally sensitive area. The span arrangements differ between the eastbound and westbound bridge
structures to minimise the impact on Bells Creek, Eastern Creek and the existing utilities in proximity. The
design features a cast in-insitu deck on each bridge structure. The bridge design requires three cast in-situ
concrete piles per pier with column extensions supporting the pier headstock.
The bridge substructure including the piles, columns, headstocks would be designed for the future ultimate
six-lane configuration. However, the bridge superstructure would be designed for the initial four-lane
configuration. An indicative design of the new Garfield Road West bridge is shown in Figure 6.4 and Figure
6.5.

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 66

REPORT
Figure 6.4: Proposed new Garfield Road West bridge (indicative only, subject to detailed design)
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Figure 6.5: Bridge pier and headstock perspective (indicative only), subject to detailed design
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Intersection upgrades along Garfield Road West
Upgrade of the Garfield Road West and Robert Street intersection; Garfield Road West and Lyndhurst Street
/ Penprase Street intersection; and Garfield Road West and Denmark Road intersection would include:
New traffic lights to improve safety, including the provision of signalised pedestrian crossings
Provision of stubs approximately 90 metres long on the existing side roads for tie-ins with potential
future road upgrades
A bus jump start lane on the Garfield Road West approaches including:
Merge lanes on the departure side of the intersection
ngs in the dedicated left turn lanes at the bus jump start
Bus stops on the departure side of the intersection on Garfield Road West
Left turn slip lanes on both Garfield Road West approaches.
The locations of the intersections proposed to be upgraded with new traffic lights and other features are
shown in Figure 6.2. An indicative layout of the proposed intersection upgrades is shown in Figure 6.6 to
Figure 6.8.
Figure 6.6: Arrangement for the proposed signalised intersection at Robert Street (indicative only)

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 69

REPORT
Figure 6.7: Arrangement for the proposed signalised intersection at Denmark Street (indicative only)

Figure 6.8: Arrangement for the proposed signalised intersection at Lynhurst Street (indicative only)
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New urban design and landscaping features of the proposal are:
Retain existing tree plantings where possible
The median / verges of the upgraded Garfield Road would include either:
Native shrub and grass plantings with taller native trees to respond to nearby ecological features
Ornamental shrub, groundcover plantings and trees to respond to other cultural aspects
Plantings on the northern and southern sides of Garfield road would:
Complement low density residential areas
Provide suitable frontage to the Richard Johnson Anglican School
Complement the existing ecological communities (e.g. Cumberland Plain Woodland and riparian
habitats)
New intersections designed with features for orientation and wayfinding such as:
Robert Street intersection designed with shrub plantings in the median to denote entry to the town
centre of Marsden Park North
Denmark Street intersection designed for the floodplain land.

Drainage design
The proposal includes flood mitigation and drainage features along Garfield Road West. This includes crossdrainage structures and features such as:
Reinforced box culverts
Reinforced concrete pipes
Pavement drainage pit and pipe system
Swales and drainage along the main road alignment
Transverse drainage across driveways/property access points
Scour protections at drainage outlets
Bridge deck drainage.

6.3

Construction activities

This section provides a summary of the likely construction methodology, staging, work hours, plant and
equipment and associated activities that would be used to construct the proposal. For the purpose of this
REF, an indicative construction plan and methodology are provided. Detailed construction staging plans and
methods would be determined by the construction contractor(s) after completion of the detail design.
The actual construction method may vary from the description in this chapter as a result of factors such as
identification of on-site conditions during pre-construction activities, ongoing refinement of the design,
consultation with property owners and availability of funding.
The environmental management framework to manage and mitigate impacts is presented in Chapter 7. The
final construction plan and methods chosen by the contractor would also be required to be consistent with
this framework.

6.3.1

Work methodology

Construction would be staged to manage and minimise community impacts and in particular to minimise
traffic impacts. Investigation and early works activities would be undertaken to facilitate efficient construction
works progress. These early works may include activities such as:
Environmental and engineering investigations and marking of sensitive areas
Utility investigation and adjustments
PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 71

REPORT
Installation of temporary environmental and traffic controls such as line marking and signposting
Property adjustment work
Establishment of ancillary facilities.
Construction activities would be guided by a Construction Environmental Management Plan (CEMP) to
ensure work is carried out to TfNSW specifications (published by the former Roads and Maritime) within the
specified work area.
Key construction activities for the proposal are summarised below.

Upgrade to the westbound carriageway (and bridge)
These works would constitute the construction of the westbound carriageway including construction of the
twin bridge and some temporary pavements at the connections to enable the switch into upgrade of the
eastbound carriageway. Construction of the Robert Street intersection to the north of Garfield Road West
and construction of the Penprase Street intersection would be undertaken.

Upgrade to the eastbound carriageway
The traffic would be relocated onto the newly constructed westbound carriageway to enable construction of
the majority of new eastbound carriageway. Construction of the Robert Street intersection to the south of
Garfield Road West and construction of the Denmark Road intersection to the north of Garfield Road West
would be undertaken.

Upgrades to the intersections (and tie-ins)
Upgrade to intersections would be undertaken to finalise connection of the new alignment to the existing
road network. The upgrading of the intersections are likely to require additional sub-stages in order to
manage the traffic during construction.

General construction methodology
These works would be expected to generally involve the following methodology:
Pre-construction identification and marking of sensitive areas as identified in this REF and the CEMP
Site establishment (including temporary fencing and construction compound)
Installation of traffic management measures such as placing safety barriers in accordance with the
traffic control plan
Vegetation removal and installation of erosion and sediment controls
Property adjustment work
Bulk excavation
Utility adjustment
Drainage work
Pavement/kerb and gutter construction
Road pavement construction including compaction of select fill, sub base, and asphalt wearing surface
Installation of permanent traffic control signals
Installation of line marking and signposting
Landscaping work
Signposting
Site clean-up.
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The proposed construction methodology provided is indicative and based on the current concept design. It
would be further developed during detailed design of the proposal by the nominated contractor in
consultation with TfNSW.
In the event that construction results in environmental impacts additional to those assessed in the REF,
further environmental assessment would be required to be undertaken and approved by TfNSW.

6.3.2

Construction hours and duration

Subject to approval the proposal would progress to the detailed design stage. Proposal construction is
anticipated take around 18 - 24 months to complete, weather permitting.
Construction work for the proposal would generally be carried out during standard working hours, as follows:
Monday to Friday, 7am to 6pm
Saturday, 8am to 1pm
Sunday and Public Holidays, no work.
Out of hours work would be required in some cases to minimise disruptions to motorists and nearby sensitive
receivers. For example, adjustments to intersections along Garfield Road West would occur during out of
hours periods as there would be lower traffic volumes, therefore minimising disruptions to motorists.
Out of hours work would be subject to permitted road occupancy licences (ROLs) and construction staging.
Out of hours work would be carried out in line with the procedures contained within the Environmental
Protection Authority (EPA) Interim Construction Noise Guideline (ICNG) (DECC 2009) and the TfNSW
Environmental Noise Management Manual (RTA 2001). This would be undertaken in accordance with the
conditions of the Environment Protection Licence (EPL) for the proposal.
During scheduled night work, potentially impacted sensitive receivers would be consulted and kept informed
of construction progress to minimise any impacts. In addition, management and mitigation measured
detailed within the CEMP would be implemented as required to further mitigate any construction impacts.
This includes the development of an out-of-hours work protocol which would govern the management of
work outside standard work hours. Prior advice would be given to the community regarding work hours, and
any planned construction work that is proposed to be carried out outside standard work hours.

Plant and equipment
A range of plant and equipment would be used during construction. An indicative list is provided below. The
final equipment and plant requirements would be determined by the construction contractor.
Bulldozers
Backhoes
Dump trucks
Road trucks
Excavators
Backhoes
Piling rigs
Cranes
Concrete pumps/vibrators
Road sweepers
Water trucks
Water pumps
Concrete saws
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Asphalt pavers
Roller/compacters/compressors
Line marking vehicles
Graders
Scrapers
Concrete trucks
Generators
Chainsaws
Jackhammers
Mulchers.

Earthwork
Excavations and earthworks would generally be required for the majority of the road realignment and
upgrade works, as there are a number of cut and fill areas along the alignment. Earthwork requirements
would be confirmed during detailed design, however it is anticipated that major areas of cut and fill would be
located at the following areas:
At-grade widening along Garfield Road West between Richmond Road and Jackson Street
Fill embankment along Garfield Road West near Jackson Street for approximately 200 metres
At-grade widening along Garfield Road West between Jackson Street and after Lynhurst Street
Fill embankment along Garfield Road West between Pacer Street and Richards Avenue.
Any unsuitable materials would need to be removed to ensure the foundation materials can provide sufficient
support for the overlying works. Unsuitable materials typically include:
Highly organic material
Clay and silt of very soft, soft and firm consistency
Silt and sand of very loose relative density
Uncompacted or poorly compacted fill
Fill material containing foreign material such as waste or putrescible material
Contaminated material.
The estimated quantities of materials associated with earthworks are provided in Table 6.2.
Table 6.2: Indicative earthworks volumes
Material

Estimated volume

Excavation (cut) volume
Fill volume

6.3.3

00m3
,000m3

Source and quantity of materials

The following materials would be required for construction of the proposal:
Earthwork materials (e.g. sand, gravel, topsoil, general fill material) and selected material for road
formation
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Bitumen and aggregates (e.g. stone, sand, gravel) for pavement production
Binders to stabilise and treat the road formation and culvert bases
Cement and aggregates for concrete used in drainage construction, pavement construction, and
miscellaneous work such as kerbs and gutters
Precast concrete elements for bridge and drainage construction and miscellaneous work.
Materials for road construction would likely need to be imported from off-site facilities (e.g. quarries). Sources
of materials for construction would be determined during further development of the design. The indicative
quantities of the main materials are listed in Table 6.3.
Table 6.3: Indicative resource volumes
Material

Estimated volume

Earthwork materials

300,000m3

Pavement materials

Base and sub-base: 20,000m3
Tack coat: 30m3
Asphalt: 13,000m3

Concrete for share paths, medians, and bridge
structures

3,000m3

Surplus materials
The excavated material from the proposal would be reused onsite where possible, as this is dependent on
the strength and durability of the material. These materials would be stockpiled and further tested to
determine suitability for reuse, however it is likely that there would be a surplus of material that may require
disposal offsite.
Surplus or unsuitable material that cannot be used on-site would be classified in accordance with the Waste
Classification Guidelines (DECCW, 2009) and disposed of at an approved materials recycling or waste
disposal facility.

Water
The amount of water that would be required during construction is unknown at this stage. The amount would
depend on material sources and methodologies applied by the contractor. It is proposed that water would be
obtained from the local water supply network.

6.3.4

Traffic management and access

Construction would generate heavy vehicle movements associated with:
Delivery of construction materials
Spoil and waste removal
Delivery and removal of construction equipment and machinery
Movement of materials, resources and construction staff between the construction areas and
compounds.
Construction activities would also generate light vehicle movements associated with staff movements to and
from and within the site. During normal working days it is estimated the number of truck movements to the
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work sites would be less than 200 per day, based on similar projects. Truck movements would be distributed
throughout the day equating up to about 25 movements per hour based on an eight-hour workday. It is
estimated the number of light vehicle movements to the work sites would be approximately 362 per day.
Access to the construction site for trucks would be via Garfield Road East, Railway Terrace and Richmond
Road. This additional construction traffic would have a minor impact on the existing road network. Where
possible, vehicles would be parked within compounds to minimise impact to local residents.
Section 6.5 of the REF provides a more detailed assessment of traffic and transport impacts.
There are a number of properties with direct access to the road network within the proposal area. Access to
affected properties would be maintained throughout by providing temporary property access where required.
Bus stops along Garfield Road West servicing the local bus network may be temporarily relocated during
construction. Proposed relocations would be confirmed during construction planning.

6.4

Ancillary facilities

Ancillary facilities would be required to support construction of the proposal. Figure 6.9 identifies indicative
locations of the ancillary facilities. Ancillary facilities include the following:
Site compounds
Laydown areas
Stockpile sites
Hardstands for the construction plant (including cranes)
Temporary sediment basins.
Table 6.4 and Figure 6.9 summarises the location of each ancillary facility, and how they would generally be
used. The exact location and proposed use of ancillary facilities would be confirmed bin the construction
planning phase.
Table 6.4: Indicative location of ancillary facilities
Site ID

Location

Indicative site use

1

176 Garfield Road West

Site compound and site office
location. This includes construction
parking

2

Lot 40 DP1358, Clifton Road Potential ancillary site including
bridge construction laydown

3

143 Garfield Road West

Potential ancillary site including
bridge construction laydown

4

9 Carnarvon Road

Bridge construction laydown

5

Garfield Road between
Denmark Road and Creek
Street

Stockpile area

Potential impacts of these proposed site compounds and ancillary facilities have been assessed in this REF.
Impacts have been minimised by selecting sites with consideration to the following criteria:
Proximity to the proposal site
Vacant site with exiting hardstand area, with existing vehicle access and egress
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Relatively flat ground that does not require substantial reshaping
In plain view of the public to deter theft and illegal dumping.
Stockpile locations would be refined during the detailed design phase using the criteria set out in the
Stockpile Management Guideline (RTA, 2011). Where possible, the stockpile areas would be located on
sites:
Not prone to flash flooding
More than 40 metres from a watercourse
More than 50 metres from the nearest dwelling
In previously disturbed areas that do not require the clearing of native vegetation
In plain view of the public to deter theft and illegal dumping
Outside the drip line of trees and on level ground wherever possible.
It is noted that bridge laydown areas for large precast structures would need to be in proximity to the bridge
construction area.
Ancillary sites would be securely fenced with temporary fencing. Signage would be erected advising the
general public of access restrictions. Upon completion of construction, the temporary site compound, work
areas and stockpiles would be removed, the site cleared of all rubbish and materials and rehabilitated.
Where amendments or additional ancillary facilities are identified during construction, the contractor would
consult with TfNSW to confirm the suitability of the proposed amendment or additional facility, and whether
any additional environmental assessment is required.
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Figure 6.9: Proposed ancillary areas
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6.4.1

Flood compensation areas

The proposal includes raising the road alignment to reduce flood risk to the roadway itself. This would
potentially displace the flood water in upstream areas. To compensate for this, upstream areas would be
modified to minimise impacts on flood prone areas. While the recommended lowering of natural surface
levels on the eastern overbank of Eastern Creek would recapture a total volume of about 45,000m 3, it would
still be necessary to provide an additional 75,000m3 of flood compensation at another location(s) in order to
recapture all of the displaced temporary flood storage.
Potential areas for flood compensation considered in this REF include locations near Bandon Road,
Riverstone and at the new bridge location surrounding Eastern Creek. These locations would be determined
during detailed design (refer to Figure 6.10). Where amendments to flood compensation areas are identified
during detailed design, TfNSW would confirm the suitability of the proposed amendment and determine
whether any additional environmental assessment is required.
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Figure 6.10: Proposed flood compensation areas
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6.4.2

Construction sedimentation basins

Construction of the proposal has the potential to affect water quality through erosion of exposed or disturbed
areas and subsequent sedimentation of watercourses. To mitigate these effects, sediment basins would be
installed within the proposal area to trap sediments and other pollutants from disturbed areas.
Sediment basins have been located where they would collect a high proportion of sediment-laden runoff from
disturbed areas of the proposal area, and where they are accessible for maintenance (refer to Figure 6.11).
The ideal location of the sediment basins is on the downstream side of the proposal area. The proposed
locations for sediment basins have also considered site constraints such as heritage, environmental or other
constraints such as utilities.
The design criteria for the sediment basins are defined in the Blue Book (Soils and Construction, 2004 and
2008 Volume 2D Main Road) and TfNSW General Specifications G36 and G38. The sediment basins would
need to provide sufficient volume for settling and storage of sediments. The settling zone volume are
estimated using the appropriate design rainfall depth and catchment areas. The storage zone is estimated
using the Revised Universal Soil Loss Equation (RUSLE).
The final size and location of the basins would be confirmed during detailed design. Additional soil and water
management measures would also be developed during detailed design and included in the CEMP.
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Figure 6.11: Proposed construction sediment basins
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Public utility adjustment

6.5

TfNSW has been consulting with public utility authorities as part of the design process to identify and locate
existing utilities and incorporate utility authority requirements for relocations and/or adjustments.
Preliminary investigations have indicated that the following existing utilities and corresponding authorities
were found to be within the extents of the proposal:
Overhead and underground electricity

Endeavour Energy

Majority of the network is overhead, except for the Richmond Road / Garfield Road intersection
Water reticulation

Sydney Water

Sewer reticulation

Sydney Water

Telecommunications

Optus, Telstra, NBN Co, AARNet and Uecomm.

Oil pipeline - Caltex
Gas trunk pipeline

Jemena.

These utilities would be relocated or protected as part of the proposal with the final location of any relocated
utilities subject to consultation with the relevant utility providers. The Caltex and Jemena pipelines would be
protected at all times to ensure no permanent works encroach this area.
Utilities that would be impacted by the proposal are identified in Table 6.5. Generally, utilities that would
require relocation as part of the proposal would be relocated underground within the new road alignment.
Table 6.5: Utility impact assessment based on information provided in the Utility Management Plan
Service

Location

Requirement

Service Type

Service Provider

Power

Along the main
alignment.

All aerial electricity Overhead electricity
network requiring
adjustments would
be placed
underground.

Petroleum products

Crossing the
Avoidance of the oil Underground highmain alignment. pipeline.
pressure oil pipeline

Caltex

Gas

Crossing the
Avoidance of the
main alignment. gas pipeline.

Underground gas pipe

Jemena

Telecommunications

Along the main
alignment.

Realignment of
network.

Aerial and underground
telecommunications

Telstra, Optus,
NBN Co, AARNet
and Uecomm.

Water and sewer

Along the main
alignment.

Relocation required Underground water and
sewer mains

Endeavour
Energy

Sydney Water
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Figure 6.12: Existing and proposed utilities

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 84

REPORT

6.6

Property acquisition

Based on the concept design and subject to negotiations in accordance with the Land Acquisition (Just
Terms Compensation) Act 1991, the following property adjustments that may be required are outlined in
Table 6.6 and shown in Figure 6.13 to Figure 6.18. These would be further refined duringdetailed design.
Table 6.6: Proposed property acquisition
Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

72/DP1199096

Partial

TfNSW

6282

700/DP1215899 Partial and
lease

Private

4398

1/3/DP1103

Partial

Private

281

RU4

26/3/DP1103

Full

Private

405

RU4

25/3/DP1103

Full

Private

372

RU4

27/3/DP1104

Full

Private

405

RU4

28/3/DP1105

Full

Private

405

RU4

101/DP616779

Full

Cumberland County Council

324

RU4

102/DP616779

Full

Private

485

RU4

2/2/DP1103

Full

Minister administering EP&A 405
Act

RU4

1/DP234751

Full

Minister administering EP&A 370
Act

RU4

27/2/DP1103

Partial

Minister administering EP&A 165
Act

RU4

26/2/DP1103

Full

Minister administering EP&A 404
Act

RU4

2/DP234751

Full

Minister administering EP&A 825
Act

RU4

4/1/DP1103

Partial

Private

RU4

82

Lease area Land use
(m2)
zone
SP2
2161

SP2
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

3/1/DP1103

Full

Blacktown City Council

405

RU4

2/1/DP1103

Full

Blacktown City Council

405

RU4

1/DP135825

Full

Blacktown City Council

649

RU4

25/1/DP1103

Partial

Private

64

RU4

24/1/DP1103

Full

Private

405

RU4

23/1/DP1103

Full

Private

405

RU4

22/1/DP1103

Full

Private

405

RU4

1/DP124008

Full

Private

456

RU4

31/1/DP1103

Partial

Private

14

RU4

32/1/DP1103

Partial

Private

30

RU4

33/1/DP1103

Partial

Private

44

RU4

34/1/DP1103

Partial

Private

50

RU4

35/1/DP1103

Partial

Private

18

RU4

1/DP1477

Partial

Blacktown Council

308

RU4

86/1/DP1477

Full

TfNSW

487

RU4

85/1/DP1477

Full

TfNSW

405

RU4

84/1/DP1477

Partial

Blacktown City Council

132

RU4

1/1/DP1477

Full

TfNSW

261

RU4

2/1/DP1477

Full

TfNSW

404

RU4

3/1/DP1477

Full

TfNSW

405

RU4

4/1/DP1477

Full

TfNSW

405

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

15/DP456763

Full

Blacktown City Council

354

RU4

16/DP456763

Full

Blacktown City Council

354

RU4

17/DP456763

Full

Blacktown City Council

354

RU4

18/DP456763

Full

Blacktown City Council

354

RU4

19/DP456763

Full

Blacktown City Council

354

RU4

3/DP234751

Full

Minister administering EP&A 354
Act

RU4

4/DP234751

Full

Minister administering EP&A 354
Act

RU4

1/DP126333

Full

Private

333

RU4

2/DP126333

Full

Private

332

RU4

14/1/DP1477

Full

Private

405

RU4

15/1/DP1477

Full

Private

405

RU4

16/1/DP1477

Full

Private

405

RU4

5/DP234751

Full

Minister administering EP&A 354
Act

RU4

18/DP456686

Full

Private

333

RU4

6/DP234751

Full

Minister administering EP&A 354
Act

RU4

7/DP234751

Full

Minister administering EP&A 354
Act

RU4

8/DP234751

Full

Minister administering EP&A 354
Act

RU4

9/DP234751

Full

Minister administering EP&A 354
Act

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

10/DP234751

Full

Minister administering EP&A 354
Act

RU4

11/DP234751

Full

Minister administering EP&A 354
Act

RU4

24/DP234751

Full

Minister administering EP&A 354
Act

RU4

12/DP234751

Full

Minister administering EP&A 354
Act

RU4

13/DP234751

Full

Minister administering EP&A 354
Act

RU4

128/DP135908

Full

Blacktown City Council

333

RU4

129/DP135908

Full

Blacktown City Council

333

RU4

14/DP234751

Full

Minister administering EP&A 354
Act

RU4

15/DP234751

Full

Minister administering EP&A 354
Act

RU4

1/DP795507

Full

Private

333

RU4

2/DP795507

Full

Private

333

RU4

3/DP795507

Full

Private

333

RU4

4/DP795507

Full

Private

333

RU4

16/DP234751

Full

Minister administering EP&A 354
Act

RU4

17/DP234751

Full

Minister administering EP&A 354
Act

RU4

18/DP234751

Full

Minister administering EP&A 354
Act

RU4

19/DP234751

Full

Minister administering EP&A 354
Act

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

40/1/DP1477

Full

Minister administering EP&A 354
Act

RU4

21/DP234751

Full

Minister administering EP&A 354
Act

RU4

421/DP135915

Full

Blacktown City Council

333

RU4

431/DP456647

Full

Blacktown City Council

333

RU4

432/DP456647

Full

Blacktown City Council

332

RU4

1/DP135972

Full

Blacktown City Council

322

RU4

2/DP135972

Full

Blacktown City Council

333

RU4

3/DP135973

Full

Private

332

RU4

4/DP135973

Full

Private

332

RU4

5/DP135973

Full

Private

332

RU4

6/DP135973

Full

Private

332

RU4

7/15/DP1477

Full

Private

404

RU4

8/15/DP1477

Full

Private

404

RU4

9/15/DP1477

Full

Private

404

RU4

48/15/DP1477

Full

Private

405

RU4

49/15/DP1477

Full

Private

405

RU4

50/15/DP1477

Full

Private

405

RU4

51/15/DP1477

Full

Private

405

RU4

52/15/DP1477

Full

Private

405

RU4

53/15/DP1477

Full

Private

405

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

54/15/DP1477

Full

Private

405

RU4

1/DP798693

Full

Private

332

RU4

1/DP799217

Full

Private

332

RU4

22/DP234751

Full

Minister administering EP&A 353
Act

RU4

13/DP456749

Full

Private

332

RU4

14/DP456749

Full

Private

332

RU4

15/DP135979

Full

Unknown

349

RU4

16/15/DP1477

Full

Private

404

RU4

17/15/DP1477

Full

Private

404

RU4

18/15/DP1477

Full

Private

404

RU4

19/15/DP1477

Full

Private

404

RU4

20/15/DP1477

Full

Private

405

RU4

1/DP1003643

Full

Private

245

RU4

2/DP1003643

Full

Private

216

RU4

3/DP1003643

Full

Private

186

RU4

4/DP1003643

Full

Private

150

RU4

5/DP1003643

Full

Private

112

RU4

6/DP1003643

Full

Private

66

RU4

7/DP1003643

Full

Private

19

RU4

22/16/DP1477

Partial and
Lease

Private

883

2338

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

1/16/DP1477

Full

Private

404

RU4

2/16/DP1477

Full

Private

405

RU4

3/16/DP1477

Full

Private

405

RU4

4/16/DP1477

Full

Private

405

RU4

5/16/DP1477

Full

Private

405

RU4

6/16/DP1477

Full

Private

405

RU4

7/16/DP1477

Full

Private

405

RU4

1/DP456766

Full

Private

402

RU4

2/DP456766

Full

Private

393

RU4

3/DP456766

Full

Private

110

RU4

4/DP456766

Full

Private

274

RU4

5/DP456766

Full

Private

354

RU4

6/DP456766

Full

Private

389

RU4

7/DP456766

Full

Private

402

RU4

15/16/DP1477

Full

Private

403

RU4

16/16/DP1477

Partial

Private

192

RU4

3/DP1153

Partial

Private

1417

RU4

2/DP135809

Partial

Private

2728

RU4

23/DP234751

Partial

Private

1525

RU4

2/DP450286

Partial

Private

540

RU4

1/DP656230

Partial

Private

332

RU4
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Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

3B/DP358713

Partial

Private

621

RU4

3A/DP358713

Partial

Private

1012

RU4

A/DP372253

Partial

Private

7225

RU4

B/DP372253

Partial

Private

784

RU4

11/DP456157

Partial

Private

12

RU4

12/DP456157

Partial

Private

10

RU4

13/DP456159

Partial

Blacktown City Council

7

RU4

14/DP456159

Partial

Blacktown City Council

5

RU4

15/DP456159

Partial

Blacktown City Council

12

RU4

1/B/DP1424

Partial

Blacktown City Council

14

RU4

2/B/DP1424

Partial

Blacktown City Council

24

RU4

13/DP796878

Partial

Blacktown City Council

28

RU4

14/DP796878

Partial

Blacktown City Council

35

RU4

15/DP796878

Partial

Blacktown City Council

38

RU4

16/DP796878

Partial

Blacktown City Council

34

RU4

17/DP796878

Partial

Blacktown City Council

26

RU4

18/DP796878

Partial

Blacktown City Council

23

RU4

9/B/DP1424

Partial

Blacktown City Council

31

RU4

10/B/DP1424

Partial

Blacktown City Council

22

RU4

1/A/DP1424

Partial

Blacktown City Council

14

RU4

2/A/DP1424

Partial

Blacktown City Council

8

RU4
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

3/A/DP1424

Partial

Blacktown City Council

4

RU4

4/A/DP1424

Partial

Blacktown City Council

1

RU4

A/DP375347

Partial

Private

314

RU4

B/DP375347

Partial

Private

720

RU4

22B/DP381522

Partial

Private

930

RU4

15/3/DP1899

Full

Private

250

RU4

14/3/DP1899

Full

Private

317

RU4

13/3/DP1899

Full

Private

384

RU4

12/3/DP1899

Full

Private

451

RU4

4/DP135928

Full

Private

517

RU4

3/DP135928

Full

Private

803

RU4

2/DP135928

Full

Private

260

RU4

1/DP135928

Full

Private

255

RU4

22/DP456752

Full

Private

315

RU4

21/DP456752

Full

Private

349

RU4

5/3/DP1899

Full

Private

363

RU4

6/3/DP1899

Full

Private

363

RU4

7/3/DP1899

Full

Private

363

RU4

8/3/DP1899

Full

Private

363

RU4

9/3/DP1899

Full

Private

507

RU4

19/1/DP1899

Full

Private

363

RU4

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 93

REPORT
Lot and DP

Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

18/1/DP1899

Full

Private

363

RU4

17/1/DP1899

Full

Private

363

RU4

16/1/DP1899

Full

Private

363

RU4

15/1/DP1899

Full

Private

363

RU4

20/1/DP1899

Full

Private

501

RU4

2/1/DP1899

Full

Private

362

RU4

1/1/DP1899

Full

Private

500

RU4

3/1/DP1899

Full

Private

362

RU4

4/1/DP1899

Full

Private

363

RU4

5/1/DP1899

Full

Private

363

RU4

6/1/DP1899

Full

Private

363

RU4

11/DP456753

Full

Private

456

RU4

12/DP456753

Full

Private

354

RU4

13/DP456753

Full

Private

358

RU4

14/DP456753

Full

Private

361

RU4

5/2/DP1899

Full

Private

363

RU4

6/2/DP1899

Full

Private

362

RU4

7/2/DP1899

Full

Private

362

RU4

8/2/DP1899

Full

Private

362

RU4

9/2/DP1899

Full

Private

362

RU4

10/2/DP1899

Full

Private

362

RU4
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

11/2/DP1899

Full

Private

362

RU4

12/2/DP1899

Full

Private

362

RU4

13/2/DP1899

Full

Private

362

RU4

14/2/DP1899

Full

Private

361

RU4

15/2/DP1899

Full

Private

362

RU4

16/2/DP1899

Full

Private

362

RU4

17/2/DP1899

Full

Private

277

RU4

18/2/DP1899

Full

Private

362

RU4

19/2/DP1899

Full

Private

362

RU4

21/2/DP1899

Full

Private

483

RU4

20/2/DP1899

Full

Private

362

RU4

29/DP1358

Partial

Private

10449

RU4

2/DP795835

Partial

Private

5146

RU4

40/DP1358

Partial and
lease

Private

726

9580

RU4

1/DP795835

Partial and
Lease

Private

2044

4323

RU4

41/DP1358

Full

Private

13157

42/DP1358

Partial and
lease

Private

16621

74/DP1358

Partial

Private

1037

RU4

5/DP1003526

Partial

Blacktown City Council

3

RU4

RU4
5811

RU4
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

51/10/DP1485

Partial

Blacktown City Council

68

RU4

50/10/DP1485

Partial

Blacktown City Council

145

RU4

49/10/DP1485

Partial

Blacktown City Council

221

RU4

48/10/DP1485

Partial

Blacktown City Council

298

RU4

47/10/DP1485

Full

Private

408

RU4

46/10/DP1485

Full

Private

452

RU4

45/10/DP1485

Full

Private

494

RU4

44/10/DP1485

Full

Private

528

RU4

43/10/DP1485

Full

Private

557

RU4

42/10/DP1485

Full

Private

574

RU4

41/10/DP1485

Full

Private

594

RU4

40/10/DP1485

Full

Private

594

RU4

39/10/DP1485

Full

Private

574

RU4

38/10/DP1485

Full

Private

554

RU4

37/10/DP1485

Full

Private

535

RU4

36/10/DP1485

Full

Private

507

RU4

35/10/DP1485

Full

Private

471

RU4

34/10/DP1485

Full

Private

435

RU4

33/10/DP1485

Full

Private

399

RU4

32/10/DP1485

Full

Private

371

RU4

31/10/DP1485

Full

Private

353

RU4
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

30/10/DP1485

Full

Private

335

RU4

29/10/DP1485

Full

Private

317

RU4

11/DP1001215

Partial

Private

7

RU4

12/DP1001215

Partial

Private

39

RU4

13/10/DP1485

Partial

Private

73

RU4

14/10/DP1485

Partial

Private

108

RU4

15/10/DP1485

Partial

Private

142

RU4

16/10/DP1485

Partial

Private

177

RU4

17/10/DP1485

Full

Private

390

RU4

18/10/DP1485

Full

Private

412

RU4

19/10/DP1485

Full

Private

435

RU4

20/10/DP1485

Full

Private

458

RU4

21/10/DP1485

Full

Private

480

RU4

22/10/DP1485

Full

Private

503

RU4

23/10/DP1485

Full

Private

526

RU4

24/10/DP1485

Full

Private

548

RU4

25/10/DP1485

Full

Private

571

RU4

26/10/DP1485

Full

Private

593

RU4

27/10/DP1485

Full

Private

616

RU4

1/DP124206

Full

Private

635

RU4

1/DP588303

Partial

Blacktown City Council

1276

RU4
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

73/11/DP1485

Partial

Blacktown City Council

12

RU4

74/11/DP1485

Partial

Blacktown City Council

125

RU4

75/11/DP1485

Partial

Blacktown City Council

248

RU4

76/11/DP1485

Full

Blacktown City Council

291

RU4

77/11/DP1485

Full

Blacktown City Council

291

RU4

78/11/DP1485

Full

Blacktown City Council

291

RU4

13/11/DP1485

Partial

Blacktown City Council

6

RU4

12/11/DP1485

Partial

Blacktown City Council

17

RU4

11/11/DP1485

Partial

Blacktown City Council

75

RU4

1/DP456732

Full

Blacktown City Council

178

RU4

2/DP456732

Full

Blacktown City Council

198

RU4

3/DP456732

Full

Blacktown City Council

215

RU4

4/DP456732

Full

Blacktown City Council

230

RU4

5/DP456732

Full

Blacktown City Council

242

RU4

6/DP456732

Full

Blacktown City Council

254

RU4

7/DP456732

Full

Blacktown City Council

265

RU4

8/DP456732

Partial

Blacktown City Council

260

RU4

9/DP456732

Partial

Blacktown City Council

234

RU4

10/DP456732

Full

Blacktown City Council

205

RU4

2/DP588303

Partial

Blacktown City Council

437

RU4

1/DP656974

Partial

Blacktown City Council

131

RU4
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Acquisition
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Current owner

Acquisition
area (m2)

1/DP135869

Partial

Blacktown City Council

147

RU4

2/DP135869

Partial

Blacktown City Council

160

RU4

3/DP135869

Partial

Blacktown City Council

162

RU4

4/DP135869

Partial

Blacktown City Council

153

RU4

5/DP135869

Partial

Blacktown City Council

147

RU4

6/DP135869

Partial

Blacktown City Council

142

RU4

7/DP135869

Partial

Blacktown City Council

138

RU4

8/DP135869

Partial

Blacktown City Council

137

RU4

9/DP135869

Partial

Blacktown City Council

135

RU4

1/13/DP1485

Full

Private

252

RU4

2/13/DP1485

Full

Private

260

RU4

3/13/DP1485

Full

Blacktown City Council

269

RU4

4/13/DP1485

Full

Blacktown City Council

277

RU4

1/DP135875

Full

Blacktown City Council

248

RU4

2/DP135875

Full

Blacktown City Council

255

RU4

3/DP135875

Full

Blacktown City Council

264

RU4

4/DP135875

Full

Blacktown City Council

273

RU4

9/13/DP1485

Full

Private

321

RU4

10/13/DP1485

Full

Private

329

RU4

1000/DP746776 Full

Private

2903

RU4

16/13/DP1485

Blacktown City Council

44

RU4

Partial

Lease area Land use
(m2)
zone
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Acquisition
type

Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

17/13/DP1485

Partial

Blacktown City Council

45

RU4

18/13/DP1485

Partial

Private

22

RU4

157/14/DP1485

Full

Private

291

RU4

158/14/DP1485

Full

Private

291

RU4

159/14/DP1485

Full

Private

291

RU4

160/14/DP1485

Full

Private

291

RU4

161/14/DP1485

Full

Blacktown City Council

291

RU4

162/14/DP1485

Partial

Private

103

RU4

163/14/DP1485

Partial

Private

112

RU4

164/14/DP1485

Partial

Private

122

RU4

165/14/DP1485

Partial

Private

134

RU4

166/14/DP1485

Partial

Private

147

RU4

1/DP135870

Full

Blacktown City Council

210

RU4

2/DP135870

Full

Blacktown City Council

221

RU4

3/DP135870

Full

Blacktown City Council

213

16

RU4

4/DP135870

Partial and
Lease

Blacktown City Council

127

111

RU4

5/DP135870

Partial and
Lease

Blacktown City Council

123

148

RU4

6/DP135870

Partial and
Lease

Blacktown City Council

123

133

RU4

7/DP135870

Partial and
Lease

Blacktown City Council

123

141

RU4
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Acquisition
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Current owner

Acquisition
area (m2)

Lease area Land use
(m2)
zone

8/DP135870

Partial and
Lease

Blacktown City Council

124

148

RU4

9/DP135870

Partial and
Lease

Blacktown City Council

126

156

RU4

10/DP135870

Partial and
Lease

Blacktown City Council

125

162

RU4

11/DP900460

Partial

The Minister for Lands

4416

RE1

18/DP554210

Partial

Private

297

RU4

303/DP600432

Partial

Private

305

RU4

10/DP736235

Partial

Private

152

RU4

211/DP830505

Partial and
Lease

Private

24929

72/DP1199096

Partial

TfNSW

6282

69/DP1199096

Partial

Private

4398

3135

E2 and B7

SP2
2161

SP2
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Figure 6.13: Proposed property acquisitions required (1 of 6)
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Figure 6.14:Proposed property acquisition required (2 of 6)
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Figure 6.15: Proposed property acquisition required (3 of 6)
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Figure 6.16: Proposed property acquisition required (4 of 6)
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Figure 6.17: Proposed property acquisition required (5 of 6)
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Figure 6.18: Proposed property acquisition required (6 of 6)
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7

ASSESSMENT OF SIGNIFICANCE

In NSW, significance is assessed against the NSW Heritage Council criteria for assessing cultural and/or
natural significance:
Criterion (a): An item is im
cultural or natural history of the local area)
Criterion (b): An item has strong or special association with the life or work of a person, or group of
persons, of importance in
area)
Criterion (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)
Criterion (d): An item has strong or special association with a community or cultural group in NSW (or
the local area) for social, cultural or spiritual reasons
Criterion (e): An item has potential to yield information that will contribute to an understandin
cultural or natural history (or the cultural or natural history of the local area)

history (or the cultural or natural history of the local area)

natural places or cultural or natural environments).
The Heritage Act also distinguishes between items of local and State significance:
Items of local significance demonstrate historical, cultural, social, archaeological, architectural, natural
or aesthetic value of significance to an area
Items of State significance are of significance to the State in relation to the historical, cultural, social,
archaeological, architectural, natural or aesthetic value of the item.

7.1

Established Statements of Significance

The following significance assessment only assess items of heritage significance immediately adjacent to the
proposal area as no heritage items are located within the proposal area.

7.1.1

Eastern Creek Bridge (Section 170 Item RTA Bridge No. 535)

The statement of significance for the Section 170 item Eastern Creek Bridge as presented on the State
Heritage Inventory (SHI) is:
The Eastern Creek Bridge, built in 1947, is of Local significance for its association with the history of
transport in the area. Additionally, its construction date and circumstances demonstrate the impact of WWII
on the local community. The bridge and its site are considered to be of historical interest by the local
historical society. The bridge is substantially intact and has the capacity to represent a class of modest
concrete slab road bridges constructed in the 1930s and 1940s.
Historical research confirms this is an accurate assessment of the heritage significance of this item. Full SHI
listing, addressing the NSW Heritage Council criteria for assessing cultural and/or natural significance, can
be found in Appendix A.
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7.1.2

Riverstone Railway Station Group and Residence (LEP Heritage Item
I91 & I93, SHR Item No. 1237)

The statement of significance for the State Heritage Register item Riverstone Railway Station Group and
Residence as presented on the SHI is:
Riverstone Station is significant as part of the original construction phase of the Richmond line in the 1860s
that provided access to the settlements on the Hawkesbury River and the markets of Sydney. The station
probably influenced the establishment of the meatworks at Riverstone by Benjamin Richards in 1878 and it
retains the complex of structures associated with the major upgrading works of the Richmond branch line
that commenced during the 1880s by the Engineer-in-Chief, John Whitton. The 1889 station building retains
much of its original detailing and is intact. The overall integrity of the station has been relatively reduced by
the removal of the original 1860s station building, and only part of the early platform remains from this
period. Notwithstanding, the station group is a key element in the townscape of Riverstone providing the
interface between the railway line and the historic Riverstone Township subdivision of 1877.
The former Station Master's residence is significant as a representative example of a late-nineteenth century
Station Master's residence constructed in brick. The construction of the building is associated with the former
prominence of the railway in Riverstone, brought about by the development of the meatworks. The building is
centrally located in the town of Riverstone, however, its landmark qualities have been significantly reduced
by the later additions and modifications.
Historical research and review of site conditions confirms this is an accurate assessment of the heritage
significance of this group. Full SHI listing, addressing the NSW Heritage Council criteria for assessing
cultural and/or natural significance, can be found in Appendix A.

7.1.3

Shop (

(LEP Heritage Item I78)

The statement of significance for the Blacktown LEP 2015 item Shop as presented on the SHI is:
The former Butchers shop at 4 Garfield Road West has historic significance as part of the Company
buildings of the Riverstone Meat works, as their shop front. The Shop is part of a defined precinct of
Meatworker cottages along Richards Avenue and the nearby company sports fields (now paddocks), that
provide an insight into the historic importance of the meat works to the establishment of Riverstone.
Historical research and review of site conditions confirms this is an accurate assessment of the heritage
significance of this item. Full SHI listing, addressing the NSW Heritage Council criteria for assessing cultural
and/or natural significance, can be found in Appendix A.

7.1.4

House and Slab Cottage (LEP Heritage Item I83)

The statement of significance for the Blacktown LEP 2015 item House and Slab Cottage as presented on
the SHI is:
The Homestead complex at 180 Garfield Road West is of high local significance to Riverstone as a rare
remaining brick homestead and outbuildings remaining within their setting from Garfield Road West. The
group indicates the early to mid-Victorian farming development of the Riverstone area, and is associated
with the Shields family who have farmed in the district for over 110 years.
Historical research and review of site conditions confirms this is an accurate assessment of the heritage
significance of this item. Full SHI listing, addressing the NSW Heritage Council criteria for assessing cultural
and/or natural significance, can be found in Appendix A.

7.2

Proposed statement of significance for potential heritage items

7.2.1

Cottage

49 Clifton Road, Riverstone

Urbis (2018) assess the cottage at 49 Clifton Road, Riverstone, to be of local significance. The Urbis
Statement of Significance is as follows:
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The cottage has been dated to the late nineteenth century, making it one of the earliest surviving residential
dwellings to have been constructed in the local area. It is therefore representative of early local development
and subdivision, and meets the criteria for historical significance.
The cottage is a good example of an early rural residential dwelling in a stripped late Victorian Regency
style, although its aesthetic character is eroded by the replacement of the original weatherboard cladding
with faux brick sheeting. It is therefore considered to meet the criteria for aesthetic significance and
representativeness.
The cottage does not have any known associations with the life or works of a person or group of persons
for social or associative significance.
Comparable cottages, both in terms of age and style, are present with the wider Blacktown local government
area. The cottage is therefore not considered to be rare.
Historical research and a review of site conditions indicate that further detailed research is required in order
to establish if the cottage is associated with a known pastoral settler of the region, and whether the cottage
has a strong association with the pastoral settlement of the Riverstone region. This research is beyond the
scope of this report.
Preliminary research undertaken for this SOHI does not highlight the cottage as being significant in the
development of the Riverstone area. While the cottage has some historical significance as an example of
nineteenth century housing in the area, it cannot be considered an intact example when the exterior of the
cottage itself has been heavily modified and the condition of the interior is unknown. A such, it has lost its
design and technical integrity. The faux brick cladding is an intrusive addition which has significantly
impacted the aesthetic significance of the cottage.
The cottage is significant for its association with nineteenth century pastoral Riverstone.

7.2.2

Group of four cottages

36 Garfield Road West, Riverstone

Historical research undertaken by Phillis (2004) suggests the cottages may be associated with the
Riverstone Meatworks. While this is considered likely, it is noted that this association has not previously been
identified in Heritage Studies of the area and they are not identified in the Blacktown LEP or previous Council
heritage studies.
The cottages were constructed between 1938 and 1942 on Garfield Road (West) away from the existing
clustered together on Richards Avenue. It is the cottages on Richards Avenue that are of local significance
and listed as heritage item No. I90 on the Blacktown LEP 2015. The four cottages on Garfield Road West,
appear to have been a later, ad hoc housing solution rather than a continuation of the
established on Richards Avenue. While the four cottages are associated with the meatworks and its workers,
cottages on Richards Avenue.
Further, the four cottages are not of particular aesthetic significance, and are not a cohesive example such
as that demonstrated by the nearby workers cottages on Richards Avenue (LEP Item I90). They are typical
examples of weatherboard and fibrocement sheet cottages of the period. While they do retain some
aesthetic significance, this is not considered sufficient to meet the criteria for listing on the Blacktown LEP.
While the four cottages are significant for their association with the former Riverstone Meatworks, further
assessment would be required to assess their social significance.
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8

HERITAGE IMPACT ASSESSMENT

This section assesses the impact of the proposal on heritage items immediately adjacent to the proposal
area as no heritage items are located within the proposal area. The level of impact is assessed in
accordance with the definitions in Table 8.1.
Table 8.1: Defining level of impact
Level of impact

Description

Major adverse

The Proposal would have a severe, long term and irreversible impact on the item. This
includes partial or complete demolition of the item or additions in the vicinity of the item that
would impact the visual setting of the item.

Moderate adverse

The Proposal would have an adverse impact on the item. This includes removal of an
important aspect of the setting or temporary removal of significant elements or fabric. This
impact could be reduced through appropriate mitigation measures.

Minor adverse

The Proposal would have a minor adverse impact on the item. This may be the result of the
action affecting only a minor element or part of the setting. This impact may be temporary or
reversible.

Neutral

The Proposal would not have an impact on the significance of the item or a significant
element.

8.1

Heritage impact assessment

8.1.1

Overview

This section comprises a comprehensive analysis of the impacts the proposal would have on the cultural
significance of heritage items affected by the proposal. It also proposes measures to mitigate negative
impacts and discusses why more sympathetic solutions are not viable.

8.1.2

NSW Statements of Heritage Impact

The following section responds to the questions required to be addressed in a SOHI, as established in the
publication Statements of Heritage Impact (Heritage Office and Department of Urban Affairs & Planning
1996, revised 2002)

8.1.2.1

Development adjacent to a heritage item

8.1.2.1.1 Eastern Creek Bridge (Section 170 Item RTA Bridge No. 535)
Issue to be considered

Response

How is the impact of the new
Impact to the significance of Eastern Creek Bridge would be minimised
by rerouting the proposed new Garfield Road West alignment away from
development on the heritage
significance of the item or area to the heritage listed bridge so as to keep the heritage item intact.
be minimised?
Why is the new development
required to be adjacent to a
heritage item?

The existing road alignment for Garfield Road West traverses Eastern
Creek Bridge. The proposed new development is adjacent to the
heritage item to avoid physically impacting the heritage item.

How does the curtilage allowed The heritage curtilage of Eastern Creek Bridge would not be impacted
around the heritage item
by the proposal, and therefore, would enable full retention of its heritage
contribute to the retention of its significance.
heritage significance?
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Issue to be considered
How does the new development
affect views to, and from, the
heritage item? What has been
done to minimise negative
effects?

Response
Eastern Creek Bridge sits within an area of environmental protection.
The proposed new bridge and road alignment would run c.100 m south
of the heritage item and would endeavour to retain existing views and
vistas from Eastern Creek Bridge of the creek corridor through reduced
tree removal and regenerative plating. This would obscure views of the
new bridge and minimise any negative effects the proposal might have
on the heritage item.

Is the development sited on any The proposed development would not impact any known, or potentially
known, or potentially significant significant archaeological deposits associated with the heritage item,
archaeological deposits? If so, Eastern Creek Bridge.
have alternative sites been
considered? Why were they
rejected?
Is the new development
The proposed development is sympathetic to Eastern Creek Bridge in its
sympathetic to the heritage item? location. The proposed new bridge and road alignment would be
In what way (e.g. form, siting,
rerouted away from the heritage item in an attempt to avoid any
proportions, design)?
negative impacts to the site. The proposed new bridge design is yet to
be finalised, therefore, its form, proportions and overall design cannot be
assessed at this time. However, considerations during the design
process should be given to ensuring the design and setting of new

Will the development visually
The proposed development would not visually dominate the heritage
dominate the heritage item? How item. Visual impact to the heritage item has been minimised through an
has this been minimised?
Urban Design and Landscape Character and Visual Impact
Assessment, ensuring proposal fits sensitively into the built, natural and
community environments.
Will the public, and users of the
Eastern Creek Bridge would remain intact in its current state and be
item, still be able to view and
accessible to the public to view and appreciate its significance.
appreciate its significance?

The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
No works associated with proposal would occur within the heritage curtilage of the heritage item and no
direct physical impacts to the fabric are proposed. Works impact limited to rural setting c.100 m south of
the heritage item.
The views and vistas from the heritage item would be maintained through reduced tree removal and
regenerative plating.
Eastern Creek Bridge is of significance for its association with the history of transport in the area. The
proposed Garfield Road West upgrade would continue this theme and add to the next chapter of
transport in the area.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
The proposal could detrimentally impact on the heritage significance of Eastern Creek Bridge in that
less use of the heritage item could impact its memory on future generations of local community. This
could be minimised through archival recording and the installation of interpretation.
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The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west link roads across the Richmond rail line within the
North West Growth Area. The proposal is a state significant infrastructure proposal needed to address
increased traffic demand associated with the development of the North West Growth Area. The strategic
design developed by TfNSW in 2014 followed the existing road. Following further investigation in 2018,
it was determined that the proposed upgrade would impact two parcels of land adjacent to the
intersection of Garfield Road West and Carnarvon Road, that are subject to Aboriginal Land Claims.
TfNSW Property Section considered there was a significant risk to proceeding with the proposed
upgrade in this section of the alignment, as this land is effectively not available for the proposal. Due to
the above constraints, TfNSW investigated alternative alignment options to avoid the Land Claim sites
while still meeting the proposal objectives. An alignment south of the existing alignment in this area was
considered most feasible.
The proposed Garfield Road West upgrade would widen the existing road and see it deviate from its
present alignment across Bells and Eastern Creeks. While this may compromised the semi-rural, low
density residential setting, it is an unavoidable impact in order to provide the required infrastructure to
meet increasing demand in the area. Additionally, the present rural setting may alter as it lies within the
North West Growth Area and many of the existing properties, while currently still large, have already
been subdivided in preparation for growth in the area.

8.1.2.1.2 Riverstone Railway Station Group and Residence (LEP Heritage Item No. I91 & No.
I93, SHR Item No. 1237)
Issue to be considered

Response

How is the impact of the new
Impact to the significance of Riverstone Railway Station Group and
development on the heritage
Residence would be minimised through the termination of the proposal
significance of the item or area to area at West Parade immediately west of the railway line and heritage
be minimised?
curtilage of the heritage item.
Why is the new development
required to be adjacent to a
heritage item?

The existing road alignment for Garfield Road is an east-west link joining
Richmond Road and Windsor Road, crossing the Richmond railway line
at Riverstone Station. The proposal is an upgrade to the existing road
and cannot be deviated in high density areas such as the Township of
Riverstone where the heritage item is located.

How does the curtilage allowed The heritage curtilage of Riverstone Railway Station Group and
around the heritage item
Residence would not be impacted by the proposal, and therefore, would
contribute to the retention of its enable full retention of its heritage significance.
heritage significance?
How does the new development
affect views to, and from, the
heritage item? What has been
done to minimise negative
effects?

The proposal would not directly affect views to and from the Riverstone
Railway Station Group and Residence as the proposed road widening
ties into existing configuration and levels at Richards Avenue just west
of West Parade, with all works ceasing west of the railway line. Negative
effects to views have been minimised by not proposing any roadworks
within the immediate vicinity of the heritage item.

Is the development sited on any The proposed development would not impact any known, or potentially
known, or potentially significant significant archaeological deposits associated with the heritage item,
archaeological deposits? If so, the Riverstone Railway Station Group and Residence.
have alternative sites been

PR144935-1 | Garfield Road West SOHI | 6.0 | 29 September 2020

rpsgroup.com

Page 113

REPORT
Issue to be considered

Response

considered? Why were they
rejected?
Is the new development
The proposed development is sympathetic to Riverstone Railway
sympathetic to the heritage item? Station Group and Residence in its location. The proposed road
widening ceases at Richards Avenue west of West Parade, away from
In what way (e.g. form, siting,
proportions, design)?
the immediate vicinity of the heritage item.

Will the development visually
The proposed development would not visually dominate the heritage
dominate the heritage item? How item. Visual impact to the heritage item has been minimised through an
has this been minimised?
Urban Design and Landscape Character and Visual Impact
Assessment, ensuring the proposal fits sensitively into the built, natural
and community environments.
Will the public, and users of the
Riverstone Railway Station Group and Residence would remain intact in
item, still be able to view and
its current state and be accessible to the public to view and appreciate
appreciate its significance?
its significance.
The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
No works associated with the proposal would occur within the heritage curtilage of the heritage item and
no direct physical impacts to the fabric are proposed. Works impact limited to Garfield Road West c.20m
west of the heritage item.
The views and vistas from the heritage item would be maintained through appropriate landscaping to
retain existing built environment as per the Urban Design and Landscape Character and Visual Impact
Assessment.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
The proposal would not detrimentally impact on the heritage significance of Riverstone Railway Station
and Residence Group as the proposal does not impact the heritage item either physically or visually and
has no association with railway redevelopment or upgrade.
The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west link roads across the Richmond rail line within the
North West Growth Area. The proposal is a state significant infrastructure proposal needed to address
increased traffic demand associated with the development of the North West Growth Area. Proposal
development investigations established that where feasible, existing road alignment should be
maintained. As the proposed upgrade does not impact the railway line or associated heritage item,
Riverstone Station and Residence Group, the alignment has been maintained here.

8.1.2.1.3
Issue to be considered
How is the impact of the new
development on the heritage

Response
Impact to the significance of
would be
minimised as the proposed road widening ties into existing configuration
and levels at Richards Avenue, immediately adjacent to the heritage
curtilage of the item. Works inside the heritage curtilage are limited to
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Issue to be considered

Response

significance of the item or area to curb and footpath works. There is no physical impact to the building
be minimised?
itself.
Why is the new development
required to be adjacent to a
heritage item?

The
Road west is an integral east-west road link between Richmond and
Windsor Roads and requires upgrading to meet increasing demands of
the surround North West Growth Area.

How does the curtilage allowed
around the heritage item
contribute to the retention of its
heritage significance?

Proposed works within the heritage curtilage of the item are limited to
curb and footpath works in the western portion of the heritage curtilage
and will have minimal impact on the heritage significance preserved by
the heritage curtilage.

How does the new development
affect views to, and from, the
heritage item? What has been
done to minimise negative
effects?

Road West. Views to
and from the heritage item would be directly impacted by the proposed
development as the existing single lane road would be transformed into
a two lane dual carriageway. This impact would be mitigated through the
proposed road widening tying into existing road configuration and levels
at Richards Avenue, just west of the heritage item, preserving the
current street frontage view of the heritage item. This could be
minimised further through a before and after photographic record of the
proposed works.

Is the development sited on any The proposed development would not impact any known, or potentially
known, or potentially significant significant archaeological deposits associated with the heritage item
.
archaeological deposits? If so,
have alternative sites been
considered? Why were they
rejected?
Is the new development
The proposed development is sympathetic to Shop (former
sympathetic to the heritage item? Shop) in its location and form. The proposed road widening ceases at
In what way (e.g. form, siting,
Richards Avenue immediately west of the heritage item, with only curb
proportions, design)?
and footpath works occurring within the western portion of the heritage
curtilage, allowing its current street frontage to remain intact. There is no
physical impact to the building itself.
Will the development visually
The proposed development would not visually dominate the heritage
dominate the heritage item? How item. Visual impact to the heritage item has been minimised through an
has this been minimised?
Urban Design and Landscape Character and Visual Impact
Assessment, ensuring the proposal fits sensitively into the built, natural
and community environments.
Will the public, and users of the
There is no physical impact to the building itself.
item, still be able to view and
Shop) would remain intact in its current state and be accessible to the
appreciate its significance?
public to view and appreciate its significance.
The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
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The proposal is limited to curb and footpath works within the western portion of the heritage curtilage of
the item and will not impact the heritage fabric of the building or significantly alter its setting by allowing
its current street frontage to remain intact.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
Shop) as the proposed works would not have any physical impact on the building itself. It is also noted
that the heritage item is significant for its social significance, which will continue through retention of its
physical form allowing community connections to the former Riverstone Meatworks to continue. The
Meatworks were demolished after their closure in the 1990s. However, the proposal may trigger
memories of the former Meatworks by road users, which could be enhanced through installation of
interpretation.
The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west roads linking Richmond Road to Windsor Road
within the North West Growth Area. The proposal is a state significant infrastructure proposal needed to
address increased traffic demand associated with the development of the North West Growth Area.
Proposal development investigations established that where feasible, existing road alignment should be
maintained. As the proposed upgrade does not impact Garfield Road West immediately in front of the
heritage item, or the heritage item itself, the alignment has been maintained here.

8.1.2.1.4 House and Slab Cottage (LEP Heritage Item I83)
Issue to be considered

Response

How is the impact of the new
Impact to the significance of House and Slab Cottage would be
development on the heritage
minimised by the proposed road alignment not infringing on the heritage
significance of the item or area to curtilage and setting of the heritage item. As the proposal area abuts the
be minimised?
heritage curtilage zone, a protective barrier (e.g. fence) should be
erected around the heritage curtilage to ensure no inadvertent
encroachment.
Why is the new development
required to be adjacent to a
heritage item?

The House and Slab Cottage fronts Garfield Road West. Garfield Road
west is an integral east-west road link between Richmond and Windsor
Roads and requires upgrading to meet increasing demands of the
surround North West Growth Area.

How does the curtilage allowed
around the heritage item
contribute to the retention of its
heritage significance?

The heritage curtilage of House and Slab Cottage would not be
impacted by the proposal, and therefore, would enable full retention of
its heritage significance. However, the proposed road alignment is much
closer to the heritage curtilage than that of the existing road alignment
and would visually impact on the wider heritage setting outside of the
existing heritage curtilage.

How does the new development
affect views to, and from, the
heritage item? What has been
done to minimise negative
effects?

The House and Slab Cottage fronts Garfield Road West. Views to and
from the heritage item would be directly impacted by the proposed
development as the existing single lane road would be transformed into
a two lane dual carriageway. This impact would be mitigated through the
proposed road alignment deviating away from its existing alignment in
front of the heritage item. Instead of following the existing alignment
north directly in front of the heritage item, the proposed alignment
deviates north west creating a buffer between the road and the heritage
item.
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Issue to be considered

Response

Is the development sited on any The proposed development would not impact any known, or potentially
known, or potentially significant significant archaeological deposits associated with the heritage item,
archaeological deposits? If so, House and Slab Cottage.
have alternative sites been
considered? Why were they
rejected?
Is the new development
The proposed development is sympathetic to House and Slab Cottage
sympathetic to the heritage item? in its location. The proposed new road alignment would not impact the
heritage curtilage of the heritage item.
In what way (e.g. form, siting,
proportions, design)?
Will the development visually
The proposed development would likely visually dominate the heritage
dominate the heritage item? How item as the existing single lane road is being upgraded to a dual
has this been minimised?
carriage way. Visual impact to the heritage item has been minimised
through an Urban Design and Landscape Character and Visual Impact
Assessment, ensuring the proposal fits sensitively into the built, natural
and community environments.
Will the public, and users of the
House and Slab Cottage would remain intact in its current state and be
item, still be able to view and
accessible to the public to view and appreciate its significance.
appreciate its significance?

The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
No works associated with proposal would occur within the heritage curtilage of the heritage item and no
direct physical impacts to the fabric are proposed.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
The proposal could detrimentally impact the heritage significance of House and Slab Cottage by altering
its heritage setting on Garfield Road. The proposal would see the existing single lane road upgraded to
a dual carriageway and the removal of existing surrounding residential buildings. Despite the new road
alignment deviating away from the heritage item, instead of following the existing alignment in front of it,
views to and from the cottage would be significantly altered. This impact could be minimised through
archival recording and placement of heritage interpretation. However, as the House and Slab Cottage
remain in private hands on private property, this would require permission from the owner.
The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west link roads across the Richmond rail line within the
North West Growth Area. The proposal is a state significant infrastructure proposal needed to address
increased traffic demand associated with the development of the North West Growth Area. The strategic
design developed by TfNSW in 2014 followed the existing road. Following further investigation in 2018,
it was determined that the proposed upgrade would impact two parcels of land adjacent to the
intersection of Garfield Road West and Carnarvon Road, that are subject to Aboriginal Land Claims.
TfNSW
upgrade in this section of the alignment, as this land is effectively not available for the proposal. Due to
the above constraints, TfNSW investigated alternative alignment options to avoid the Land Claim sites
while still meeting the proposal objectives. An alignment south of the existing alignment east of House
and Slab Cottage was considered most feasible, as it avoids sensitive areas and the proposed
boundary of Richard Johnson Anglican School located opposite this heritage item, which why the
alignment deviates at the corner on which the heritage item is situated.
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8.1.2.2 Demolition of a building or structure
8.1.2.2.1 Cottage

49 Clifton Road, Riverstone

Issue to be considered

Response

Have all options for retention and Options for retention or adaptive re-use of the cottage are not possible.
adaptive re-use been explored? The proposal is required to meet increased traffic demand of the North
West Growth Area. In order to do this, re-alignment and widening of
Lynhurst Street is required to support future residential growth in the
area and the traffic demands of Garfield Road West.
The cottage is of historical significance, however aesthetically its
Can all of the significant
elements of the heritage item be exterior appears to have been heavily altered. The cottage is situated at
kept and any new development the corner of Clifton Road and Lynhurst Street. Lynhurst Street is being
be located elsewhere on the site? upgraded and widened as part of the proposal. Re-alignment and
widening of Lynhurst Street is required to support future residential
growth in the area and the traffic demands of Garfield Road West.
Is demolition essential at this
time or can it be postponed in
case future circumstances make
its retention and conservation
more feasible?

Yes, demolition is essential for the proposed works to proceed. Lynhurst
Street is being upgraded and widened as part of the proposal. The
cottage is situated at the corner of Clifton Road and Lynhurst Street and
cannot be retained in situ.

Has the advice of a heritage
consultant been sought? Have

Yes. Further detailed assessment of the item is required to establish its
full significance. Appropriate mitigation measures will be proposed
following this detailed assessment.

recommendations been
implemented? If not, why not?
The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
As discussed in Section 7.2, the cottage has previously been identified as a potential heritage item.
However, the faux brick cladding has compromised the technical integrity and impacted its heritage
significance. As such, no significant design alternatives have been proposed to retain the property.
Further detailed assessment prior to the commencement of the proposal would be undertaken to
establish the full heritage significance of the item. This would ensure the heritage significance of the
item is properly assessed and should inform any future mitigation measures.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
The proposal could detrimentally impact the heritage significance of the cottage through total demolition.
The proposal is required to meet increased traffic demand of the North West Growth Area. In order to
do this, re-alignment and widening of Lynhurst Street is required to support future residential growth in
the area and the traffic demands of Garfield Road West. Impact of the proposal on the cottage could be
mitigated through further assessment of its heritage significance and development of appropriate
management measures appropriate to the site s assessed heritage significance.
The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west link roads across the Richmond rail line within the
North West Growth Area. The proposal is a state significant infrastructure proposal needed to address
increased traffic demand associated with the development of the North West Growth Area. The strategic
design developed by TfNSW in 2014 followed the existing road. Following further investigation in 2018,
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it was determined that the proposed upgrade would impact two parcels of land adjacent to the
intersection of Garfield Road West and Carnarvon Road, that are subject to Aboriginal Land Claims.
n considered there was a significant risk to proceeding with the proposed
TfNSW
upgrade in this section of the alignment, as this land is effectively not available for the proposal. Due to
the above constraints, TfNSW investigated alternative alignment options to avoid the Land Claim sites
while still meeting the proposal objectives. An alignment south of the existing alignment over the cottage
was considered most feasible, as it avoids sensitive areas and the boundary of the nearby Richard
Johnson Anglican School, which why the alignment now impacts the cottage at 49 Clifton Road.

8.1.2.2.2 Group of four cottages
Issue to be considered

36 Garfield Road West, Riverstone

Response

Have all options for retention and The four cottages front Garfield Road West. Garfield Road west is an
adaptive re-use been explored? integral east-west road link between Richmond and Windsor Roads and
requires upgrading to meet increasing demands of the surround North
West Growth Area.
Can all of the significant
The cottages are significant for their association with the former
elements of the heritage item be Riverstone Meatworks. They were constructed between 1938 and 1942
kept and any new development
be located elsewhere on the site?on Richards Avenue.
Is demolition essential at this
time or can it be postponed in
case future circumstances make
its retention and conservation
more feasible?

Yes, demolition is essential for the proposed works to proceed. The four
cottages front Garfield Road West. Garfield Road west is an integral
east-west road link between Richmond and Windsor Roads and requires
upgrading to meet increasing demands of the surround North West
Growth Area.

Has the advice of a heritage
consultant been sought? Have

Yes. Further detailed assessment of the item has been recommended to
establish its full significance. Appropriate mitigation measures will be
proposed following this detailed assessment and the proponent has
committed to undertaking this assessment.

recommendations been
implemented? If not, why not?

The following aspects of the proposal respect or enhance the heritage significance of the item or
conservation area for the following reasons:
As discussed in Section 7.2, the cottages may be associated with the Riverstone Meatworks. While this
is considered likely, it is noted that this association has not previously been identified in Heritage
Studies of the area and they are not identified in the Blacktown LEP or previous Council heritage
studies. The four cottages are not of particular aesthetic significance, and are not a cohesive example
such as that demonstrated by the nearby workers cottages on Richards Avenue (LEP Item I90). As
such, no significant design alternatives have been proposed to retain the properties. Photographic
Further detailed assessment prior to the commencement of the proposal would be undertaken to
establish the full heritage significance of the item. This would respect and enhance the heritage
significance of the item and inform any future mitigation measures.
The following aspects of the proposal could detrimentally impact on heritage significance. The
reasons are explained as well as the measures to be taken to minimise impacts:
The proposal could detrimentally impact the heritage significance of the four cottages through total
demolition. Garfield Road west is an integral east-west road link between Richmond and Windsor
Roads and requires upgrading to meet increasing demands of the surround North West Growth Area
Impact of the proposal on the cottage could be mitigated through further assessment of its heritage
significance and development of appropriate management measures appropriate to the assessed
heritage significance.
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The following sympathetic solutions have been considered and discounted for the following
reasons:
Garfield Road is one of two existing main east-west link roads across the Richmond rail line within the
North West Growth Area. The proposal is a state significant infrastructure proposal needed to address
increased traffic demand associated with the development of the North West Growth Area. The strategic
design developed by TfNSW in 2014 followed the existing road. Following further investigation in 2018,
the proposed road alignment was considered most feasible, avoiding sensitive areas where possible.

8.1.3

Summary

Heritage
Item

Assessed Impact

Eastern
Creek
Bridge

History of transport in the
area positive impact by
the proposal. Proposed
road upgrade would
continue this theme,
adding another chapter to
this history.
Impact of WWII on the
area no impact from the
proposal.
Intactness of structure
no direct physical impact
by proposal. Less use of
the item would allow the
structural integrity/ongoing
preservation of the
structure in its current
state.

Mitigation Measures

Installation of interpretation on both old and
new bridges highlighting the history and
cultural significance of Eastern Creek
Bridge.
Photographic archival recording to ensure
condition, and to help inform the
interpretation plan.
New bridge currently in design phase.
Considerations during this process should
be given to ensuring the design and setting
of new bridge is sympathetic to the heritage

Built form no direct
physical impact by
proposal. Less traffic on
the bridge would help to
preserve its structure
while still being used by
local traffic, however it
could also negatively
impact the living memory
of the item of future
generations of the local
community.
Riverstone
Railway
Station
Group and
Residence
(LEP
No.I91 &

Construction of Richmond
line linking settlements of
the Hawkesbury River
with Sydney no impact
by proposed. Works over
the railway line are not
part of the proposal.

Installation of interpretation at the eastern
end of the proposal area highlighting the
history of Riverstone and the importance of
the railway and its long association with
Garfield Road would be a good way to
convey the shared history of the road and
rail in the development of Riverstone.
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Heritage
Item

Assessed Impact

I93, SHR
No.1237)

Mitigation Measures

Retains complex of
physical structures
associated with the major
upgrade works of the
1880 no impact by
proposal. The proposed
works would not infringe
on the heritage curtilage
of the item or involve
works to any of its
structures.

representative example of
its type in the late 19th
century no impact by
proposal. Proposed works
do not include works to
this.
Prominence of the railway
in Riverstone due to
development of adjacent
meatworks inadvertent
negative impacts.
Proposed road upgrade
would see more road
traffic in Riverstone.
However, commuters
commuting to Sydney
would likely continue to
use the railway as the
proposed road upgrade is
an east-west link within
the North West Growth
Area not a route to inner
Sydney.
Shop
(former
Butcher
Shop)
(LEP
No.I78)

One of the remaining
Company buildings of the
Riverstone Meatworks
no direct negative impacts
by the proposal. The
proposal would not
physically impact the
building. Curb and
footpath works would
occur within the heritage
curtilage of the item.
Part of a defined precinct
of Meatworker cottages
along Richards Avenue
direct negative impacts.
The proposal encroaches

A photographic record of the heritage item
before and after the proposed works would
mitigate impact to the heritage curtilage as
well as the views and vistas to and from the
item.
Erection of protective barrier (e.g. fencing)
along construction boundary and around
heritage item to protect its heritage values
and ensure no inadvertent encroachment or
impacts from proposed works undertaken in
the vicinity of this heritage item.
Installation of interpretation discussing the
former Meatworks would highlight the
significance of the former land on which the
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Heritage
Item

Assessed Impact

Mitigation Measures

on the heritage curtilage
of this item. The proposed
road ties into existing road
configuration and levels at
Richards Avenue , with
only curb and footpath
construction occurring
within the heritage
curtilage of the item.

upgraded road would traverse adjacent to
this heritage item.

Associated with the
historic importance of the
Riverstone Meatworks
no impact by proposal.
House
and Slab
Cottage
(LEP
No.I83)

Rare remaining brick
homestead and
outbuildings within original
setting no direct physical
impacts by proposal. The
proposal would not
encroach on the heritage
curtilage of the item or
comprise works to the
item.
Association with early to
mid-Victorian farming
development of the
Riverstone area
negative impacts by the
proposal. The road
upgrade would alter the
landscape views and
vistas both to and from the
heritage item. It would
also increase accessibility
and open up the Growth
Area to more intensified
residential development.

A photographic record of the heritage item
and its setting before and after the proposed
works would mitigate impact to the views
and vistas to and from the item.
Erection of protective barrier (e.g. fencing)
around the heritage item to protect its
heritage values and ensure no inadvertent
encroachment or impacts from proposed
works undertaken in the vicinity of this
heritage item.
Installation of interpretation highlighting the
item and its significance would engage both
road and foot traffic users with the item.
Photographic archival recording of the item
should be undertaken to inform the
interpretation plan.

Association with the
Shields family who have
farmed in the district for
over a century indirect
negative impact by the
proposal. While the
heritage item will remain
property of the Shields
family, their surrounding
land would be
acquisitioned as part of
the proposal, reducing
their landholding and
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Heritage
Item

Assessed Impact

Mitigation Measures

associated farming
activities.
Cottage
49 Clifton
Road,
Riverstone

Historic association to
nineteenth century
pastoral Riverstone
negative impact by the
proposal. The proposal
would require demolition
of the cottage.

Further detailed assessment should be
undertaken to establish the full heritage
significance of the item and develop
appropriate management measures in
accordance with its heritage significance.

Group of
four
cottages
36
Garfield
West
Road,
Riverstone

Associated with the
historic importance of the
Riverstone Meatworks
negative impact by the
proposal. The proposal
would require demolition
of the cottages.

Further detailed assessment should be
undertaken to establish the full heritage
significance of the item and develop
appropriate management measures in
accordance with its heritage significance.

Some of the few
remaining buildings
associated with the
Riverstone Meatworks
negative impact by the
proposal. The proposal
would require demolition
of the cottages.

Installation of interpretation discussing the
former Meatworks would highlight the
significance of these cottages and the
former land on which the upgraded road
would traverse.
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CONCLUSIONS AND RECOMMENDATIONS

Garfield Road connects the two main roads in the area, Windsor Road and Richmond Road, which were
established in the 1790s. Garfield Road West, running from the railway line at Riverstone to Richmond Road
appears to have been formalised around 1880 when the township of Riverstone began to develop. It has
been an important transport link for the community ever since.
The proposal is mostly confined to the existing road alignment and the easement gazetted for its widening
and realignment in the 1970s. Where it deviates from the present alignment, the proposal area traverses low
density residential and agricultural properties.
The proposal area is assessed to be of low archaeological potential. The former road surface is unlikely to
have survived beneath the existing road service and structures associated with the Riverstone Meatworks,
Royal Hotel and Victorian era Riverstone which were demolished in the 1970s are unlikely to have left intact
subsurface archaeological resources behind.
One item of heritage significance
Cottage at 49 Clifton Road and the group of four cottages at 36 Garfield West Road, are within in the
proposal area. Three heritage items, Eastern Creek Bridge (RTA Bridge No. 535), Riverstone Railway
Station Group and Residence (LEP No. I91 & I93, SHR No.1237) and House and Slab Cottage (LEP No.I83)
are located immediately adjacent to the proposal area.
Eastern Creek Bridge (RTA Bridge No. 535): The proposal would have an impact on Eastern Creek
Bridge as the proposal would reduce traffic flow across it. Its heritage form, setting and curtilage would
not be impacted by the proposal at it lies outside the proposal area. The existing bridge will remain
intact, in its current state. The proposed new Garfield Road West alignment would construct a new
bridge across Eastern Creek further upstream, deviating traffic away from the historic bridge. Reducing
traffic flow across Eastern Creek Bridge would enable ongoing preservation and its current structural
integrity to remain. While this increases its structural viability, reduced use of the item may impact the
living memory of the item of future generations of the local community.
Riverstone Railway Station Group and Residence (LEP No. I91 & I93, SHR No.1237): The proposal
would not directly impact the Riverstone Railway Station Group and Residence as it lies outside the
proposal area. The heritage setting and curtilage would not be impacted by the proposal as the
proposed Garfield Road West upgrade works cease west of the railway line. Inadvertent negative
impacts to the heritage item could be caused through increased use of the road and reduced use of the
railway. However, regular commuters commuting to Sydney would likely continue to use the railway as
the proposed road upgrade is an east-west link within the North West Growth Area not a route to inner
Sydney.
Shop (former Butch
LEP No.I78):
through curb and footpath works within the western portion of its heritage curtilage. However, the
heritage fabric of the item would not be impacted by the proposal. As the proposed road ties into
existing road configuration and levels at Richards Avenue immediately west of the heritage item,
allowing its current street frontage to remain intact, the impact on views to and from the item is
minimised.
House and Slab Cottage (LEP No.I83): The proposal would not impact the fabric and heritage
curtilage of the item as it lies outside the proposal area. However, with the proposal area abutting the
heritage curtilage of the item, views and vistas both to and from the item would be significantly altered. It
would also increase accessibility and open up the Growth Area to more intensified residential
development, altering the id-Victorian farming landscape for which the item is associated.
Cottage at 49 Clifton Road, Riverstone: The proposal would negatively impact the item through total
demolition.
Group of four cottages at 36 Garfield West Road, Riverstone: The proposal would negatively impact
the item through total demolition.
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9.1

Recommendations:

The following mitigation measures are recommended to ensure that the proposal would not cause any
further impact to heritage items than outlined in this report. Failure to implement these measures may result
in additional or inadvertent impact to heritage.

Recommendation 1: Sympathetic Eastern Creek Bridge Design
The proposal is currently at a 80% concept design stage with the bridge design yet to be finalised.
Considerations during the design process for the bridge should be given to ensuring the design and setting
of the bridge is sympatheti

Recommendation 2: Non-Aboriginal heritage awareness training
a.

Works within the proposal area are being undertaken near places of heritage significance. Prior to
works commencing, contractors shall be briefed as to the sensitive nature of the proposal area and
informed of any recommended mitigation measures or controls required

b.

Non-Aboriginal heritage awareness training must be provided for all contractors and personnel prior to
commencement of construction to outline the identification of potential heritage items and associated
procedures to be implemented in the event of the discovery of non-Aboriginal heritage materials,
features or deposits (that is, unexpected finds), or the discovery of human remains.

Recommendation 3: Heritage protective barriers
The proposal would not directly physically impact significant fabric of registered heritage items within, or in the
immediate vicinity of the proposal area. However, the proposal proposed works encroach on the heritage
abut the heritage curtilage of House and Slab
curtilage of Shop (for
Cottage (LEP No.I83).
Protective barriers in the form of fencing should be erected
Shop)(LEP No.I78) and House and Slab Cottage (LEP No.I83), to protect their heritage values and ensure no
inadvertent harm is caused by the proposed works.
The protective barriers should remain in place until all works are complete. Erection of fences should be
implemented with the consent and co-operation of authorised owners or land managers.

Recommendation 4: Photographic archival recoding
Photographic archival recording should be undertaken of Eastern Creek Bridge (RTA Bridge No.535) and
House and Slab Cottage (LEP No.I83) prior to the commencement of works. This is to be conducted with the
consent and co-operation of authorised owners or land managers. Photographic archival recording should be
undertaken by a suitably qualified heritage specialist in accordance with the Heritage NSW, Photographic
Recording of Heritage Items Using Film or Digital Capture (Heritage Office (former) 2006). Copies of all archival
documentation are to be deposited with Blacktown City Council and the local library.
Information gathered from the photographic archival recording should be used to inform the heritage
interpretation plan.

Recommendation 5: Before and after photographic record
Slab Cottage (LEP No.I83), before and after the proposed works should be undertaken to record the
changes to the views and vistas to and from the items.

Recommendation 6: Heritage interpretation
A heritage interpretation plan should be formulated and implemented in accordance with the Heritage NSW,
Interpreting Heritage Places and Items (Heritage Office (former) 2005) as part of the proposed upgrade of
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Garfield Road West. This is to be undertaken with the consent and co-operation of authorised owners or land
managers.
Heritage interpretation should communicate the history of Eastern Creek Bridge (RTA Bridge No.535),
Riverstone Ra
(LEP No. I78), Group of four cottages at 36 Garfield West Road, Riverstone and House and Slab Cottage
(LEP No.I83) and enable audiences to engage with the significance of these places and the wider Riverstone
area. Information gathered during the photographic archival recording should be used to inform the heritage
interpretation plan.

Recommendation 7: Establish significance of potential heritage items
Further detailed assessment of Cottage at 49 Clifton Road, Riverstone and Group of four cottages at 36
Garfield Road West, Riverstone should be undertaken to establish the full heritage significance of the items
and develop appropriate management measures in accordance with their heritage significance. Mitigation
measures proposed as a result of the further assessment are to be implemented accordingly.

Recommendation 8: Unexpected finds procedure
In the event that unexpected archaeological resources are identified in the course of the proposal, all work in
the affected area should cease, the area should be cordoned off, and the OEH should be notified, in
accordance with Section 146 of the Heritage Act 1977. The RMS Unexpected Finds Procedure should be
adhered to (RMS Unexpected Heritage Items: Heritage Procedure 02, November 2015)

Recommendation 9: Further assessment required for any design modification
If the proposed works, or proposal area, are modified to those discussed in this report, additional heritage
advice may be required to appropriately manage and mitigate any potential impacts caused by these changes.
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Appendix A State Heritage Inventory listings
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1 Introduction
Mott MacDonald has been engaged by Transport for NSW to conduct a stage one - preliminary
contamination report to guide the proposed upgrade of Garfield Road West, Riverstone NSW.
The stage one - preliminary contamination report includes a review of current and previous
activities along Garfield Road West, along with an assessment of potential risks associated with
the characteristics of the surrounding landscape. The investigation will be used to identify
opportunities, constraints and risks to be considered as part of the delivery of the project.

1.1

Regional context

The existing Garfield Road West is located between Richmond Road, Marsden Park, and West
Parade, Riverstone. It is situated approximately 40km northwest of Sydney CBD and lies within
the Blacktown City Council local government area.
City of cities: a plan f
, which
outlines the goal to create the North West and South West Growth Areas on the outskirts of
Sydney between the Blue Mountains and the City of Sydney. The upgrade of Garfield Road
West would provide a key east-west transport corridor, linking the North West Growth Centre
Precinct of Riverstone West to Richmond Road and subsequently the M7 Motorway. It would
support the increase in traffic associated with the development of Marsden Park North, West
Schofields and Riverstone East Precincts, which comprise part of the North West Growth Area
(see Figure 1-1).
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Figure 1-1: North West Growth Area development plan

Source: The Daily Telegraph, sourced from NSW Department of Planning and Environment

1.2

Study area

The Study area for this assessment includes the area within the construction boundary for the
proposed Garfield Road West upgrade (known as the Proposal) and associated works
(including flood mitigation areas, ancillary facilities and sedimentation basins). Figure 1-2 and
Figure 1-3 outline the Study area location.
The majority of the Proposal uses the existing Garfield Road West alignment between
Richmond Road, Marsden Park and West Parade, Riverstone. A section of the Proposal
deviates south of the existing Garfield Road West between Lynhurst Street and Berkshire Road.
There is a flood mitigation area to the north (along Bandon Road).
The Study area is surrounded by a mixture of land uses, with the immediate surroundings
consisting of cleared agricultural land with patches of native vegetation, with residential areas,
small businesses and local services to the east (in the Riverstone town centre). There is a
school close to the Lynhurst Street intersection and a cemetery along Cemetery Road. The
Riverstone Station is located at the West Parade intersection.
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Figure 1-2 Location overview
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Figure 1-3 The Proposal
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1.3

5

Proposed development

Transport for NSW proposes to upgrade the existing Garfield Road West to accommodate the
predicted increase in traffic congestion, due to the development of the North West Growth Area.
Transport for NSW originally developed a strategic concept design for the Garfield Road West
upgrade, which follows the alignment of the existing Garfield Road West. However, as this
design would impact two parcels of land subject to Aboriginal Land Claims, Transport for NSW
investigated an alternative option to avoid the Aboriginal Land Claim sites, while still meeting the
project objectives. This alternative option was assessed against the strategic design option in an
Incremental Option Analysis (refer to the Mott MacDonald Garfield Road West: Incremental
Option Analysis Technical Note 2019) and a preferred option was identified. The preferred
option, which was the alternative option, was chosen on the basis that it employs large radius
curves, which improves safety and carriageway drainage, while also avoiding the Aboriginal
Land Claims sites and impacting less non-Aboriginal heritage sites.
Proposal

The key features of the Proposal

include:
Key features of the Proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond
Road, Marsden Park and Denmark Road, Riverstone including:
Upgrade from the existing two lane undivided road to a four lane divided road with
provision to widen to six lanes within the median in the future
Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of new twin bridges about 320 metres long over Eastern Creek and Bells
Creek as part of the new alignment
Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road
including signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road
and Denmark Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
Reinforced box culverts, pipes, pits and swales along Garfield Road West
Transverse drainage across driveways/property access points
The provision of flood compensation areas near the proposal alignment
Property acquisition, demolition, and adjustments to access associated with the upgrade of
the existing Garfield Road West and the realignment between Penprase Street and Denmark
Road
Temporary ancillary facilities during construction along Garfield Road West
Relocation of utility services in proximity to the Proposal alignment.

1.4

Purpose of report

The purpose of this stage 1

preliminary contamination report is to provide the following:

A review of the Study area
land uses
A summary of key issues that may present liabilities or constraints on future development
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Recommendations for further investigation to assist with quantifying the risks and constraints
for future development.

1.5

Scope of works

As part of this stage 1 - preliminary contamination investigation, Mott MacDonald has
undertaken the following tasks:
lished maps and publicly
available spatial data
Review relevant published topographical, geological and hydrological data
Review of the acid sulphate soils map and provisions in the relevant local environment plans
Review of historical aerial photographs
Search of the NSW Environmental Protection Authority (EPA) public register for
contamination
Protection of Environment Operations Act 1997 licence database
to identify high risk land uses
Site walkover inspection of accessible areas to assess current land use and to make
observations on current conditions including identification and mapping of potential areas of
environmental concern (AECs)
Assess the potential for contamination, based on site history and any observations made
during a site inspection of accessible areas
Provide maps that categorise sites in relation to their level of known contamination
Provide recommendations for further investigations, if required.

1.6

Investigation guidelines

The scope of works and methodology adopted for this contamination investigation were
generally based on the guidance provided in the following documents:
ANZECC/NHMRC (1992). Australian and New Zealand Guidelines for the Investigation and
Management of Contaminated Sites
NEPC (1999), National Environment Protection (Investigation of Site Contamination)
Measure, December 1999 (ASC NEPM) as amended in 2013
NSW Environmental Protection Authority (1997). Guidelines for Consultants Reporting on
Contaminated Sites.

1.7

Site contamination investigation framework

Soil and groundwater contamination has the potential to adversely impact human health and the
environment. For a significant or identifiable risk to be present, there must be an exposure
pathway. The exposure pathway comprises the following three components:
The source, which is the presence of a substance that may cause harm
The receptor, which is the presence of an ecological or human receiver that might be
harmed at an exposure point, and
The pathway, which is the existence of a means or mechanism of exposing a receptor to the
source.
In the absence of a plausible exposure pathway, there would be minimal risk. Therefore, the
, does

412530 | Revision | | 3 August 2020

Mott MacDonald | Garfield Road West
Stage 1 - Preliminary contamination report

not necessarily imply that there would be measurable human harm. For an impact to occur, it is
necessary to have a significant source of contamination, an appropriate or effective pathway for
this to be presented to a receptor, and the receptor must have a negative response to this
exposure.
The nature and importance of sources, receptors and exposure pathways will vary with every
site, situation, intended end use and environmental setting. Management measures, design
considerations and land use planning decisions can be implemented to reduce the risks
associated with site contamination.
For the Proposal, the contamination risk considerations include:
The potential impact to workers during construction works, including demolition of existing
structures, disturbance of surface and near surface soils, excavation of service trenches,
landscaping activities and potential interception of shallow groundwater
The potential impact to residents and agriculture (particularly children and the elderly) from
residual contamination, including the ingestion of soil in unsealed backyards, consumption of
home-grown or farmed vegetables and poultry, or soil vapours
The potential impact to the public, including contact with soil in public reserves and other
public open spaces.

1.8

State Environmental Planning Policy No 55 - Remediation of Land

State Environmental Planning Policy No 55 - Remediation of Land (SEPP 55) provides for a
state-wide planning approach to the remediation of contaminated land. It aims to promote the
remediation of contaminated land for the purpose of reducing the risk of harm to human health
or any other aspect of the environment as per Clause 2:
2 - Object of this Policy
a. by specifying when consent is required, and when it is not required, for a
remediation work
b. by specifying certain considerations that are relevant in rezoning land and in
determining development applications in general and development
applications for consent to carry out a remediation work in particular
c. by requiring that a remediation work meet certain standards and notification
requirements
With regard to rezoning of land the following provisions are required as per Clause 6:
6 - Contamination and remediation to be considered in zoning or rezoning proposal
1. In preparing an environmental planning instrument, a planning authority is not to include in a
particular zone (within the meaning of the instrument) any land specified in subclause (4) if
the inclusion of the land in that zone would permit a change of use of the land, unless:
a. the planning authority has considered whether the land is contaminated, and
b. if the land is contaminated, the planning authority is satisfied that the land is suitable in its
contaminated state (or will be suitable, after remediation) for all the purposes for which
land in the zone concerned is permitted to be used, and
c. if the land requires remediation to be made suitable for any purpose for which land in that
zone is permitted to be used, the planning authority is satisfied that the land will be so
remediated before the land is used for that purpose.
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Note - In order to satisfy itself as to paragraph (c), the planning authority may need to include
certain provisions in the environmental planning instrument.
2. Before including land of a class identified in subclause (4) in a particular zone, the planning
authority is to obtain and have regard to a report specifying the findings of a preliminary
investigation of the land carried out in accordance with the contaminated land planning
guidelines.
3. If a person has requested the planning authority to include land of a class identified in
subclause (4) in a particular zone, the planning authority may require the person to furnish
the report referred to in subclause (2).
4. The following classes of land are identified for the purposes of this clause:
a. land that is within an investigation area,
b. land on which development for a purpose referred to in Table 1 to the contaminated land
planning guidelines is being, or is known to have been, carried out,
c. to the extent to which it is proposed to carry out development on it for residential,
educational, recreational or child care purposes, or for the purposes of a hospital land
i. in relation to which there is no knowledge (or incomplete knowledge) as to whether
development for a purpose referred to in Table 1 to the contaminated land planning
guidelines has been carried out, and
ii. on which it would have been lawful to carry out such development during any period in
respect of which there is no knowledge (or incomplete knowledge).
5. In this clause, planning authority has the same meaning

412530 | Revision | | 3 August 2020

8

Mott MacDonald | Garfield Road West
Stage 1 - Preliminary contamination report

2 Desktop study
2.1

Surrounding land use

The land use zones surrounding the Study area is a combination of Primary Production Small
Lots (Land zoning code RU4), Low Density Residential (Land zoning code R2), Medium Density
Residential (Land zoning code R3), Environmental Conservation (Land zoning code E2) and
Business Park (Land zoning code B7). Figure 2-1 and Figure 2-2 shows the adjacent land use
zones to the Study area, in accordance with the Blacktown Local Environment Plan 2015.
The existing Garfield Road West is zoned as Infrastructure (Land use code SP2). In this land
use zone, the use of the land is limited to the following:
Aquaculture
Roads
Signage.
Environmental protection works and flood mitigation works can take place without consent in
SP2 zoned areas.
The Proposal includes an area zoned as Primary Production Small Lots (Land zoning code
RU4), as well as infrastructure (where the alignment follows the existing Garfield Road West). In
the RU4 land use zone, the use of the land is limited to the following:
Agricultural services: agricultural produce industries, extensive agriculture; farm buildings,
intensive plant agriculture, aquaculture
Business: bed and breakfast accommodation, home businesses, home industries,
landscaping material supplies, plant nurseries, roadside stalls
Community services: community facilities, cemeteries, crematoria, places of public worship,
recreation facilities (outdoor), veterinary hospitals
Infrastructure: building identification signs, business identification signs, heliports, roads,
water reticulation systems
Environmental: environmental facilities, environmental protection works, flood mitigation
works
Residential: dwelling houses
Home occupations can take place without consent in RU4 zoned areas.
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Figure 2-1: Surrounding land zoning (Garfield Road West)

Source: Blacktown Local Environment Plan (sourced through NSW Environment Planning Instrument)
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Figure 2-2: Surrounding land zoning (Bandon Road)

Source: Blacktown Local Environment Plan (sourced through NSW Environment Planning Instrument)
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2.2

12

Regional soils and geology

The regional geology and hydrogeological characteristics of the Study area are summarised
below.
2.2.1

Regional geology

A search of the NSW Department of Planning, Industry and Environment eSPADE website
(undertaken on 10 February 2020), and the 1:100,000 Geology of Penrith Map (Geological
Survey of NSW, 1991), identifies the regional geology of the Study area as a combination of
Berkshire Park (alluvial), Blacktown (residual) and South Creek (Alluvial) landscapes (see
Figure 2-3 and Figure 2-4). Table 2-1 outlines the geological characteristics of each landscape.
Table 2-1 Geology in the Study area
Landscape
Name

Location

Geology

Existing Erosion

Berkshire Park

This landscape covers a wide
area between the lower
terraces of the
Hawkesbury/Nepean River
system and west of South
Creek. It is dissected along the
eastern edge by South Creek
and its tributaries, and overlain
by the Agnes Banks sands at
Agnes Banks and Pitt Town.

The soils of this landscape are the
result of three depositional phases
of Tertiary alluvial/colluvial origin.
The lowest deposit is the St Marys
formation. This is overlain by the
Rickabys Creek gravel formation
which is of varying thickness and, in
turn, is topped by the Londonderry
Clay formation. All of these
formations are derived from
sandstone and clay. Erosion of the
surface has led to exposure of all
three formations in different
locations.

Existing erosion is confined to
areas being mined for sand or
used as unsealed roads. Sheet
and rill erosion occur as well as
some wind erosion.

Blacktown

Occurs extensively on the
Cumberland Lowlands.
Examples include Blacktown,
Mount Druitt, Glossodia and
Leppington.

Wianamatta Group Ashfield Shale
consisting of laminite and dark grey
siltstone, Bringelly Shale which
consists of shale with occasional
calcareous claystone, laminite and
infrequent coal, and Minchinbury
Sandstone consisting of fine to
medium-grained quartz lithic
sandstone.

No appreciable erosion occurs
on this unit. Minor sheet and
gully erosion may be found
where surface vegetation is not
maintained.

South Creek

This landscape comprises the
present active floodplain of
many drainage networks of the
Cumberland Plain. This
includes the South Creek,
Eastern Creek, Ricabys Creek
and Prospect Creek systems.
Typical profiles and landscape
can be seen on South Creek
between Bringelly Road and
Elizabeth Drive.

Quaternary alluvium derived from
Wianamatta Group shales and
Hawkesbury Sandstone.

This is a dynamic landscape;
there are many areas of
erosion and deposition.
Streambank erosion and sheet
erosion of floodplains are
common. In depositional
phases streams may be
partially or completely blocked
by sedimentation or vegetated
bars.

Source: NSW Environment, Energy and Science eSPADE (sourced through NSW Soil and Land Information System)
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Figure 2-3: Regional geology and soil landscape (Garfield Road West)

Source: NSW Department of Planning, Industry and Environment (sourced through NSW Sharing and Enabling Environmental Data portal)
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Figure 2-4: Regional geology and soil landscape (Bandon Road)

Source: NSW Department of Planning, Industry and Environment (sourced through NSW Sharing and Enabling Environmental Data portal)
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2.2.2

15

Soil landscape characteristics

As shown in Figure 2-3 and Figure 2-4 and Table 2-2, the Study area includes Berkshire Park,
Blacktown and South Creek landscapes. Table 2-2 outlines the soil characteristics of each
landscape.
Table 2-2 Soil landscape in the Study area
Landscape Name

Soil Landscapes

Berkshire Park

Weakly pedal orange heavy clays and clayey sands,
often mottled. Ironstone nodules common. Large (up
to 20 cm) silcrete boulders occur in sand/clay matrix.
Solods (Dy3.41), yellow podzolic soils (Dy4.11,
Dy2.11, Dy2.21, Dy2.22), red podzolic soils (Dr4.11),
chocolate soils (Dr4.11, Dr4.61), structured plastic
clays (Uf6.11, Uf6.12), structured clays (Uf5.23,
Gn4.11 and Gn3.11)

bp1 Dark brown sandy loam
bp2 Brown apedal sandy clay loam
bp3 Brown sandy clay with up to 20%
ironstone nodules
bp4 High chroma (bright coloured) clay
with up to 90% stones

Blacktown

Shallow to moderately deep (>100 cm) hardsetting
mottled texture contrast soils, red and brown podzolic
soils (Dr3.21, Dr3.31, Db2.11, Db2.21) on crests
grading to yellow podzolic soils (Dy2.11, Dy3.11) on
lower slopes and in drainage lines

bt1
bt2
bt3
clay
bt4

Friable brownish black loam
Hardsetting brown clay loam
Strongly pedal, mottled brown light

Often very deep layered sediments over bedrock or
relict soils. Where pedogenesis has occurred
structured plastic clays (Uf6.13) or structured loams
(Um6.1) in and immediately adjacent to drainage
lines; red and yellow podzolic soils (Dr5.11, Dy2.41,
Dr2.21) are most common terraces with small areas
of structured grey clays (Gn4.54), leached clay
(Uf4.42) and yellow solodic soils (Dy4.42, Dy5.23)

sc1
sc2
sc3

Brown apedal single-grained loam
Dull brown clay loam
Bright brown clay

South Creek

Soils

Light grey plastic mottled clay

Source: NSW Environment, Energy and Science eSPADE (sourced through NSW Soil and Land Information System)

2.2.3

Acid sulphate soils

A search of the CSIRO Atlas of Australian Acid Sulphate Soils (undertaken on 10 February
2020) indicates that there is a low to extremely low probability of acid sulphate soils occurring in
the vicinity of the Study area (refer to Figure 2-5 and Figure 2-6). Probability of occurrence of
acid sulphate soil is determined based on distinguishing soil/sediment properties, vegetation
etween 6% and 70%
and landforms
with less than 6% probability.
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Figure 2-5 Acid sulphate soil risk (Garfield Road West)

Source: CSIRO Land and Water (via Australian Soil Resource Information System)
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Figure 2-6 Acid sulphate soil risk (Bandon Road)

Source: CSIRO Land and Water (via Australian Soil Resource Information System
412530 | Revision | | 3 August 2020
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2.3

18

Topography and surface water features

As discussed in Section 2.2 and Table 2-2, the Study area includes Berkshire Park, Blacktown
and South Creek landscapes. Table 2-3 outlines the topography characteristics of each
landscape.
Table 2-3 Topography of landscapes in the Study area
Landscape Name

Topography

Berkshire Park

Flat terrace tops dissected by present day small drainage channels and narrow drainage lines.
Small remnant surfaces occurring to the east and south are at a slightly higher elevation
(approximately 20 m).

Blacktown

Gently undulating rises on Wianamatta Shale with local relief 10 30 m and slopes generally >5%
but occasionally up to 10%. Crests and ridges are broad (200 600 m) and rounded with convex
upper slopes grading into concave lower slopes. Outcrops of shale do not occur naturally on the
surface. They may occur, however, where soils have been removed.

South Creek

Flat to gently sloping alluvial plain with occasional terraces or levees providing low relief. Slopes
<5%. Local relief <10m.

Source: NSW Environment, Energy and Science eSPADE (sourced through NSW Soil and Land Information System)

The surrounding landscape generally slopes towards Eastern Creek, which intersects the
existing Garfield Road West in a north-south direction near the Cemetery Road intersection.
Figure 2-7 and Figure 2-8 shows the topography of the Study area.
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Figure 2-7: Topography and surface water (Garfield Road West)

Source: NSW Finance, Services and Innovation (sourced through NSW SIX Maps)
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Figure 2-8: Topography and surface water (Bandon Road)

Source: NSW Finance, Services and Innovation (sourced through NSW SIX Maps)
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2.4

Groundwater

The Study area lies within the Ropes Crossing hydrogeological landscape. Characteristics of
this landscape were obtained through the NSW Department of Planning, Industry and
Environment eSPADE website. The hydrogeological landscape is characterised by remnant
Neogene/Palaeogene alluvial deposits around Riverstone and Vineyard (4 km north of
Riverstone). It is an area of moderate rainfall (>800 mm per year).
This is a very saline landscape. Pyrites are believed to be present in either the St Marys gravels
or the weathered shale, and as the water passes through the regolith, the sulphates are
mobilised and concentrate in areas of discharge. As much of the landscape is urbanised, most
of the salt sites are expressed as damaged infrastructure and indicator species, such as Juncus
acutus along drainage lines.
Water penetrating the surface of this landscape tends to perch above the cemented layer and
the underlying weathered Wianamatta Shale. This perched water moves laterally, creating
areas of discharge on mid and upper slopes of the rises.
Groundwater flow in this landscape is unconfined to semi-confined through unconsolidated and
cemented alluvial sediments and along structures (bedding, joints, faults) in the fractured
bedrock. Localised perching of water tables occurs above clay lenses during wetter periods.
Hydraulic conductivity and transmissivity are low to moderate.
Groundwater systems are local with short flow lengths. These systems are generally aligned
with current stream channels and drainage depressions. Water quality within these systems is
marginal to brackish. Deeper aquifers are more saline. Water table depths are shallow to
intermediate.

2.5

NSW EPA contaminated land public record database

The NSW EPA contaminated land public record is a searchable database of:
Orders made under Part 3 of the Contaminated Land Management Act 1997 (CLM Act)
Approved voluntary management proposals under the CLM Act that have not been fully
carried out and where the approval of the EPA has not been revoked
Site audit statements provided to the EPA under section 53B of the CLM Act that relate to
significantly contaminated land
Where practicable, copies of anything formerly required to be part of the public record
Actions taken by EPA under section 35 or 36 of the Environmentally Hazardous Chemicals
Act 1985 (EHC Act)
Notices (actions taken by the EPA as written notices).
An online search for the NSW EPA contaminated land record database was undertaken on the
11 February 2020 for records within the Blacktown City Council. The search yielded no records
for contaminated land near or within the Study area (within 500m).

2.6

NSW EPA POEO public register

The NSW EPA Protection of Environment Operations Act 1997 (POEO) public register
under Section 308 of the POEO Act records the following:
Environment protection licences
Applications for new licences and to transfer or vary existing licences
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Environment protection and noise control notices
Penalty notices issued by the EPA
Convictions in prosecutions under the POEO Act
The results of civil proceedings
Licence review information
Exemptions from the provisions of the POEO Act or regulations
Approvals granted under clause 9 of the POEO (Control of Burning) Regulation
Approvals granted under clause 7A of the POEO (Clean Air) Regulation
Audits required to be undertaken in relation to a licence
Pollution studies required by a condition of a licence
Pollution reduction programs required by a condition of a licence
Penalty notice issued in relation to a premise.
An online search of the NSW EPA POEO register database was undertaken on the 11 February
2020 for records that lie within or near (within 500m) the Study area. The search identified two
properties within 500m of the Study area with licenced activities under the POEO register, which
are discussed in Table 2-4 and shown in Figure 2-9.
Table 2-4 Licenced activities listed in the POEO register
Name

EPA Licenced Activity

Marsden Park Landfill

Non-thermal treatment of general waste
Waste disposal by application to land
Waste storage - other types of waste
Waste storage - waste tyres

North West Recycling Centre

Composting

Source: NSW Environment Protection Authority
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Figure 2-9 Sites with licenced activities listed in the POEO register

Source: NSW Environment Protection Authority
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2.7

Hazardous chemical database - SafeWork NSW

SafeWork NSW maintains a database of hazardous chemicals (under Schedule 11 of Work
Health and Safety Regulations 2017) that are stored, handled or processed on premises. The
site visit and desktop review did not identify any premises where a search of this database
would provide useful insight, therefore a search of the database was not carried out.

2.8

Historical research

2.8.1

Aerial maps

Historic aerial maps were sourced from the NSW Department of Finance, Services and
Innovation on the 6 December 2019. A summary of the key changes within the area are
presented in Table 2-5. The aerial photos reviewed are provided in Appendix A.
Table 2-5 Key changes within the Study area and surrounding land
Year

Observations

1947

Study area Garfield Road West was completely developed and served as a two-lane rural road. The area
proposed for the Garfield Road West upgrade was a combination of cleared/ grazed paddocks, with large
patches of native vegetation within the Study area. The areas proposed to be used for flood mitigation and flood
compensatory storage were cleared for apparent agriculture purposes.
Surrounding land The surrounding land was primarily cleared/ grazed paddocks with patches of native
vegetation. There were residential properties in the Riverstone town centre, north of Garfield Road West between
Park Road and Marsden Road and along the side streets connecting to Garfield Road West. A large field,
potentially used as a sports centre, was established to the south of Garfield Road West near Railway Parade.
Several large factories were established along Riverstone Parade (approximately 600m north of Garfield Road
West).

1970

Study area Garfield Road West appears to be upgraded, while still serving as a two-lane rural road. Some
patches of native vegetation had been cleared for agricultural purposes. Some residential properties and
farmhouses had been established along Garfield Road West. Remaining native vegetation patches had
increased in canopy cover density. Small crops were grown on properties adjacent to Garfield Road West.
Surrounding land The Riverstone Cemetery and Riverstone Trotting Track had been established. A landfill,
now known as the North West Recycling Centre had been developed along Burfitt Road, approximately 750m
south of Garfield Road West. More residential properties were developed in the Riverstone town centre, north of
Garfield Road West between Park Road and Marsden Road and along the streets connecting to Garfield Road
West. The large patches of native vegetation had receded to areas around the cemetery and along the western
side of Garfield Road West (between Lyndhurst Street and Richmond Road) due to clearing.

1991

Study area More patches of native vegetation had been cleared for agriculture purposes. More residential
properties and farmhouses had been established along Garfield Road West. Small crops were grown on more
properties adjacent to Garfield Road West.
Surrounding land More residential properties were developed in the Riverstone town centre. The large field
south of Garfield Road West near Railway Parade had been cleared.

2002

Study area Native vegetation patches had increased in canopy cover density.
Surrounding land Several factories to the north of Garfield Road West had been demolished. There were no
significant changes to overall landscape.

Source:

NSW Government Department of Finance, Services and Innovation
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3 Site inspection
Two Mott MacDonald specialists, Greg Byrnes (Environment Technical Director) and Jonny
Steele (Senior Environmental Consultant), conducted an inspection of the existing Garfield
Road West on 15 November 2019 to identify areas of potential or actual contamination. The site
inspection comprised of a walk-through of areas along Garfield Road West to identify evidence
of contamination and potential sources of contamination from current land uses. The following
potential contamination risks were identified along the existing Garfield Road West:
Several residential and farm buildings were observed to be constructed of asbestos
containing materials. The majority of houses along the existing Garfield Road West appear
to be built before the 1980s and potentially contain asbestos materials
A property located at 17 33 Garfield Road West (next to the Riverstone Trotting Track) was
observed to be processing or storing materials of unknown sources
There was evidence of uncontrolled dumping of waste material and unregulated storage of
materials, particularly along Eastern Creek and in vegetated areas
Sites used for poultry farming practices were noted, which presents a potential risk of soil
and groundwater contamination from agrochemicals and organic matter
A property (between 158 Garfield Road West and 168 Garfield Road West) was observed to
be storing abandoned vehicles (potentially unregulated), which presents a potential risk of
hydrocarbon spills, as well as contamination from batteries and heavy metals
There is a service station west of the Study area, just off Richmond Road, approximately 100
metres from the western boundary of the Proposal
Though no evidence was identified during the site inspection, historical road crashes are a
common cause of soil and groundwater contamination within road reserves.

Site inspection photos are provided in Appendix B and Figure 3-1 shows the approximate
locations of where potential contamination risks were identified.
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Figure 3-1 Site inspection areas of potential contamination risks
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4 Summary of findings and
recommendations

4.1

Summary of study findings

4.1.1

Acid sulphate soil risk

The probability of acid sulphate soils occurring within the Study area is low.
4.1.2

Contamination

There were several key changes to the landscape within the Study area and surrounding areas
between 1947 and 2002. Native vegetation was significantly cleared for agriculture purposes,
there was an increase in residential properties and small to medium crop plots were developed
on several large properties. The history of the Study area indicates that due to increase in
agriculture activities, there is a potential risk of soil and groundwater contamination from the
discharge of agrochemicals and organic matter.
An online search for the NSW EPA contaminated land record of notices database and the NSW
EPA POEO public register database yielded no records to suggest the presence of
contamination within the Study area. There are two sites within 500m of the Study area with
POEO licences to process and store waste materials, which may present a risk of contamination
if managed inappropriately. However, there are no EPA contaminated land notices for these
sites, which suggests that this risk is low.
The site inspection identified several potential sources of contamination within the Study area;
one property (between 158 Garfield Road West and 168 Garfield Road West) was identified to
be storing vehicles in a state of disrepair and one property (17-33, Garfield Road West) was
observed to be storing unknown materials. Several buildings appear to be built before the 1980s
and potentially contain asbestos materials (as shown in Figure 3-1). Uncontrolled dumping of
waste material was also noted within Eastern Creek. There is a service station 100 metres from
the Study area. There is also potential risk of contamination from agrochemicals and organic
matter from poultry farming practices.
The evidence to date suggests there is a low risk of contamination of the Study area, however
further investigation (including soil sampling) is necessary to assess the extent of soil and
groundwater contamination, if present. Identification of materials present at 17 33 Garfield
Road West would assist in determining the potential risk of contamination.
Potential contaminants of concern relating to the activities observed during the site inspection,
identified on aerial maps and recorded on the EPA POEO public register include total
recoverable hydrocarbons, benzene, toluene, ethylbenzene and xylene, polycyclic aromatic
hydrocarbons, organochlorine pesticides, organophosphate pesticides, polychlorinated
biphenyls, phenols, volatile organic compounds and asbestos containing materials. Accordingly,
the following safeguards and management measures are recommended.
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4.2

Recommendations

A targeted Phase 2 investigation providing general coverage of the proposed alignment and
areas of potential contamination sources (including areas where fill will be encountered
during construction) should be undertaken. This investigation should address the potential
risk that fill material may pose to construction workers and future users of the site.
Assessments should be carried out in accordance with guidance made or endorsed by the
NSW EPA. The contaminated land investigations should be carried out and the report
verified by a suitably qualified and experienced environmental consultant
A Contaminated Land Management Plan should be prepared in accordance with the
Guideline for the Management of Contamination (Roads and Maritime Services, 2013) and
implemented as part of the CEMP. The plan should include, but not be limited to:
Capture and management of any surface runoff contaminated by exposure to the
contaminated land
Further investigations required to determine the extent, concentration and type of
contamination, as identified in the detailed site investigation (Phase 2)
Management of the remediation and subsequent validation of the contaminated land,
including any certification required
Measures to ensure the safety of site personnel and local communities during
construction.
Demolition surveys and management plans should be prepared for the removal of asbestoscontaining buildings
If contaminated areas are encountered during construction, appropriate control measures
should be implemented to manage the immediate risks of contamination. All other work that
may impact on the contaminated area will stop until the nature and extent of the
contamination has been confirmed and any necessary site-specific controls or further actions
identified in consultation with the Transport for NSW Environment Manager and/or EPA.
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5 Disclaimer

Mott MacDonald has prepared this report based on generally accepted practices and standards
in operation at the time that it was prepared. No other warranty is made as to the professional
advice included in this report. All parties should satisfy themselves that the scope of work
conducted and reported herein meets their specific needs before relying on this document.
Mott MacDonald believes that its opinions have been developed according to the professional
standard of care for the environmental consulting profession at the date of this document. That
standard of care may change as new methods and practices of exploration, testing, analysis
and remediation develop in the future, which may produce different results.
The studied environmental conditions are created by natural processes and human activity, and
as such may change over time e.g. groundwater levels may rise or fall and contamination may
migrate. This report therefore presents a point in time investigation of the BRC area, and as
such can only be valid for the time at which the investigation was undertaken.
The methodology adopted and the sources of information used are outlined in this report. Mott
MacDonald has limited its investigation to the scope agreed for this contract and as a result
there is a limit to the conclusions that could be reached. Additional sampling and analysis would
provide further insight and could produce different results and/or opinions. Mott MacDonald has
made no independent verification of the desk-based information used beyond the agreed scope
of works and assumes no responsibility for any inaccuracies or omissions.
This report does not include the investigation or consideration of hazardous building materials,
including asbestos. Such materials should be assessed and managed by a qualified and
licensed assessor/contractor.
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Appendix A - Aerial Photos

1947
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1970
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1991
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2002
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Site Visit Photos

Houses constructed with asbestos containing materials
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Uncontrolled dumping

412530 | Revision | | 3 August 2020

36

Mott MacDonald | Garfield Road West
Stage 1 - Preliminary contamination report

412530 | Revision | | 3 August 2020

37

Mott MacDonald | Garfield Road West
Stage 1 - Preliminary contamination report

412530 | Revision | | 3 August 2020

38

Mott MacDonald | Garfield Road West
Stage 1 - Preliminary contamination report

Poultry farming
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Property storing old vehicles
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Property storing unknown material (17
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Executive summary
This document details the preliminary assessment of air quality impacts during construction and operation
of the proposed upgrade of Garfield Road West. The upgrade of Garfield Road West forms part of the New
oad network to support the North West Growth Area
which surrounds Riverstone. Planning is currently underway for the upgrade of both Garfield Road East
and Garfield Road West.
A quantitative assessment of operation impacts was completed using the NSW Gove
Maritime Services (RMS) Tool for Roadside Air Quality (TRAQ). Several simulations were completed using
alignment design information and projected traffic volumes for the year 2036 at key intersections along
Garfield Road West. Results from all TRAQ simulations demonstrate compliance with relevant assessment
criteria.
Potential construction phase air pollution sources were also identified. Impacts during construction are
most likely to be related to nuisance dust at nearby sensitive receivers. However, impacts are expected to
be sufficiently controlled provided appropriate mitigation and management measures are outlined in the
Project Determination.

412530 | | | | 3 August 2020

8

Mott MacDonald | Garfield Road West Upgrade - Planning Study
Air Quality Assessment

1 Introduction
It is anticipated over the next ten years, 33,000 homes will be provided in the North West Growth Area
which surrounds Riverstone. Once fully developed the area will be home to approximately 250,000 people.
This expected growth in development and population will result in a significant increase in traffic in the
area. To support this growth the New South Wales (NSW) Government has proposed an improved road
network, including upgrading the Garfield Road corridor. The Garfield Road corridor is 7.2 kilometres in
length and is split into three sections: Garfield Road East, Garfield Road Central and Garfield Road West.
Planning is underway to upgrade Garfield Road East and Garfield Road West.
TfNSW proposes to upgrade Garfield Road West between Richmond Road, Marsden Park, and Denmark
Road, Riverstone to address increased traffic demand associated with the development of the North West
Growth Area, particularly the Marsden Park, Marsden Park North, West Schofields and Riverstone
precincts. The Study area covers the proposed Garfield Road West alignment between Richmond Road,
Marsden Park and Denmark Road, Riverstone including an extension of up to 150 metre stubs for tie-ins to
the surrounding road network at each intersection along the alignment.
Key features of the proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond Road,
Marsden Park and Denmark Road, Riverstone including:
Upgrade from existing two lane undivided road to a four lane divided road with provision to widen to
six lanes within the median in the future
Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of new twin bridges about 320 metres long over Eastern Creek and Bells Creek as part
of the new alignment
Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road including
signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road and Denmark
Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
Reinforced box culverts, pipes, pits and swales along Garfield Road West
Transverse drainage across driveways/property access points
The provision of flood compensation areas near the proposal alignment
Property acquisition, demolition, and adjustments to access associated with the upgrade of the existing
Garfield Road West and the realignment between Penprase Street and Denmark Road
Temporary ancillary facilities during construction along Garfield Road West
Relocation of utility services in proximity to the proposal alignment.
This report details the preliminary impact assessment for potential air quality impacts during construction
and operation of the Garfield Road West upgrade. A qualitative assessment of potential operational
impacts was completed using NSW Government Transport for NSW (TfNSW) Tool for Roadside Air
Quality (TRAQ).
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2 Air Quality Assessment Criteria
The purpose of an air quality impact assessment is to establish whether pollutant emissions from a
proposed or existing development will comply with the appropriate environmental outcomes. In NSW, air
quality impact assessment criteria (for both construction and operation phases) are stipulated in the NSW
Environment Protection Authority (NSW EPA) publication Approved Methods for Modelling and
Assessment of Air Pollutants (2016). These criteria reflect the environmental outcomes adopted by the
EPA.
In order to ensure the environmental outcomes are achieved, emissions and resultant ground-level
concentrations from the development must be assessed against the assessment criteria. Cumulative
impacts must be established and used for assessment against assessment criteria. A cumulative impact is
the sum of a pollutant background level (pollutant concentration representative of the pre-existing airshed
which results from the surrounding natural and man-made environments) and the incremental impact
, typically assessed at sensitive
(pollutant level predicted to result from the
receiver locations.
For the operational assessment, the pollutants of interest are those produced by motor vehicle exhaust and
brake and tyre wear. The model TRAQ (as described in Section 3.1) considers and predicts concentrations
for the pollutants carbon monoxide (CO), oxides of nitrogen as nitrogen dioxide (NO2), and fine particles of
diameter less than or equal to 10 µm (PM10). Relevant air quality assessment criteria are summarised in
Table 1. It should be noted that TRAQ does not predict impacts for fine particles of diameter less than or
equal to 2.5 µm (PM2.5). Accordingly, assessment of PM10 impacts was considered an indicator for
assessment of PM2.5 impacts.
During construction, nuisance dust impacts are the key concern for air quality impacts. As such, pollutants
of consideration are PM10, PM2.5 and Total Suspended Particulates (TSP).
Table 1 Ambient air quality assessment criteria (NSW EPA, 2016).
Assessment criteria (µg/m3)

Pollutant

Averaging period

Nitrogen dioxide (NO2)

1 hour

246

Annual

62

24 hours

50

Annual

25

15 minutes

100

1 hour

30

8 hours

10

24 hours

25

Annual

8

Annual

90

Fine particles (PM10)

Carbon monoxide (CO)

Fine particles (PM2.5)

Total suspended particulates
(TSP)
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3 Operational Impacts
This Section describes the various input parameters required by the RMS Tool for Roadside Air Quality
(TRAQ) for the operational assessment, and the values which were adopted.

3.1

TRAQ

TRAQ is a tool developed by Transport for NSW (TfNSW) for assessing the potential air quality impacts
and greenhouse gas emissions from motor vehicles on a new or existing roadway. TRAQ is intended to be
for operational air quality assessments and uses a
used as a
conservative approach to estimate pollutant concentrations near a roadway.
Transport air quality impact assessments typically involve dispersion modelling which requires detailed
technical knowledge. In contrast, TRAQ is designed for simple applications, generally provides
conservative results for roadside concentrations and does not require specialised knowledge. The tool is
not considered suitable for complicated situations such as roads through urban canyons, intersections or
tunnels.

3.2

Existing Environment

3.2.1

Existing Air Quality

As mentioned in Section 2, completion of an air quality impact assessment requires establishing cumulative
impacts which involves identifying relevant background levels. These background levels are pollutant
concentrations which are representative of the pre-existing airshed which results from the surrounding
natural and man-made environments. In inner city areas in NSW motor vehicle emissions are often a key
contributor to background concentrations of CO, NO2, and PM10. However, in more rural areas wind
erosion and woodsmoke are expected to more significantly influence background concentrations
(particularly for PM10). It is evident that background levels are region specific and accordingly, TRAQ allows
the user to select background levels from the following six options:
Sydney East
Sydney North West
Sydney South West
Illawarra
Lower Hunter
Rural
Given the above regions, Sydney North West was selected as being most representative of background air
quality for the Garfield Road West upgrade project. These TRAQ-defined background concentrations which
were adopted for this assessment are summarised below in Table 2. The background level as a
percentage of the assessment criterion is also provided in Table 2 to give an understanding of which
criteria (if any) are already close to being exceeded due to pre-existing pollutant concentrations. It is
apparent that background levels for the PM10 annual averaging period are closest to the criterion, although
this level is not considered exceptionally high.
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Table 2 Summary of adopted background concentrations (Sydney North West).
Averaging
period

Assessment
Criteria (µg/m3)

Background level
(µg/m3)

Background level
as percentage of
criterion

Nitrogen
dioxide

1 hour[1]

246

48

20%

(NO2)

Annual

62

14

23%

Fine particles

24 hours[1]

50

22

44%

(PM10)

Annual

25

14

56%

Carbon

15 minutes

100,000

N/A[2]

N/A

monoxide
(CO)

1 hour[1]

30,000

1,300

4%

8 hours[1]

10,000

1,300

13%

Pollutant

th

[1] Short-term averaging period concentration selected is 90 percentile.
[2] Concentration for 15-minute averaging period was not provided as TRAQ does not assess this averaging
period.

3.2.2

Meteorology

Meteorology is fundamental to the dispersion of pollutants. Therefore, in completing detailed assessments
of air quality impacts, it is necessary to carefully assess project-specific meteorological data. Key
meteorological parameters governing the atmospheric dispersion of pollutants are wind direction, wind
speed and atmospheric stability, as described below:
Wind direction governs the direction of pollutant transport;
Wind speed influences the distance from the pollutant source which will be travelled by the emitted
pollutants; and
Atmospheric stability is a measure of the turbulence of the air, and particularly of its vertical motion. It
therefore affects the spread of pollutants as they travel away from the source.
Given the assessment detailed in this report is limited to a high-level screening assessment using TRAQ
meteorological observation data from a representative and nearby Bureau of Meteorology weather station.
For meteorology input, TRAQ requires the user to select from the following:
Summer
Winter
Autumn/Spring
Worst-case
From the above options,
which results in TRAQ estimating air quality impacts
using the worst-case wind direction (this is also the default selection). Cold-start emissions was also
conservatively selected as this is a default setting and results in slightly higher emissions.
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Sensitive Receivers and the Local Environment

In completing an assessment of air quality impacts, it is important to ensure that assessment locations are
representative of sensitive receivers, which could include residential properties, educational facilities,
medical facilities, and public areas such as parks.
TRAQ predicts air quality impacts at the following locations:
At the kerb (zero metres from the roadside)
10 m from kerb
20 m from kerb
30 m from kerb
40 m from kerb
50 m from kerb
60 m from kerb
75 m from kerb
100 m from kerb
150 m from kerb
200 m from kerb
From review of the project area (refer to Figure 3.1) it is apparent that there are a number of sensitive
receivers located in proximity (within 200 m from the kerb) to the existing Garfield Road West (shown in
yellow), which are largely residential properties. Given this Project will result in the widening of the road, the
distance between the road and sensitive receivers will reduce. A sensitive receiver of key consideration is
the Richard Johnson Anglican School, which is located adjacent to Garfield Road West and backs on to
Clifton Road.
TRAQ requires the user to select if the road being assessed is in a location which is rural, residential, or
high-rise. Rural was selected for this assessment based on assessment of surrounding land zonings
where land is predominantly zoned as primary production, with few areas zoned as residential (refer to
Figure 3 1 and Figure 3 2).
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Figure 3-1 Aerial map of the study area with overlays demonstrating Project extent and land use zoning (Garfield Road West)
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Figure 3-2 Aerial map of the study area with overlays demonstrating Project extent and land use zoning (Bandon Road)
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Road and Traffic Details

TRAQ requires the user to input values for the following road and traffic parameters:
Peak hour traffic count, or alternatively peak hour traffic count as a percentage of daily traffic
Peak hour vehicle speed
Traffic mix
Year of assessment for vehicle fleet
Road gradient (%)
Length of road
Number of lanes
Road type (choice of highway/freeway, residential, arterial, commercial arterial, or commercial highway)
Median strip width
Traffic data was provided by the Project team for the years 2026 and 2036, both with and without the
Project. As traffic volumes were highest for the year 2036, traffic volumes for this year were adopted.
Selection of the assessment year affects the vehicle fleet and therefore vehicle emissions. TRAQ assumes
that emissions for the year 2036 are less than those for the year 2026 due to vehicle technology
improvements. An assessment year of 2026 in TRAQ was therefore selected to incorporate emission
factors which are higher and more conservative. The road type w
default traffic mix was adopted.
It should be noted that the value used for length of road section has no effect on air quality impacts
predicted by TRAQ. As such, a value of 1 km was adopted for length of road for all simulations.
3.3.1

With Project

Values for many of the above-mentioned parameters change along the alignment. As such, it is necessary
to consider only key segments along the alignment for a representative assessment of air quality impacts.
The posted speed along the proposed alignment is 70 km/h as such the value of 70 km/h for peak hour
vehicle speed was adopted for this assessment. A summary of other TRAQ input values is provided in
Table 3, and were established based on the following:
N
RD-

-MMD-00-00-SK, Issued for information.
STFM Growth Rates

WP.xlsx

In a four-lane traffic configuration, lanes 1 and 2 assumed to be eastbound and lanes 3 and 4 assumed
to be westbound. Median strip assumed to be between lanes 2 and 3.
Peak hour traffic volumes are those forecast for afternoon peak which were, on average, higher than
those for morning peak hour.
Based on the TRAQ input parameters detailed in Table 3, and the following considerations, it is evident that
road and traffic conditions for Garfield Road West near Lynhurst Street and near Denmark Road are
expected to represent worst-case impacts and were therefore the only sections modelled and assessed:
Given the parameters which TRAQ considers, and the proposed alignment, traffic volumes and road
gradient are expected to be the most influential input parameters;
Increased traffic volumes result in increased pollutant emissions from motor vehicles Forecast peak
hour traffic volumes are highest for locations near Denmark Road, closely followed by traffic volumes
near Lynhurst Street, meaning assessment of the highest traffic volumes is captured; and,
Gradient of a road typically results in increased pollutant emissions from motor vehicles Assessment
of air quality impacts near Lynhurst Street ensures the location of highest gradient is captured.
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Table 3 Summary of road and traffic details for the Proposed alignment. Simulation parameters are
highlighted in blue.
TRAQ Input

Alignment

Parameter

Section

Near Dromana
Road

Near Jackson
Street

Near Fermoy
Road

Near Lynhurst
Street

Near Denmark
Road

Peak hour traffic
count[1] displayed as
westbound/eastbound

963/ 1,739

955/ 1,827

662/ 2,016

941/ 2,107

1,127/ 2,036

Road gradient (%)
displayed as
westbound/eastbound

2.4%/-2.4%[2]

-4.5%/ 4.5%[3]

2%/ -2%

4.9%/ -4.9%[3]

0%/ 0%

Length of road (km)

1

1

1

1

1

Number of lanes

4

4

4

4

4

Median strip width (m)

13

13

12.5

10.3

16.3

For gradient,
highest value for
section between
800 m 0 m
adopted.

For gradient,
highest value for
section between
1,200 m 800 m
adopted.

For gradient,
highest value for
section between
2,100 m 1,600
m adopted.

Median strip width
shown in crosssection 2 adopted.

Median strip width
shown in crosssection 1 adopted.

For gradient,
section between
1,560 m 1,260
m considered.
Highest value
adopted.

For gradient,
values for section
between 2,800 m
2,300 m
considered.
Gradient varied
between ±0.5%
and so was
approximated as
0%.

Comments

Median strip width
measured at
approximately
1,440 m.

Median strip width
shown in crosssection 5 adopted.

Median strip width
shown in crosssection 10
adopted.
[1] Traffic counts from the year 2036 were adopted.
[2] Approximated as ±2%
[3] Approximated as ±4%

3.3.2

Without Project

Air quality impacts for future projected scenarios without the Project were not assessed as the potential risk
of adverse air quality impacts resulting from operation of the upgraded Garfield Road West are considered
minor. Comparison against a
impacts. This is further supported by air quality impact assessment results detailed in Section 3.5.

3.4

Assessment Summary

In summary, the following parameters were used consistently across simulations, with simulation specific
parameter values detailed in Table 3, and where air quality impacts were predicted based on Lynhurst
Street and Denmark Road traffic and road data:
Traffic mix

default

Year of assessment for vehicle fleet
Length of road
Road type
Local

1 km

highway/freeway

Rural

Air quality region
Season

2026

Sydney North West

Worst-case

Cold start emissions

Included

Peak hour vehicle speed
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Results for Operational Assessment

This Section summarises simulation results determined using TRAQ. All results shown represent worstcase impacts as these results were predicted at the kerb. As most sensitive receivers along the alignment
are located at a distance from the kerb, air quality impacts at sensitive receivers will be lower than those
impacts shown below in Table 4 and Table 5.
Table 4 Results summary for assessment of air quality impacts in the vicinity of Denmark Road
(2026 assessment year).
Pollutant

Averaging
period

Criteria
(µg/m3)

Background
(µg/m3)

Incremental
impact[1]
(µg/m3)

Cumulative
impact
(µg/m3)

NO2

1 hour

246

48

31.9

80

Annual

62

14

6.4

21

24 hours

50

22

17.1

40

Annual

25

14

6.8

21

1 hour

30,000

1,300

600

1,900

8 hours

10,000

1,300

500

1,800

PM10

CO

Compliance?

[1] Impact is representative of a worst-case impact as it is the concentration predicted at the kerb (0 metres).

Table 5 Results summary for assessment of air quality impacts in the vicinity of Lynhurst Street
(2026 assessment year).
Pollutant

Averaging
period

Criteria
(µg/m3)

Background
(µg/m3)

Incremental
impact[1]
(µg/m3)

Cumulative
impact
(µg/m3)

NO2

1 hour

246

48

41.3

90

Annual

62

14

8.3

23

24 hours

50

22

15.8

38

Annual

25

14

6.3

21

1 hour

30,000

1,300

700

2,000

8 hours

10,000

1,300

500

1,800

PM10

CO

Compliance?

[1] Impact is representative of a worst-case impact as it is the concentration predicted at the kerb (0 metres).

Predicted air quality impacts shown in Table 4 and Table 5 are those based on road and traffic details for
the proposed Garfield Road West alignment near Denmark Road and Lynhurst Street, respectively. It is
evident that whilst predicted impacts for locations near Lynhurst Street are slightly higher than those for
locations near Denmark Road, all predicted impacts comply with the assessment criteria. It is expected that
impacts are slightly higher for locations near Lynhurst Street due to the increased road gradient and, to a
lesser extent, the reduced median strip width.

3.6

Limitations of Assessment

As mentioned previously, this assessment provides an indication of likely air quality impacts resulting from
the operation of the Garfield Road West Project. Assessment of air quality impacts resulting from motor
vehicles travelling on roads connecting to Garfield Road West was excluded from this assessment. This
approach was considered appropriate because the forecast traffic volumes for the roads connecting to
Garfield Road West significantly reduced. Whilst considered relevant to this Project, PM 2.5 impacts were not
assessed because the TRAQ does not allow for the prediction of PM2.5 concentrations. However, the
assessment of PM10 impacts was considered an indicator of PM2.5 impacts.
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4 Construction Impacts
A quantitative assessment of construction phase air quality impacts was not considered appropriate at this
early stage of design. However the need for such an assessment should be reconsidered during design
development. This Section briefly describes likely pollutant sources and relevant mitigation and
management measures which should be implemented to minimise severity and frequency of impacts.

4.1

Pollutant Sources

Considering the construction phase of the Project, offsite impacts caused by generation of nuisance dust
(in terms of TSP, PM10 and PM2.5) is expected to be the most significant risk in terms of air quality impacts.
The following construction activities are expected to generate nuisance dust, requiring appropriate
Plan (CEMP):
Earthmoving activities;
Concrete batching;
Areas of exposed soil;
Stockpiling of materials such as spoil and rubble;
Handling and transfer of materials such as spoil and rubble;
Wheel-generated dust resulting from vehicles driving on unsealed roads; and
Transport of materials such as spoil and rubble in and out of site using uncovered trucks.
Another potential source of adverse construction phase air quality impacts is the diversion of road traffic
through side streets which typically experience significantly lower traffic volumes, and exhaust from
construction plant and vehicles.

4.2

Management & Mitigation Measures

Environmental management measures will be detailed in a Construction Environmental Management Plan
(CEMP) and relevant sub-plans. It is recommended that a sub-plan with specific measures relating to air
quality be developed prior to construction, and that the plan is implemented during construction. The plan
should contain but not be limited to the following considerations and recommendations:
Develop a construction traffic management plan to advise all truck drivers, contractors and machinery
operators of designated vehicle access routes;
Position all haulage routes with heavy traffic away from sensitive receivers as much as practicable;
Restrict vehicle speeds on unsealed access routes (e.g. 15 km/h) to minimise wheel-generated dust;
Minimise engine idle times and queuing;
Install truck tyre cleaning stations (e.g. rumble pads) at site boundaries for earth moving vehicles to
minimise dust emissions or sediment drag out onto surrounding roads;
Where practicable, cover truck loads with a potential for dust emissions during transport;
Frequently water exposed surfaces, including exposed stockpiles and unsealed roadways using water
trucks, or sealing high use access tracks to suppress dust generation;
Locate stockpiles (and batching plants if relevant) away from sensitive receivers where practicable
Restrict activities with high dust generating potential (including heavy excavations and drilling) at times
when strong winds (e.g. >3m/s) are blowing towards sensitive regions;
Should any materials containing asbestos be identified in properties identified for demolition, undertake
removal of the asbestos in accordance with the provisions of the Work Health and Safety Act 2011,
Work Health and Safety Regulations 2017, and the relevant Codes of Practice and Australian
Standards;
Engage the affected community by:
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providing details of construction timeline and construction hours
providing a project telephone information line answered by the project team;
responding to queries on construction and to complaints/concerns from the community; and
providing regular updates to community to inform them of proposed construction.
The construction air quality management plan should include methodology for use of any air quality and
meteorological monitoring devices.
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5 Summary
This report details a preliminary air quality assessment for the proposed upgrade of Garfield Road West.
Both construction and operation phase impacts were considered, with a quantitative assessment of
Transport for NSW (TfNSW) Tool for
Roadside Air Quality (TRAQ).
A number of parameters were considered and analysed to ensure that the TRAQ assessment detailed in
this report is representative but conservative. This included identifying and assessing the sections of the
alignment most likely to capture worst-case impacts, which were found to be locations along Garfield Road
West near Denmark Road and Lynhurst Street. All predicted impacts were found to comply with
assessment criteria specified in the NSW Environment Protection Authority (NSW EPA) publication
Approved Methods for Modelling and Assessment of Air Pollutants (2016). Thus, operation of this Project is
not expected to result in adverse air quality impacts.
Construction phase air quality impacts were also considered, with key pollutant sources and relevant
management and mitigation measures outlined.
In summary, provided appropriate management and mitigation measures are implemented during the
re expected.
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